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PERTINENT DATA

LOCK AND DAM 7 - LA CRESCENT, MINNESOTA (NEAR LA CROSSE, WISCONSIN)

Normal upper pool Elev. 639.0

Normal minimum tailwater Elev. 631.0
Nominal 1lift 8.0 feet
Drainage area 62,340 square miles
Project pool area 13,440 acres
Maximum flood flow (Apr 1965) 274,000 cfs
Minimum flow (Dec 1933) 2,300 cfs
Average flow 27,800 cfs

Roller gates 5 @ 80 by 20 feet
Tainter gates 11 @ 35 by 15 feet
Top of roller gate sill Elev. 619.0

Top of tainter gate sill Elev, 624.,0

Top of earth dike Elev. 649.0

PROPOSED HYDROPOWER PLANT

8-unit option 12-unit option

Total nameplate capacity (kW) 4,800 7,200
85% firm power (kW) (Jul-Aug) 2,900 3,900
85% firm power (kW) (Dec-Jan) 4,100 4,900
Plant factor 0.78 0.72
Average annual energy (MWh) 33,000 45,300
Construction first cost $16,300,000 $24,600,000
Benefit-cost ratio 1.03 1,01

UNIT DESIGN PARAMETERS

Turbine type Horizontal propeltier turbine
with adjustable blades

Runner diameter 118.1 inches (3.0 meters)

Design head 7.0 feet

Minimum head 3.0 feet

Design flow 1,180 cfs

Capacity 600 kW
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‘This report presents a preliminary evaluation of the addition of
hydropower at the existing navigation lock and dam 7. The study shows
that installation of a hydroplant with a 4,800-kw (kilowatt) or 7,200~
kW nameplate rating is economical. Pertinent data concerning the site

A'//L -
and two optional installations are -shown on the preceding page.

L)

Seﬁere environmental impacts do not appear to be associated with con-
struction of a plant of the sizes investigated despite the proximity of
the lock and dam to an environmentally sensitive area. Hydropower is one
of the most ecologically sound means of producing electricity because it
uses a nonpolluting, renewable energy source -- water flow -- allowing non-

renewable energy sources to be conserved.

The energy available at lock and dam 7 can be an important contribu-
tion to our Nation's energy independence. A 7,200-kW system would produce
an average energy equivalent of 70,000 barrels of oil or 20,000 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 7.
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RECONNAISSANCE REPORT
FOR HYDROPOWER
LOCK AND DAM 7

MISSISSIPPI RIVER

NEAR LA CROSSE, WISCONSIN
STUDY AND REPORT
SCOPE OF THE STUDY

The studies presented in this report represent preliminary or recon-
naissance level detail. The purﬁose of the report is to determine whether |
a feasibility study should be conducted. Significant time and resources i
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. The reconnaissance study is designed to reduce the chance of
a subsequent unfavorable finding and maximize the potential for identifying
and moving forward with attractive projects. Therefore, the reconnaissance
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 economic feasibility
finding is a strong indication that further detailed study (a feasibility
study) is warranted subject to assessment of potentially critical negative

issues.




STUDY AND AUTHORITY

Recognizing the importance of continued and successful operation of

completed projects, Congress provided the Corps with the authority to study

h possible modifications to existing projects. This authority is contained
w in Section 216 of the Flood Control Act of 1970 (Public Law 91-A11) which
h .

states:

. "The Secretary of the Army, acting through the Chief of E - .rs, is

;, authorized to review the operation of projects, the construction of
which has been completed, and which were constructed by the Corps of
Engineers in the interest of navigation, flood control, water supply,
and related purposes, when found advisable due to the significantly

C— changed physical or economic conditions, and to report thereon to Con-
gress with recommendations on the advisability of modifying the struc-

tures or the operation, and for improving the quality of the environ-

ment in the overall public interest."

The reconnaissance study for hydropower addition at lock and dam 7 was con-

ducted under this authority. If warranted and approved, an interim feasi-

bility study will be done under the authority contained in the House Committee

il

on Public Works resolution, dated 11 December 1969, which requests the Corps
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"...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 in-

creased flood control, and for allied purposes on the Mississippi River."

COORDINATION AND STUDY PARTICIPANTS

Because this reconnaissance study is preliminary, an intensive public
involvement program was not conducted. Agencies and interests were informed
of the initiation of the study and were invited to participate in the study.
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 Federal Power Act and other legislation, FERC
has broad responsibilities related to planning, construction, and operation
of water resource projects, particularly in regard to power development. One
of those responsibilities‘is establishment of values fnr power that might be
produced at lock and dam 7. Correspondence related to power value determin-

ation is included in Appendix B.
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The FWS, under the authority of and in accordance with 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 7. Its planning aid letter is included

in Appendix B.

The Department of Energy (DOE), Office of Power Marketing Coordination,
is responsible for all marketing of Corps-produced power. This office has
not been officially contacted regarding distribution of any power that may
be produced at lock and dam 7. If a feasibility study is done, coordination

will be maintained regarding power marketing.

The St. Paul District, Corps of Engineers, is chiefly responsible for
this study and the report. The reconnaissance report will serve as a coor-
dination vehicle because it will be distributed to all interested Federal
and State agencies and the public., Comments received will help guide future

efforts during the feasibility study.

STUDIES OF OTHERs

No other agency or interest has studicd lock and dam 7 in detail for

hydropower addition. The Corps of Engineers is completing the National

Hydropower Study; lock and dam 7 is one of the sites investipgated.
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The National Hydropower Study was authorized by Section 167 of the
Water Resources Development Act of 19,. (Public Law 94-587). The study is
to provide a general but comprehensive appraisal of the potential for in-
cremental or new hydropower generation at existing dams and other water
resource projects, as well as undeveloped sites in the United States. Pre-
liminary results of that study, which is being managed by the Institute for
Water Resources of the Corps of Engineers, show apparent economic feasibility

for hydropower addition at lock and dam 7.

In a closely related study (both geographically and hydrologically),
Dairyland Power Cooperative has appraised the hydroelectric potential at
lock and dam 8 at Genoa, Wisconsin. The study was prepared by Commonwealth
Assoclates. Dalryland Power did the economic analysis. The results indicate
that hydroelectric development at lock and dam 8 may be feasible from a
technical, environmental, and economic standpoint. Because of required coor-
dination of the hydroelectric facility with Mississippi River navigation and
Corps of Engineers ownership of the existing dam, Dairyland has indicated
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 the Corps-owned facilities. Lock and dam

8 is one site included for future study in the Corps of Engineers hydropower

investigation,

Mitchell Energy, Inc., of Boston, Massachusetts, has applied for a pre-
liminary permit from FERC to study lock and dam 7 for hydropower. DOE funding
for such studies i8 available. The preliminary permit is still pending,

and, if granted, Mitchell Energy (or other entity granted the permit) will

v
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be entitled to study the site. If results are favorable, a permit for develop-
ment could be sought. No duplication of study effort or Federal funding be-
tween the Corps and Mitchell Energy (or other) is anticipated. Corps study
documents and backup are open to all upon request. The Corps will, however,
continue its hydropower study in satisfying agency obligations to Congress,

even where non-Federal interests have sought or received a FERC permit to

study hydropower development at that Corps project.

THE REPORT AND STUDY PROCESS

Results of the reconnaissance studies are contained in this report and
include recommendations for further feasibility investigations. The report
consists of a main report (including plates showing drawings of selected

alternatives) and technical appendixes.

The reconnaissance study was started in February 1980 and culminates with
this report. If warranted and approved by Corps of Engineers higher echelons,
the feasibility study for hydropower addition at lock and dam 7 will begin
in fiscal year 1982 and will be completed in April 1985. The final feasibility
report would be submitted to Congress which could authorize a hydropower project
at lock and dam 7. However, authorization, advance planning, and funding by

Congress are necessary before any recommended actions could be taken.

PROBLEM IDENTIFICATION

NATIONAL OBJECTIVES

In accordance with the Principles and Standards for Planning Water and
Related Land Resources, national economic development and environmental quality
are the two principal planning objectives. These guidelines mandate that all
federally assisted water resources projects be planned to achieve these

national objectives.
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e National Economic Development (NED) - Enhance the development of
the Nation's economy by increasing the value of the output of goods and

services and improving national economic efficiency.

o Environmental Quality (EQ) - Enhance the quality of the environment
by managing, conserving, preserving, restoring, or improving natural and

cultural resources and ecological systems.

The social well-being and regional development accounts are also considered
important., Viable alternatives to solve current and prospective water and
related land resource problems will be evaluated and examined in light of
the goals of incregsing national and regional economic gains, enhancing the

quality of the environment, and improving social well-being.

EXISTING CONDITIONS

Lock and dam 7 is located on the Mississippi River at river mile 702.6
above the mouth of the Ohio River., It is near La Crosse in west-central
Wisconsin. It is one of the 13 navigation locks and dams built in the 1930's
along the Upper Mississippi in the St. Paul District. The dam and dikes
which connect the Minnesota and Wisconsin shorelines create the large ex-
panse of Lake Onalaska which is a very valuable aesthetic, recreation, and
biological resource. Pool 7 is heavily used by recreation boaters from the
La Crosse area. Lock and dam 7 has the greatest number of pleasure boats

passing through it of all locks in the St. Paul District.
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The Dairyland Power Cooperative serves the potential market area

for energy generated at lock and dam 7. Because a cooperative is designated

—y—y
e .

;a as a preferred customer for sale of any federally generated power, Dairyland
would probably receive priority consideration if hydropower were developed

at lock and dam 7. Assuming an installed capacity of 12.7 MW (megawatts)

as derived during the National Hydropower Study and that this capacity

was considered fifm, a hydropower project at lock and dam 7 would provide
only about 1.8 percent of Dairyland's current winter system demands. About
1 percent might be more realistic considering a somewhat lower value for the

development's firm capacity during the critical winter period.

Structural Integrity

The stability and structural integrity of lock and dam 7 is considered

(ir excellent, The latest periodic inspection in 1978 did not reveal any sizable

L settlement or deflection for the gated concrete dam and storage yard piers,

The foundation soils (see the boring logs on plate 1) are fine to medium coarse
_I sand to at least a depth of 30 feet. Other borings not shown indicate sand

& to a depth of 62 feet. The clean sands would provide a stable and competent
foundation for the proposed structures and would not present any problems

t. during dewatering and construction.

Y

Ty
T

Long-term ongoing erosion both upstream and downstream of the gated

B &R

»! concrete dam section has been occurring since the structure was built in the
tf 1930's. This scour has resulted in lowering the river bottom elevation 10-
Ei 15 feet upstream of the dam and 40-50 feet downstream of the dam, with slopes
;i - averaging 1V on 3H, beginning just off the structure and extending to the

i’ toe of the scour.
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In 1979, a local slope failure occurred on the downstream slope of
the storage yard, immediately east of the wing wall that borders on the
easternmost tainter gate monolith, The failure exposed about 35 feet of
the concrete wing wall and created a scarp approximately 150 feet long,
60 feet wide, and 30 feet deep. The massive sand slide was attributed to
the undercuttipng of the toe of the embankment by the scour action generated
from adjacent tainter gates. The failure was repaired and the slope stabi-

lized with the placement of 8,100 tons of rock fill.

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 place-
ment of fill in the scour holes and extending the existing riprap above and

below the gated concrete dam.

Hydrologic Power Evaluation

The flow from the Mississippi River at lock and dam 7 is estimated from
the 51 years of data from the U.S. Geological Survey gage at Winona, Minne-
sota. The drainage area of the basin above the project is 62,340 square
miles, which is 5.3 percent larger than the drainage area above Winona. The
only major tributary between these two points is the Black River, which drains

2,250 square miles of Wisconsin into Lake Onalaska.
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At lock and dam 7, all the gates are raised out of the water when
the flow reaches approximately 82,000 cfs (cubic feet per second). The
head (loss) at the dam is approximately 0.7 foot for all flows above
82,000 cfs. In an average year, flows in the spring will keep the gates
out of the water for 1 to 2 weeks, Additional periods of heavy rain during

the summer and fall can also cause high flows and sometimes flooding.

The average monthly flows at lock and dam 7 are shown in the following

table:
Average monthly flows
Month Flow (cfs) Month Flow (cfs)
January 14,300 July 29,700
(;r February 14,500 August 20,000
, March 28,700 September 20,900
April 61,200 October 20,000
May 47,900 November 21,000
June 39,500 December 16,300
E; The production of hydropower is always directly related to two factors-
vi head and flow. A third factor, the amount of storage available, strongly

influences the flexibility of the power production. TIf the flows in a stream

are variable, because of weather and other factors, storage can be used to

moderate the flows and will allow flood volumes to be used for power rather

YT

than spilled.

Lane asl
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The volume of the reservoir at lock and dam 7 is variable and depends
on the flow in the river and the stages at the dam and upstream control
point. For stages of 639.0 and 640.0, the total storage volume in the pool
is approximately 50,000 acre-feet. However, the pool is required by regu-
lation procedures to remain at elevation 639.0 *+ 0.2 foot for normal opera-
tions. The net storage is reduced to about 5,000 acre-feet. This amount
could allow some flexibility for daily operations during special periods;
however, daily cycling for hydropower probably would not be allowed. Plants

with only minimum storage (pondage) are usually termed "run-of-river plants,"

because the power available at any moment is limited by the existing flow

conditions. Lock and dam 7 is a classic example of a "run-of-river" project,
Flow reliability is a strong design factor in run-of-river plants. The

flow at lock and dam 7 is greater than 10,000 cfs on 8 days out of 9. This

flow of water is reasonably steady for power generation. However, for flows )
Lol

above 20,000 cfs, the usable head begins to fall off quite rapidly because
more of the available head is being used for transport of the river's flow.

At 57,000 cfs, the net head is 3 feet, approximately the lower limit for

practical turbine operatioms.

For run-of-river plants, an analysis using the flow-duration technique
is satisfactory for determining available power and energy. Usually, the
flow is represented by the flow~duration curve, and an average head is used.
However, for this and similar cases where head is variable, it is appropriate
to consider this variation. This method is shown in Appendix C, Hydrologic
Power and Energy Analysis. Included in this analysis are sections for average

annual energy, firm power analysis and average weekly generation.

12




r'- > T L. i R A A I i A e i tins I ST A At e aciheg B A e AP Sl S il Sall g o - i e e A Al Sl aad it g |

Environmental Setting

Terrestrial Resources - The main geographic feature of the study area is the

Mississippi River gorge or valley. Within the 5-mile-wide valley in the
vicinity of lock and dam 7 are a series of stream terraces on the east side,

the floodplain, and the river on the west or Minnesota side of the valley.

The climate is humid-continental, with severe winters and about 29

inches of precipitation annually.

The vegetation in the immediate project area is primarily floodplain
forest. Pools 7 and 8 contain a variety of vegetation types, with extensive
areas of marsh and aquatic vegetation and floodplain forest.

G;‘ Most of the floodplain of pools 7 and 8 is managed as part of the Upper
Mississippi River Wild Life and Fish Refuge. Besides terrestrial game species,
the complex riverine wetlands in the refuge support furbearers and an abun-
dance of migratory waterfowl, including canvasback ducks. Lake Onalaska,

immediately upstream of lock and dam 7, is noted as a feeding and resting

area for migratory waterfowl.
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Aquatic Resources — Pools 7 and 8 of the Mississippi River contain a variety

of aquatic habitats in addition to the main river channel. The Black River,
Shingle Creek, and Tank Creek (Wisconsin tributaries to pool 7) form an ex-
tensive delta in the river floodplain. Lake Onalaska, just downstream of this

delta and separated from the main channel of the Mississippi River by a

chain of islands, is immediately above lock and dam 7. The lake 1s rapidly
filling with sediment and progressing toward a hypereutrophic condition.
The physical character of Lake Onalaska is expected to change drastically

in the next 30 to 40 years.

Water quality of the Mississippi River at lock and dam 7 is relatively
good, at least when compared with other reaches of the river, The water is
moderately hard, is well supplied with dissolved oxygen, and has sufficient
plant nutrients to support summer algal blooms. Turbidity varies seasonally
from about 2 to 3 JTU's (Jackson Turbidity Units). Water temperature fluctu-

ates from 0o C to about 30o C.

Seventy-four species of fish have been reported from pool 7, and 86
species have been reported from pool 8. The extensive open water area,
variety of fish habitat, and productive waters support an abundant and diverse
fishery. Sport fishing is popular near lock and dam 7, especially on Lake
Onalaska and in the tailwaters of the dam. Commercial fishing is economi-

cally significant.

14

i SN P P ™ RS OGP WA WP A WA JUN DU W e . P S P S Ao . .

")

PR N




T

-

B AR 4

e tahtrne A LS

DR SARACAS

Yy Yoo
im0

v rrvw T Vv

—TTY

Social Setting - Lock and dam 7 is within the La Crosse Standard Metropolitan

Statistical Area (SMSA). The population of the La Crosse SMSA was 85,855 in

1975. Major industries are retail trade, services, and manufacturing.

Recreation Resources - Pool 7 is used extensively for recreation because it

is close to the La Crosse metropolitan area. Duck hunting, fishing, and water-
oriented recreation are the most popular activities on the pool. Access to
pool 7 is good. O. L. Kipp State Park in Minnesota and Louis Nelson Park

in Wisconsin are located on pool 7. The area supports an estimated 670,000

activity ocgcasions annually.

Pool 8 supports an estimated 955,000 activity occasions per year with

recreationgl opportunities similar to those described for pool 7.

Cultural Resources — No known prehistoric and/or historic sites are recorded

within the immediate project area. As of 12 November 1980, no sites cur-
rently listed on or eligible for the National Register of Historic Places

are in the immediate project area.
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A more thorough discussion of the environmental setting of the project

is presented in Appendix E.
CONDITTONS IF NO ADDITIONAL FEDERAL ACTION IS TAKEN

I1f 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 impacts 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 7
for hydropower by someone other than the Federal Government. Low cost feder-
ally financed loans for feasibility studies and licensing are available for
investigation of proposed projects associated with existing dams not being
used to generate hydropower. Even though lock and dam 7 is federally owmed,
non-Federal entities are not prohibited from applying for hydropower licensing
at such a Federal site. In addition, Federal low-interest loans for con-
struction are available to small rural communities and certain nonprofit

organizations for such developments. Thus, if the Federal Government does

not add hydropower to lock and dam 7, some other interest might.

16
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Impacts of non-Federal development would probably not differ appreciably
from those that would occur with Federal development. Opportunities forgone

in the no action alternative would be regained with this altermative.

PLANNING CONSTRAINTS

Any possible hydropower development plan proposed for lock and dam 7 must
ii be technically and economically sound, socially and environmentally acceptable,

and capable of being implemented. Technical factors include constraints chat:

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

primary purpose for lock and dam 7.

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 out-

weigh the costs for construction and maintenance.

i}

v,

p

o Possible adverse impacts on wild and scenic rivers, historic sites, en-
3

i‘ dangered species, migratory fish, wildlife, and other environmental amenities
e

4 must be assessed. Significant impacts should be eliwminated if possible and

3

mitigated when they cannot be eliminated.
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Finally, the authority for this Section 216 reevaluation study limits
the area of consideration solely to that of the original and existing pro-
ject. Any other options not directly associated with lock and dam 7 would

have to be addressed under other authorities,
PLANNING OBJECTIVES

The objectives of the study are derived from problems identified for
the area and from Federal, State, and local laws and regulations. In addition,
the "Principals and Standards for Planning Water and Related Land Resources'
require that all federally-assisted water resource projects be planned to

achieve the national objectives stated earlier.

Specific planning objectives are definite needs, opportunities, and pro-
blems that can be addressed to enhance national economic development or envi-

ronmental quality. $pecific planning objectives for this study include:

1. Increase the national economic efficiency through the development
and full utilization of a renewable and less costly energy source, thus
helping to reduce dependence in foreign fuels in the Nation and study area

during the period of analysis.

2. Contribute to a maximum reduction in the use of nonrenewable fossil
fuels in the study area and the Nation during the Period of analysis, resulting
in conservation of those resources and in the enhancement of the environment
by reducing air poilution associated with plant emissions and terrestrial

degradation associated with fossil fuel discovery and mining.

3. Minimize site-specific environmental effects of hydropower

development.

18
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FORMULATION OF PRELIMINARY ALTERNATIVES

PLAN FORMULATION RATIONALE

The purpose of the formulation of preliminary plans is to identify and
evaluate alternative measuves for fulfilling the national and specific
planning objectives. Plan formulation is iterative and designed to identify
and evaluate all possible solutions so that the best and most feasible solu-
tion can be selected. For this reconnaissance report, formulation is not
based on detailed technical evaluation of all preliminary alternatives, 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 solution can
probably be developed and whether the study should be continued., If warranted,
feasibility studies will commence, and alternatives will be more thoroughly

evaluated.

An interdisciplinary team was assembled early in the reconnaissance study
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, the team met periodically to
evaluate the different scales of development and use of different machinery
to find the most cost effective and least environmentally damaging measures.
The following sections provide more details on how the preliminary plan for

hydropower addition at lock and dam 7 was developed.
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LOCATIONS CONSIDERED

As discussed under Existing Conditions and shown on plates 1 and 2,
lock and dam 7 consists of the navigation and auxiliarv locks, the dam
with adjustable roller and tainter gates, an earth dike and spillway con-
necting the dam to French Island, and the Onalaska earth dike and spillway
which extends from French Island to La Crosse County on the Wisconsin side
of the river. Consideration was given to locating the hydroelectric plant

at several sites along the area described above.

The Onalaska spillway adjacent to the Wisconsin mainland discharges
water from the Black River which flows along the east side of French Island
and joins the Mississippi River at the island's downstream end. The spill-
way and dike were built to prevent Mississippi River flows from diverting
through the Black River channel, thus holding up the navigation pool after
the navigation lock and dam and earth dike to French Island were completed.
The spillway is designed to pass flows which would have occurred in the Black

River channel under natural (before lock and dam 7) conditions.

To be cost effective, hydropower development must use the maximum flow
that the Mississippi River has to offer at lock and dam 7. Placing the

development at the Onalaska spillway would divert most of the Mississippi

River flow through Lake Onalaska and downstream along the Black River channel,

The flow regime through Lake Onalaska and downstream along the Black River
channel would be modified significantly. Because Lake Onalaska is a sensi-

tive and relatively fragile environmental system, this change in flow would

20
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have adverse impacts. Also, extensive and costly channel modifications
along the Black River downstream of the spillway would be necessary to
accommodate the high flows associated with the hydropower development.
For the above reasons, the Onalaska spillway was not considered further

as a site for the project.

The earth dike section which joins the navigation dam to French Island
was also considered as a potential hydropower site. The fixed concrete
spillway offered some positive aspects for construction. The easy road
access to the east end of the spillway from French Island along the dikes
would facilitate construction and would allow for access for future main-
tenance and operation of the hydropower plant, However, as with the Onalaska

@r‘ spillway site, increased flow through that area after plant construction

would change flow patterns in Lake Onalaska. In addition, the increased
flows would adversely affect the wetland areas downstream of the spillway.
il' For these latter reasons, the dike section was dismissed as a possible site

for the development.

Because maintaining flows essentially as they presently exist appears

to have the least negative impacts, the area in and around the existing lock
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and dam structure, where most Mississippi River flow is passed, seemed most

-

F.‘“ appropriate, Several locations in that area were considered.
>
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In some respects, the auxiliary lock which was never completed for
navigation would be an 1deal site for hydropower units. The auxiliary ';J
lock could be dewatered relatively easily for the construction of the
hydropower plapt. Its proximity to the main lock control station would
ald in the monitoring of the facility and maintenance after construction,

In addition, a design for the auxiliary lock at lock and dam 7 could be

almost universally applied at other locks and dams along the Mississippi

- River with unused auxiliary locks. For this study, locating the plant in

the auxiliary lock was not considered. Because the flow which would pass

through the au#iliary lock with the hydropower plant in place is large, it

S was felt that pavigation might be adversely affected. A model study of the

plant located in the auxiliary lock would be necessary to develop a plan

which would enéure that no such effects would occur. Funding and time

allotted for the reconnaissance did not allow such an in-depth evaluation. -

¢}

For this reasop 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.

The tainter gate bays, because they are farthest from the navigation
channel, seemed to be the best "in river" site for installing hydropower.
Flow opening through the gate bays to provide for flood flows must generally

be preserved and is a constraint on applications in the gate bays. Main-

taining adequate opening, however, was not seen as insurmountable, and the

A\
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gate bays were retained for consideration as plant sites.
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}ij . 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
compared with those probable in the tainter gate bays. Hydropower develop-
ment in this area would probably not affect navigation. Moving eastward to
any great length along the dike, however, might affect the outflow channel
from Lake Onalaska which exits north of the small island just upstream of
the area as shown on plate 2, This storage yard area was also considered

further as a plant site.

The sites being considered further have engineering considerations which
may not preclude development of a hydropower project, but do affect the
feasibility of the project. One of these considerations involves the con-

L struction of cofferdams above and below the gated concrete dam and portions
of the storage yard. Because of the depth of scour in these areas, cofferdam
construction of sand materials from excavation would result in a cofferdam
with a wide bottom and long side slopes. When the cofferdam is tied into the
dam, five or six tainter gates would have to be closed. Closing of such a
large number of gates would interfere with normal discharges, so a steel cell
cofferdam plan using a narrow tie~back intact at the piers was considered.
The steel cells are more costly, but provide a suitable altermative for

cofferdams during construction.
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Finally, placement of the hvdropower project in the storage yard dike
area would involve a large amount of excavation, primarily for the discharge
channel. Though the gated concrete dam, storage vard, and storage yard dike
project sites all have some restrictions, none are considered severe enough
to preclude further study.

ALTERNATIVES CONSIDERED

As described in the preceding section and shown on the following photo-

graph, locating potential development at lock and dam 7 was primarily con-
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sidered along the dike adjacent to the storage vard, in the tainter gate bays,

and in the storage vard area.
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Three optional scales of development were considered to better optimize

the project. Because Allis-Chalmers tube turbine units are standardized

N 'I_'.'.'. e

and appeared to be most economical for low-head applications, the three

"J'v'\'

s

levels of development were based on using those units. A 3,000-millimeter

¢

N
>
N

(9.84 foot) runner diameter unit was selected, primarily because of head and
flow characteristics. The three optional scales of development considered
using 8, 12, and 16 of the standard 3,000~millimeter units which at a rated
head of 7,0 feet would produce 4.8, 7.2, and 9.6 MW, respectively. These
figures are lower than the 127 MW reported in the National Hydropower Study

because project costs rose significantly during the reconnaissance study.

Positioning of the units for each option was considered at various sites
along the area near the east end of the dam as stateda above., For each option,

‘." the following three alternatives were considered:

1. Installing all units in the dike adjacent to the storage yard. These

alternatives were designated "D" in the following figure.

2. Installing six units in the storage yard bays and two units per-

manently in the far eastern tainter gate bay with additional units in the dike

east of the storage yard. These alternatives were designated "SD" in the

following figure.

3. 1Installing six units in the storage yard bays and two units per-
manently in the far eastern tainter gate bay as above with additional liftable

units in the adjoining tainter gate bays. These alternatives were designated

2 d
-

"GS" alternatives in the following figure.
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In all, eight alternatives were considered. The following figure shows

the location of each alternative.
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PLANS OF OTHERS

No plans for development of hydropower at lock and dam 7 have been

considered by local utility companies, public entities, or other Federal

agencies.

ASSESSMENT AND EVALUATION OF PRELIMINARY ALTERNATIVES

NARROWING ARRAY OF ALTERNATIVES

Each preliminary alternative was evaluated by the interdisciplinary

team. The following table shows the results of the assessment/evaluation.
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As shown on the table, the dike alternatives (8D, 12D, and 16D) rank
lower in relation to comparative scales of development of the "SD" and "GS"
alternatives. The construction first costs for the dike (D) alternatives
are slightly higher, and adverse environmental effects are more severe.

However, alternative 8D ranks second overall,

The environmental effects are more adverse for the dike (D) alterna-
tives for two reasons. First, placing hydropower generation facilities in
the dike would require significantly more excavation for headrace and tailrace
channels. This material would probably have to be trucked to an upland
disposal site. Other alternatives would require less excavation, and the
effects of transportation and placement of the material would be less
environmentally severe. Second, the headrace channel for the dike altemn-
atives would encroach on the small island just north and east of the storage
yard. The damage to the island and the proximity of the headrace channel
to the outlet of Lake Onalaska north of the island would cause adverse
effects. Probably most significant is the likelihood of changed lake out-

flows which might adversely affect the Lake Onalaska ecosystem.

Placing the units in the storage yard dike (alternatives 125D and 16SD)
compares closely in cost with the gate-storape yard alternatives (12GS and
16GS) . Environmental effects are slightly but not significantly more adverse.
Certainty of constructability, however, is greater for alternatives 125D and
16SD. Thus, the overall ranking is comparatively higher for the SD alterna-

tives than the overall ranking of the GS alternatives.
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As stated earlier, formulation is intended t. develop the optimal
scale of development from among a range of options. Alternatives 85 and
8D are ranked first and second overall. However, because both consider
installation of the same scale of development (eight units), only alter-
native 8S was retained for further consideration. Since alternative 12SD
was ranked third overall it was also retained for further consideration.
None of the 16-unit alternatives were retained because of theilr low ranking

and doubtful economic feasibility.

SELECTED ALTERNATIVES

As dlscussed in the previous section, two alternatives were considered
for further study -- alternative 8S which consists of six standard tube
turbine units located in the storage yard area and two standard units in

the east tainter gate bay of the dam and alternative 12SD which is similar

to the above alternative with four additional units located in the dike adjacent

to the storage yard. The following sections evaluate and assess these
alternatives from their economic and environmental perspectives as well as
their physical and engineering feasibility. Financial feasibility analysis
to determine specific cash flow characteristics of the project was not under-

taken for this stage of 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 dollar values as of October 1980, and this fixed

29




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). Therefore, the benefit-cost comparison was prepared

for the year 1990 using 1980 dollars and prices.

The Chicago Regional Office of the Federal Energy Regulatory Commi ‘sion

(FERC) did the benefit analysis of a hydropower addition to lock and dam 7.

l". In its 3 December 1980 letter to the St. Paul District, FERC calculated
b

the benefits as follows:

Using a coal-fueled steamelectric plant as the most likely
?‘ alternative to the proposed hydroelectric project, power values
are summarized in the attached table. These are "at-market"

values; no transmission line costs for the hydroelectric develop-

ment have been included. All values are based on October 1, 1980

levels and reflect the following general assumptions. ij

Basis for Measuring Power Value

Power values are the benefits produced by a hydroelectric

plant and reflect a measure of soclety's "willingness to pay"
for the power produced. Because willingness to pay cannot be
directly measured, power values are based on the surrogate

LQ costs of constructing and operating the most likely alterna-
tive 1f the hydroelectric project is not constructed. This
cost is given as the investment cost (capacity value) necessary

to construct the most likely alternative and the production

:‘ cost (energy value) which results from operation of the
{ alternative,
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Power values are based on an analysis of the difference in
"system'" costs resulting from the system being operated using
the alternative and using the proposed hydropower addition.
System operating costs for each of these cases are simulated us-
ing a probabilistic production costing computer model. The
POWRSYM Version 48 production costing model was used for this

analysis.

Electric "System" Simulated Using the Model

The combined MAPP Pool systems, as they are projected to

"system'" simulated using the

exist in 1990, were selected as the
production costing model. For 1990, the total energy requirement
for this system is projected to be 160,658,000 megawatt-hours
with a peak load of 32,349 megawatts expected to occur during

the summer period.

Adjustment Factors Applied to Power Values

The capacity value includes a credit of 5.0 percent to reflect
the greater operating flexibility of the hydroelectric plant. In
addition, the capacity value has been reduced by 6 percent to
incorporate the relative value of the hydroelectric plant capacity
based on the probability distribution describing its availability
in comparison with the availability of the coal-fueled steam-
electric plant alternative. Accordingly, the capacity value given
in the attached table is applicable to the installed capacity of
the proposed hydroelectric plant and already incorporates the

consideration of dependable capacity.
The energy values given in the attached table reflect the
inclusion of the "energy value adjustment' which results from the

difference in annual 'system' energy production between the steam-

electric alternative and the hydroelectric project. For the
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energy values shown, a credit of 0.9 mill/kWh was included.
:E! Energy values are given based on both current fuel cost
) levels and on projected real fuel price increases. Esca-
lated real fuel costs assume a 1990 project-on-line date
and a 7 3/8 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

January 23, 1980 in the Federal Register, Part IX.
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POWER VALUE SUMMARY
Lock and Dam No. 7, Mississippi River
(October 1, 1980 Cost Base and 7-3/8% Cost of Money)

4800 kW - 8 Unit Installation

7,200

Capacity Value
(based on installed capacity)

Energy Value -

Current Fuel Costs
Escalated Real Fuel Costs

Annual Hydroelectric Benefit

Energy Benefit
32563 MWwh @ $28.2/MWh

Capacity Benefit
4800 kW @ $97.00/kW-yr

Total Annual Benefit

kKW = 12 Unit Installation

Capacity Value
(based on installed capacity)

Energy Value -

Current Fuel Costs
Escalated Real Fuel Costs

Annual Hydroelectric Benefit

Energy Benefit
47665 MWh @ $28.4/MWh

Capacity Benefit
7200 kW @ $97.00/kW-yr

Total Annual Benefit

(end of excerpt from FERC letter)

$97.00/kW-yr

$18.7/Mih
$28.2/MWh

$ 918,277

$ 465,600

$1,383,877

$97.00/kW-yr

$18.8/MWh
$28.4/MWh

$1,353,686

$ 698,400

$2,052,086
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The following table shows annualized costs and benfits of the two
alternatives considered. The table on page 35 further breaks down NED
benefits and costs in the format suggested in the 14 December 1979

Federal Register, Subpart H - NED Benefit Evaluation Procedures: Power

(Hydropower) .
Average annual costs and benefits (1)
Amount ($1,000's)
4,800 kw 7,200 kw
Item (8 units) (12 units)
First costs ‘ 16,300 24,600
Present worth of deferred costs (2) 73 103
Interest during construction (3) 993 1,499
Present worth of salvage value (4) 21 31
Net Federal invegtment 17,345 26,171
Average annual charges 1,280 1,932
Operation and maintenance 67 102
Average annual costs 1,347 2,034
Average annual benefits 1,384 2,052
Net benefits 37 18
Benefit-cost rat;o 1.03 1.01

L@
..s‘.' .

(1) 7 3/8-percent interest rate, October 1980 prices.

(2) Deferred costs are the present worth of the value of costs re-
quired for project rehabilitation at year 50,

(3) Considers 2-year construction period.

(4) Considers present worth of the value of salvageable machinery
at year 50 and year 100,
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1 Net benefits are $37,000 and $18,000 for the 4,800-kW and 7,200-kW

: plants, respectively. The 4,800-kW plant has a slightly greater benefit-
cost ratio (1.03 compared with 1.01). Both sizes were evaluated to deter-

I mine their internal rate of return (see the following figure). The in-

ternal rate of return for both units is between 7 3/8 and 7% percent,
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ENVIRONMENTAL IMPACTS

]3 No Action Alternative

The no-action alternative would not alter existing projected conditions.

ai However, Lake Onalaska would continue to degrade as indicated in Appendix E.

8- and 12-Unit Alternatives

Construction Impacts - Terrestrial construction impacts would result from

construction of an access road, construction storage yard, and approaches

channel; construction of a powerline corridor; and disposal of excavated

;i for a cofferdam; construction site preparation; excavation of a discharge
X

5 and dredged matertals. About 7 acres of floodplain forest would be dis-
:

turbed by construction, in addition to an undetermined area needed for !i‘

dredged and excavated material disposal. Transmission lines could

interfere with the flight of migratory birds. Construction activity,

noise, and dust would disturb wildlife in the immediate area.

-

<, .
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Aquatic construction impacts would result from excavation of an intake
and discharge channel, installation and removal of temporary cofferdams, con-
struction of a permanent closing dike, and construction of a stream crossing

for the access road at the spillway. The 12-unit alternative would require

;! the excavation of more material from the riverbed than would the 8-unit alter-
E; native. Approximately 5 acres of substrate would be altered. Benthic life

E: there would be destroyed, and some fish habitat would be lost. Placement of
!
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rock riprap would increase hard substrate available for benthic macro-

-

invertebrates. Increases in turbidity and suspended solids in the water

-y
DA

column would be temporary and fairly localized, River flow patterns would
be altered during constructicn by the cofferdams. These changed flow

patterns could affect Lake Onalaska flow patterns and the tailwater fishery.

Operation Impacts - The hydropower installation would be operated in a

run-of-river mode, with no changes tu the existing water level regime.
No impacts to the shoreline of pools 7 and 8 resulting from fluctuating
water levels are expected. Rivervanks subjected to increased current

velocities near the powerhouse would be riprapped.

~ Increased human activity in the area and noise from the powerhouse could
disturb wildlife in the area. Transmission lines could interfere with the

flight of migratory birds.

Changes in flow patterns through the dam could alter flow patterns and
the sedimentation rate in Lake Onalaska. Tailwater flow would be altered
considerably, with much of the river flow diverted through the turbines.
Changes in bottom contour, substrate, and current velocities would change
the character of tailwater fish habitat at lock and dam 7. Diversion of
water through the turbines could restrict fish movements through lock and

dam 7.
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No gas supersaturation problems are expected. Aeration of water
passing through the dam could be reduced, but is not expected to signi-

ficantly alter dissolved oxygen conditions in the river.

The size of the tube-type turbines, the low head, and the relatively
slow speed of the runners should allow survival of most fish, fish eggs,
fish larvae, drifting macroinvertebrates, and other plankton passing through
the units. The magnitude of potential increased fish mortality caused by
entrainment and impingement and the impact of any increased mortalities on

fish populations are not known.

Social Impacts - Social impacts resulting from construction activity, noise,

and dust would be most severe in residential areas on French Island.

Social controversy could arise through selection of a transmission line
corridor, dredged material disposal sites, inequitable distribution of
project costs and benefits, and conflicts with recreation or management

of wildlife and fish refuge lands.

Recreation Impacts - Altered tail water flow patterns could cause safety

problems for recreational boaters. Reduced tail water fishing and access
to fishing locations could adversely affect recreation in the immediate
project area. Most impacts associated with comstruction are expected to
be minor and short term. Improvements to current recreation use at the

site could be accounted for during project comstruction.
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Impacts on Cultural Resources - Most of the proposed construction areas were

L_'*'__._._;_ allr m a3 e e & an e e 4 A e

disturbed during construction of lock and dam 7. The potential for finding

intact prehistoric and/or archaeological sites in the immediate project

area is low.

Project coordination has been initiated with the Wisconsin State
Archaeologist, State Historic Preservation Officer, and Heritage Conser-

vation and Recreation Service.

A more thorough discussion of impacts associated with the selected

alternatives is presented in Appendix E.

Qutstandipg Environmental Issues Associated with Hydropower Development
at Lock and Dam 7

The following is a 1list of environmental issues that deserve special
attention in future planning efforts for hydropower development at lock and
dam 7. 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 resources that
might be affected, better predict the type and magnitude of potential impacts,

and develop appropriate plans for mitigating or minimizing adverse impacts.

1. Impacts of construction on wetlands.
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2. Effccts of hydropower operation on Lake Onalaska flow patterns

and the associated impact on sedimentation rates and the aquatic biota in

fLake Onalaska.

3. Eflects of altered tailwater flow patterns and fish habitat on

tish populations and fish utilization of the lock and dam 7 tailwater area.

4. The potential for entrainment and impingement of adult fish, eggs,

larvae, and young in the turbines and the impact of increased mortality
caused by entrainment and impingement in the hydro units on fish populations.

5. The impacts of transmission lines on migratory waterfowl.

6. The impacts of construction on endangered species, especially the

Higgins' eye pearly mussel and bald eagle.

7. The effects of a hydropower installation on the lock and dam 7

tailwater sport fishery and associated recreation.

8. The effect of construction on social conditions on French Island.

9. The effects of construction on any currently unknown cul tural

resources in the project area.
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HYDROLOGIC POWER AND ENERGY ANALYSIS

Following is a shortened discussion of the hydrologic power and energy

analysis found in Appendix C of this report. For further information and

location of plates mentioned below consult Appendix C.

Average Annual Energy

a

The flow~duration technique was used to estimate annual energy pro-

A S

¢

duction, Daily flows for the period of record were grouped into flow classes.

v
i
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Each flow class was plotted according to its cumulative percentage of occur-

rence., The result is the flow-duration curve shown on plate C-1.

a The head, or difference between the head and tailwater elevations, at
lock and dam 7 varies significantly. The head reduces with increasing flows.
The gross head was reduced by the estimated trashrack and tailrace losses

to produce the curve of estimated net head shown on plate C-1.

Using the flow and net head values for each percentage of occurrence,

power values for the 8- and 12-unit optioné were developed. Power values

g;- are also plotted on curve C-1,

L
;! Average annual energy is represented by the area under the power curve.
i; The average annual energy calculated for the 8-unit option is 33,000 MWh(l);
- that for the 12-unit option is 45,300 MWh(1).

.
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(1) These values are slightly different from the summation of average
weekly generation values used for benefit calculations. The effect of
using above energy values is a 0.9-percent iuncrease in total benefits for
the 8-unit option and a 3-percent decrease in total benefits for the 12-

unit option.

Average Weekly Generation

FERC used a computer program to estimate benefits attributable to the

[y i AR A PP AT Gk ey ae o LA SR I NS and of O oo B2 drign o "
St Ot R : | e . - , Tl ,
[ . T . - T "f P

project, The program requires average weekly generation values as input.

Average weekly generation values were developed for each option. Appendix

C discusses the method used to arrive at these weekly values., Plate C-6

shows the average weekly generation, Total average annual energy using the !ﬂj
weekly generation techniques is 32,563 and 47,665 MWh for the 8- and 12-

unit options, respectively.

Firm Power Evaluation

AR 4

= During July-August and December-January each year, power demand is high,

Ei and the reliability of capacity is critical. To evaluate the capacity of

E. the 8- and 12-unit opticns during these critical periods, power-duration

-

E! curves for July-August and December-January for the period of record were

{> developed. Using these curves (plates C-3 and C-4) firm power values were

E _ determined for various degrees of reliability in percent and are shown below.
@
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Firm power values for lock and dam 7

T = T T T T W — e T m T wWT T ST, T T T T T,y Y

Installed
capacity December-~January July-August
(kW) 857% 907 957% 80% 857 90%
4,800 4,100 3,900 3,600 3,300 2,900 2,200
7,200 4,900 4,600 4,000 4,300 3,900 3,000

MECHANICAL AND ELECTRICAL FEATURES

General

A standardized packaged predesigned turbine-generator, tubular-type,

would meet the hydraulic conditions at this site.

Plate 3 illustrates the

adaptation of information furnished for the Allis-Chalmers predesigned units.

The units selected would be capable of delivering 0.6 MW each with a rated

head of 7.0 feet, The major equipment furnished as part of each package

would include generator, turbine, control panel, cubicle for metering equip-

ment, intake gate speed increaser, coupling, blade positioner, and oil system.

Intake Structure

The existing lock and dam was built with provisions for 14 tainter gate

bays; 3 existing storage bays would be used for this project. One tainter

gate bay would be closed for hydraulic control to provide space for an addi-
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tion, as shown oun plate 3, would be uscd.

Mechanical Fguipnent

Toe on-olf control of intake water would be by a tainter gate. The
gate would be equipped for cmevrgency closure upon loss of power. The oper-
aver would be arranged to lower the pate against full turbine runaway speed
discnarge. 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 weould be provided for powerhouse
cooling. Because the generators are air cocled, the fans would be sized to

maintain remperature limits using ocutdoor air only.

Two small submersible pumps would be provided for drainage and dewatering.

Portable pumps could also be used for dewatering.
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Turbine

An adjustible 3-blade tubular turbine available from several manu-
facturers is considered because it is the largest standardized package unit
which will fit the exiéting 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 7.0 feet, generator output of the unit can be estimated at
650 kW. To account for possibly lower than advertized efficiencies and

mechanical and transmission losses an output of 600kW per unit was adopted.
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 667 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°C 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 drawout 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.

47




»

L
S

vy

W YT, Y VY
A ve A,
e s

«
N

Paie‘ay

P TR T ————T -7 w W R .

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
generator terminals. During starting, the generator field will be auto-
matically flashed (permitting generator voltage build-up) 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 umit
control relays would be provided in the metal-clad switchgear lineup con-
taining 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.
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STANDARD TUBE TURBINE UNITS

" = OPERATING RANGES
750 mm to 3000 mm
GENERATOR OUTPUT IN KILOWATTS

TEN UNIT SIZES — MILLIMETRES (INCHES)

Units by Allis-Chalmers.
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Station Service

There would be two separate sources ot station service power. One
source would be bus tap between two generator cigéuit 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 ahove 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 gener-
ator 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 §9-kV overhead transmission line would tie directly to the
local utility sybstation. The substation is approximately 4 miles from the
powerhouse site. The plant would have four generator step-up transformers
with two units connected to each transformer. Each transformer would be
rated 3,000 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,

12-Unit Station

For a 12-unit station, 6 generators would be connected to each bus. The

two step-up transformers would be rated at 3,750 kVA for the 12-unit station.
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CIVIL FEATURES

This section describes the civil features pertaining to the installation
of tube turbine power generating units at lock and dam 7. Civil features
would include the powerhouse, intake and exit channels, permanent access, and
site work., A brief description of some important construction considerations

is also included.

Powerhouse

The most economically feasible powerhouse location studied placed two
tube turbine units in the end tainter gate bay of the existing dam and six
tube turhine units under the existing storage yard (Alternative 85 - eight
turbines). Placing four additional tube turbine units in the existing dike
adjacent to the storage yard was studied as a second alternative (Alternative

12SD - 12 turbines).

The powerhouse would be made of reinforced concrete and would house the
power generating units and electrical equipment. Sheet-pile cutoff walls

would be driven at the upstream and downstream edges of the powerhouse to

prevent undermining of the structure. Trash racks would be installed up-
stream and downstream of the turbines., Upstream trash racks will have small
openings to protect the turbines from damage during operation. Downstream

trash racks would have large openings to prevent debris from entering the

MARALAR A0 o 2 G A g g
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turbines during flood conditions. Flow to the turbines would be regulated by
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tainter gates instualicd upstrews ot on. Lo hoocalsting tainter pate
could be used for the turbive dinctalled in 0 ¢ricing tninter gate bay.
Stoplog grooves wculd be provided ¢n the vps-ream an ! Jdownstream edges of
the powerhouse so that individuul patrs «f turbines could be dewatzred for

maintenance.

The interior of the powerhouse is tcially upen from one end to the other
with the interior dimensions and layout of cyuipmant victually identical for
each pair of turbines. The powerhouse would f.e underground in the storage

yard and dike areas.

Channels

Intake and exit channels would have to be excavated to accommodate turbine
operations. The upstream channel invert elevation is 621.0 and the exit
channel invert is 607.0. The invert elevation of the downstream channel is
determined by submergence requirements for the turbines selected. Both channels
"daylight" in the scour holes upstream and downstream of the existing dam.
Riprap is placed immediately upstream and downstream of the powerhouse on the
channel bottom and is placed full Jength on the channel side. The riprap will
be of minimum size and thickness because of the low entrance and exit

velocities (3 and 2 fps (feet per second)).




A training dike constructed of material excavated for the powerhouse
would be installed upstream of the powerhouse on the left bank. The purpose
of the training dike is to prevent the turbines from drawing flow from Lake

Onalaska which could suffer environmental damage.

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
on top of the dike extending from the Wisconsin side of the river to the
powerhouse site. A bridge designed for small vehicle traffic, constructed of
precast concrete planks with steel supports, would be needed to cross the
1,000-foot long Onalaska spillway. Equipment used in the construction of the
hydropower facility could be transported to the site by raft or barge or by
constructing a temporary crossing below the spillway. An altermative to the
bridge would be to construct a crossing downstream of the spillway. Ramps
would be constructed to get off and on the dike and a culvert provided to
cross the water below the spillway, The culvert crossing would be washed
away by splllway overflow every 25 years and would have to be replaced. Access
provided downstream of the spillway would not be usable during high water. A

parking and turnaround area would be provided at the powerhouse.
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- Site Work

The powerhouse would be underground exccpt for the portion installed
in the existing tainter gate bav. The stovage yard would be restored to
its original size and elevation. Restoration of tne sterage yard is essen-
: tial to operation of the lock and dam. The dike would also be restored to
its original size and elevation if alternative 125D is selected, because

restoration is necessary for flood control. Most of the site work would be

restoration of these areas.

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

- Access to the powerhouse would be provided outside of the storage yard.

Construction

The following items must be considered during construction of the hydro-

. power facility:

- 1. Dewatering would be required to construct the powerhouse. Upstream
and downstream cofferdams would need to 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.
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2, Disposal of the excavated material in an environmentally acceptable
manner could be a problem because of the large volume of material excavated.
The hydropower facility was located to produce minimum excavation but the

volume 1is still large enough to warrant considerationm.

3. A temporary storage yard would have to be provided, especially since

the construction will take more than one summer.

e ~rr T y———

4, Installation of the powerhouse between the storage yard piers would

. vi .

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

would be cheaper than replacing the piers.

5. The base slab in the existing tainter gate bay would have to be
chipped away to accommodate the tube turbine as shown on plate 3. The down-
stream part of the powerhouse would require a pile foundation in the tainter

gate area as a safety measure against possible undermining.

CONCLUSIONS {
|
|

This reconnaissance investigation establishes that hydropower development

at lock and dam 7 is technically possible and economically feasible and would
;Sf not cause significant environmental damage. ' Although economic justification
for a hydropower project appears marginal, further study is warranted because
-»! economic feasibility will be positively affected by rapidly changing technology

and probable future high costs of alternative energy sources.
|
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PLAN FOR FUTURE STUDY

:G The favorable economic feasibility finding of the reconnaissance study
- indicates that further detailed study (a feasibility study) is justified as

was suggested in the conclusions.

If a feasibility study is undertaken, it would be designed to formulate
a viable small hydropower project, design an implementation strategy, and
provide the basis for an implementation commitment. The significant insti-
tutional, engineering, environmental, marketing, and economic
aspects will be defined, investigated, and assessed in support of the invest-

ment decision.

A feasibility report is a decision document that defines and recommends
a course of action. The finding of a feasibility report is whether a commit-
ment to implement is warranted. If the finding is positive, the report defines
the steps necessary for implementation. A positive economic feasibility

finding is normally necessary for implementation., However, other concerns

- can be equally important in serving the broad public interest, and the feasi-
bility study would be performed in the modern spirit of wise natural resource

management and the multiobjective planning process.

A Basiiae
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The feasibility study would begin in fiscal year 1982 which begins in

October 1981. The final feasibility report is scheduled for completion in
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spring 1985. After completion of the District's report, the report would be

Oaia )

hallh 2
-

T

56

Rl gi o g gk g g2

S

-
)

€ e mn e m= = P PR P S Sy A s . A A a2 a..a s e a




4 L O
. PR I
et o R

.,.7 ey ‘vx'—'j‘,—",
@

s A e A B A E A e i A N P e e AT A

sent forward to higher Corps echelons for review, comment, approval, and
final submission to Congress for authorization of the recommended plan.

The figure on page D-19 in Appendix D illustrates the procedure of approval

of the feasibility report.

The level of detail envisioned for the feasibility study would be
sufficient for direct development of plans ani specifications for project
implementation. Assuming prompt funding following Congressional authori-
zation, the plant would be completed 3 to 4 years after allocation of con-

struction funds.

Appendix D outlines in detail a plan of study for the lock and dam 7

feasibility investigation.

EXECUTIVE ORDER 11988

Executive Order 11988 requires Federal agencles to recognize the signifi-
cant 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, avoild or minimize adverse
impacts associated with the use of the floodplain and avoild inducing develop-

ment unless there is no practicable alternative.

Development of hydropower at lock and daﬁ 7 requires use of the flood-
plain for the hydropower facilities. There is no alternative in which flood-
plain land would not be affected. Hydropower development, however, will not
induce floodplain development. Expected impacts on floodplain values are

found in Appendix E.
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RECOMMENDATION

I recommend that a feasibility report be prepared and that it be allowed
to begin immediately. 1 further propose that the report be comprehensive
enough so that it can be used as a basis for comstruction authorization by
Congress and that the feasibility report be completed within 2 years from

the date of this report.

WILLIAM W. BADGER
Colonel, Corps of Engineers

District Engineer

LI S APV AL P 1 S PR SN RS T TP - [T, UV ST RIS U S0 YLt WP W SO, PP PO W

)




P T T T ——T———— A 2 Tt B A e Cei et AR s . e Wy ,.1
s
8% 8'x 14°
. P oy gzeg T IMESTONF
. == == ¢ )
o 1 61ke
T s
r. 5 LAND CONTROLLLD 8V ('S =7,
) PO : _ = - Poac Banac e Lisdend s ansanr - cassenancds
b - ) ﬂ \ .
L " zé&.. . I\
- ~— <
- SEFN I 123 g2 o
; a L; y §h3 - o
5 <, 596 < 3
= [~ "oy x ‘“/ L - “14 o €17)5
» —r Ay < s 5%
e . -
L s 3 €10
. <4 . 292
: £2s 637 *Y° 410k
6339 Sras €39 i o
" 22 - 635 R 6320 U Py 63 ING e 6298
3 . Y ” ¢ éic
A 6347 $354 6352 $740 Tam % - 26 1Py
CONC. ; . b
B o of Egtn Oae Az 27007 | 1262 ,“‘é’:‘ 6347 gLeEv 834.30 2°c.\pim & / .P' 29
> USBIRY NA R1DX( & V. . p | .
R ™ , Y PS - o G317
39, £9 < N) L — 11
531 | 6559 ] 6337 -
3 L1 ¥ €3°¢ g326 <6 7 A -
6137 6353 < . 632 62
€354 6364 i ee | SN )
s el el  SLERTL vy SAIRET) RIS 7PV T PIR AP E Bt Y
‘”‘; 3¢ ricq / 201® \\\g,
Governmend. _ /\ . \ N \
/ Meonder T \29®
; : {
Y
, N\ -
°3€3£2 ' \ \ '
; e,3294 293 291 ~~ /
Nate- ma:_l Water 61997 T\ vater 6:96
6] | ]| Med Brown Sand  TEE gsg | | Water
€230 "1%cft Black Mud
6200} .1 E Very Soft Black Mud NOTES
HIGH WATER /880 ELEV 64525
ADJUSTED MHIGH WATER ELEV 64635
® g Sond Med F.~e Groy Sond LOW WATER 1934 ELEY 6260
B Med Groy Sand Fine Oroy Sand - UPPER mL ELEV  639C
LOWER L ELEV 830
\ ROLLER GATE SILL ELEV  6:90
p Med Fine Brown Sond TAINTER OATE SiLL LLEV 8240
sogal | ggﬁ;:wd Fine BrSond 3088 | ] T . U P
s063_J A B S
292 vem | S aaisiidihudl N
539295 41,296 €329 200 DEPARTMENT OF THe ARWY -
T A Sandy Too Sor’ €91 " _ R e o S aemmny
260 Med F.na Br Sand Med Fine B~ Sand .‘?U.H sze0] | Woter oo yy——— s - -y
TERY L. o= T Mi5SISSHP MIVER
- very off Black My
- LOCK & DAM NO.7
Med Fine 3ray Sond Med Fing Groy Sand fine Grey Sand $182 L 3 ‘
659 ' SITE PLAN
622 _J Fine Gray %ond —_— -—— HYDROPOWER RECONNAISSANCE STUDY
. 6100 000 | = oare h
F .- Fine Groy Sand orcrugrs  veo
- F.~e Groy Sond Med Fine Gray Sond Med Fine Brown Scfwd—— IR Biben e —- -
- 51 asswown _ |
3 6000 6002 g0 L) ﬂi’:ﬁ'.L.. ORAWING NUWMBER
[-. 3 g oF
e PLA
|- @
-




- =X
i; . W
- . e
" X}
- N
£ . ‘.. Trowrung Oike for

both Rlternotives

. e 1a®
& ,2°1RON PIPE | subcie

!'--‘, oo ___“c;. \"‘65 : e :_,_.”r I ,_v-ars?onrl
e * l 1

% Lo

F.‘ o ‘

£ ‘ |
b : ALT. 1 (8 Units) D

ALT. 2 (12 Units)

. . _ s SAND CONTHL D BY U S COTERNMENT Z'G-'.’i’!i
T TR A e TR T

peL o 13 . £
[SEDYEVUITY U — .
WORK AREA N
—— —_— s 4
1) Tons e ms// |
— i fume . 1

N 6339 34 634 sy
O £33 o
2 b 8337~ .
6116 6343 éie @ wor ¢ €354 c1s52
£33 |- ¢ o Eo-tr Dike Az <2702

™Y
3
€359 €3
337 T3 €346 6326
6353

6214

el N 6337
. - TeM®I2 6334 Cres
B SUSERPTP PR T Y X
36 ries

“’E"LIV 0’;5 34
(215 / €339

L]
er2e ey OV,
§

7

€3, !29‘
63l
s230] |
|
- \
* -9 Sand
o 5968
9631 _J
[0 92[__9__‘5 €3 - 29
\‘es F.re Br Sand '
eec| | €25¢ |
i
Vo2 F.ne Groy Scrd
6150 —
629 |
300 20¢" 100° 300 800’
_A_-JEYA s e S F.~e Orau Sond
LE e FEET
€200 6cel
i\




LAl et Mast Bidl et 24

oS Tuming Oike For
borh Alternatives

Tty

\

'

LA S ol als e Se Shes

-

- -
'

s St
e

M R O
.
Lo

s

M o7 | (8 Units)
IR A(T 2 (12 Units)

,2IRON PIPE ,

——

e e

is/z.::\‘""a

6143 [

L g

ar

636 ¢
- '\5‘ 6124

@' s1r: T
8 4.
NO. 3

6352

‘€

ot

il ik €
o €356 ‘5?~

L T M2l

4z
css3) p  ELEV &N

| 1

P
ot

WAL

3¢ 20C 10C @ 3
QRN - [ Qi
SCALF IN FLET

anae
b.

!

]

1

;




MAIN LOCK

I

:

3

-

a @ 7 &

KTI W < w

oY Jo a -

o ox - @

=z x ul > Q

YO — 4

Rc Iz w (@)

< == O o
po ¢+ g a

nl.__.t WT o O

X o = o %

Iz S 0 @

L 4 4 .
ad . " . e PR PUNET O U B Y G U O U O G

N

44 A _a

PO

,300'

SCALE (APPROX) |




i /smf Aung limits
B .__f..]
T Existing N
+ | ’__:_
| ' i i
m ——_— . ! I
—_——— e - — "" -
; = } FrTy ‘ . q
1y ! EEEEE
\ L ! AL et
) ! |
B
£t p e d B elpulindgpninftaeistnlad e —
J t I':::"T‘":::“i"'-—‘f'ﬁ”’
gl v govsl :
demrrr e ! :
- _1'}, -?"":-"'\:‘F‘?‘\: == Ay B
! I P i !
i D PSR i) ‘
| - ::_J_....y-____._-a.--_\_l_-q
e » | |
Exinting | f —
- — ;-—m-' I BE
e e o Edge of siorage yord
st } _____ I |
L 2707 i $3-0° -
STORAGE YARD
PLAN
4
1
.r_ low Broge Stee! £/ 660 78

Exigting Tonter Gate Prer Out/ine

f-llflh’

tine of Turbine Unit

t o ot auiet
: DL BT

o\

TAINTER GATE

ELEVATION SECTION

on Yumber piles

b
3

AT C Nt -
CRC I W WP - S S G PP, e, P I .. . . .
a8 a < e ., . & X L




b AR S O A A A A D AR A Aes
&
b~ o .
. + v —r v e
3 *
'\ Plj;la Pigr 19
- . ey Low Sridge stee! €/ 66D 79 L 1y
L. 660 { 2 ,
L | ,
L Exi!ﬁ'ﬂyzd ‘ Sixll‘fln!
6%0 }- _ ‘ Ex/?ﬁhmrd £l 6430
I \ ! _ l
O i ! |
1 B H | |
! . : . | | 1 !
640} H S ! ' |
AR EHE ! |
| . ! L | | |
AR I NN 80 ' "l
{ P 4 A | )
630F | i ‘ | | |
! Hy : ; ! ’o
! | | Inv EI. t l : | Notes )
620k { ! 6/80 : { L Sheet piling fo be used olong Oridge Piers
IR T t1ed 1o sheet piling on oppasite side of Prer
RN i lef? in place
; I l, ‘ l i ) ! 2. Soi/ onchor licbacks ore used of Per 20
sio® Jrul CUTU A 3 par 17 foundotion af £1.618 - no tiebacks
ore rcguirad
SECTION AA
4
4
SCALE: 1/8%+1'0°
4670 670
( el Sl General note:
Existing structures denoted by Heo
L _low Bridge Steel E1. 662 79~
4660 660 Y - - ~ T cexats
Existing -—— s G 4
=
46%0 €50t
B 1, ki be ]
- . ,f}’e’c'éﬁ concrere plonks p “-7"1
- - . 3 )
T 4840 €40 T No extra pilas ore needed - ,n-
& T - B, Rt 8 -d
B ‘ g .
o 1630 630
@
b'-4
P
: {0 - o
g
iy ) THE ARMY
4 " “or P
' Y Do, eEmEeSvA
P“ ___“:'8_’5.___ $I3S1SSIPH RIVI
. deoo SECTION 8-8 » LOCK 8 DAM
. | I 1S
: ST W ‘ TURBINE INSTALLAT!
- m HYDROPOWER RECONNAIS
-- ) e - —= e —————
wnoed o
- ¥ U.8.GPO:1980-785-087/70-6 =
—
- - ! - — 1
°
VG AD) '
[Py — PPN W] L' ) T AL_A_‘_;A_“A‘_W . . . R . ]




gl Al Susth dand. Sath Mt Ninshe RSt L RSt

- [ 1 ¥ -] ] J
v PIJ'RIQ PIER 19
- s Low Bridge sfee/ E/ 66079 .
T 660 [ " I
. E‘u'sfmg? | ffx:d/h,
'E 630 _ £Exishng Yard E1.649.0 ¥
3 L e
. ! 1 1
o iR , ]
. c40} N 1 3 + I i
o e [ r ; | i
s ‘ ‘ e [ i
L ! {! |80 || ! Uy,
o Gl i ; IR
630p ’ . | 1N
AT ' RIBRIN
Lo ' ! ' | , !
"ol . | Inv EL i Iny EL. | : Notes »
ol 620 " Vi |\ 680 6/8.0 ! : | i f 1 Sheet piihg fo be used along Bridge Prers
:. ' i t - IR | { i Fiad Yo sheet piling on opposite side of Prer
o i 'l ; | 1 Il lef inplace
e ' ! ] L{ i d K : " 2. Soil anchor ficbacks are used of Par 20
siob uiou ! UL 3. Prer 17 foundation at E/. 618 -no febocks
: ore reguired
SECTION A-A
1
et T 0
SCALE: 1/8"= 1'0"
4
670
[ = il Generol note:
y Existing structures denoted by Hecvy Lines.
b < Low Bridge Steel £/. 660 79 ]
b .- L R et - P
- 660 !"”*”'52 | s&xnrsting
3 K —~
b
L. eso}
-~ - Superstruch i b
e e Suymstechrecodite BT
o ¥ a
e s40 b No extro pilas are necded 2 ."‘.
- :
- 630
-
-4
! -
1 s20} -
-3
: R rrmec. AR ITION are | aveova.
- siob OEPARTMENT OF THE ARMY
. €Y PAML MIETRICY, CORM OF Sudeabitn
f . 27 PauL. BmEsOTA
;-r_— L1 B WMISSISSIPRI RIVER L
- SECTION B-8 mm“T— LOCK 8 DAM NO.7
. !
- 'm——m’m‘;_“—‘i TURBINE INSTALLATION DETAILS
ot i
o | MYOROPOWER RECONNAISSANCE 8 TUOY
a8 APPROVED: ! DATR:
. otctmatn eag
= o ! | o . —_—
4 . T U.S.GPO:1980-765-087/70-6 3 emown |
— TRAWING TSN
pp— ' - e o —
: . M ’ [ PLATE 3
SN A — oy
[- - ‘- ,,.‘. - _-")'J- cm A - _n ._Lf__L_-_._L..n__-_.‘l.;_n‘ - L‘*LAL M a - - ala i = = > MY e ad




re—v" T AREE AT T a o L b o e ouat Ske S lagh Bt SR et e de it Jhutt B Sk S iNc S I AT T R L I S -

APPENDIX A

CONSTRUCTION COST ESTIMATE

A

gy S g A S Sl G I i
. s

T
i
)

A
ey

'

P A

b e e el el e e ieaia e it g




APPENDIX A
CONSTRUCTION COST ESTIMATE

BASIS FOR COST ESTIMATES

Estimated costs in this appendix are generally based on unit prices
adjusted to reflect average bid prices received by the St. Paul District
on comparable work. Costs for electromechanical machinery are an exception.
These costs are based on a 9 October 1980 quote from Allis-Chalmers.

An allowance of 15 percent for contingencies is included in the estimated

costs.

FIRST COSTS

The detailed estimate of first costs for the two alternatives fully
evaluated in this report is given in tables A-1 and A-2. The costs shown
are based on October 1980 price levels. No costs for lands are included

because the site considered is federally owned.




Table A-1 - Detailed estimate of first costs - alternative 8§
in storage yard, two units in gate)

rul A suen ceuie S Sheh St il SRl SR ~ Dl s

(six units

Description Unit Total
or item Quantity Unit cost cost
Tube turbines 8 EA $1,043,000 $8,344,000
Powerhouse civil costs - LS 2,400,000 2,400,000
Electrical equipment - LS 777,000 777,000
Miscellaneous plant equipment - LS 180,000 180,000
Switchyard civil costs - LS 20,000 20,000
Switchyard equipment costs - LS 107,000 107,000
Transmission line - LS 223,000 223,000
Clearing and grubbing 1 AC 1,200 1,200
Upstream cofferdam 12,000 CY 3.50 42,000
Downstream cofferdam 11,200 CcY 3.50 39,200
Dewatering(l) - LS 144,000 144,000
Excavation 19,600 CcY 2 39,200
Backfill 15,000 cY 4 60,000
Sand fill (dike) 20,000 CY 3 60,000
Riprap 6,700 CY 22 147,400
Type I bedding 3,100 cY 14 43,400
Type II bedding 2,000 - CY 14 28,000
Sheet pile (cells) 8,900 SF 16 142,400
Cell fill 1,500 CcY 3 4,500
Spillway bridge - LS 112,000 112,000
Dike road - LS 151,000 151,000
Wingwall removal - LS 28,000 28,000
Storage yard civil work - LS 218,000 218,000
Gate civil work - LS 55,000 55,000
Storage yard piles - LS 96,000 96,000
Subtotal . 13,462,300
Contingencies 2,019,300
Subtotal 15,481,600
Engineering and design 428,300
Supervision and administration 392,600
Project cost (alternative 8S) 16,302,500

Use 16,300,000

(1) Includes disposal costs as appropriate.
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Table A-2 - Detailed estimate of first costs — alternative 12SD

(six units in storage yard, two units in gate, four units
in dike) o o
Description Unit Total

or item Quantity  Unit  cost cost
Tube turbines 12 EA $1,043,000 $12,516,000
Powerhouse civil costs - LS 3,595,000 3,595,000
Electrical equipment - 1S 1,111,000 1,111,000
Miscellaneous plant equipment - LS 210,000 210,000
Switchyard civil costs - LS 24,000 24,000
Switchyard equipment costs - LS 139,000 139,000
Transmission line - LS 236,000 236,000
Clearing and grubbing 3 AC 1,200 3,600
Upstream cofferdam 26,600 CcY 3.50 93,100
Downstream cofferdam 14,200 CY 3.50 49,700
Dewatering - LS 225,000 225,000
Excavation (1) 166,000 cy 2 332,000
Backfill 30,000 CY 4 120,000
Sand fill (dike) 26,000 CY 3 78,000
Riprap 15,900 CYy 22 349,800
Type I bedding 8,000 CcY 14 112,000
Type I1 bedding 5,600 CY 14 78,400
Sheet pile (cells) 8,900 SF 16 142,400
Cell fill 1,500 CY 3 4,500
Spillway bridge - LS 2,000 112,000
Dike road - LS 14.,000 151,000
Wingwall removal - LS 28,000 28,000
Storage yard civil work - LS 218,000 218,000
Gate civil work - LS 55,000 55,000
Storage yard piles - LS 96,000 96,000
Dike piles and cut-off wall - LS 126,000 126,000
Dike area wingwalls - LS 73,000 73,000
Subtotal 20,278,500
Contingencies 3,041,800
Subtotal 23,320,300
Engineering and design 648,300
Supervision and administration 589,900
Project cost (alternative 12SD) 24,558, 500
Use 24,600,000

Q)

Includes disposal costs as appropriate.
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ESTIMATE OF ANNUAL CHARGES -

Annual charges for the proposed alternatives are based on an interest
rate of 7 3/8 percent and an amortization period of 100 years. Also
included in annual charges is an allowance for interest during an assumed

2-year construction period.
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Table A-3 - Estimate of annual charges - alternative 85 (six units in
storage yvard, two units in gate)

T
e
PR

First costs or Annual
ILtem present value charges
Construction first cost $16,300,000
Present value deferred cost (1) 73,000
Interest during construction 993,000
Present value of salvage (2) -21,000
Federal investment 17,345,000
Interest and amortization of Federal
investment ($17,345,000 x 0.07381) (3) $1,280,000
Operation and maintenance (4 67,000
Total annual charges 1,347,000

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

(2) Considers salvageable items after rehabilitation 50 years hence and
at end of project economic life.

(3) Interest and amortization for 100-year life at 7 3/8-percent interest
rate.

(4) 1Includes winter operation costs.
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Table A-4 - Estimate of annual charges - alternative 12SD (six units in
storage yard, two units in gate, four units in dike)

First costs or Annual
Iicm present value charges

Construction first cost $24,600,000
Present value deferred cost (1) 103,000
Interest during construction 1,499,000
Present value of salvage (2) ____=31,000
Federal ipvestment 26,171,000
Interest and amortization of Federal

investment ($26,171,000 x 0.07381) (3) $1,932,000
Operation and maintenance (%) 102,000
Total annual charges 2,034,000

(1) Considers major rehabilitation of operating machinery 50 years
hence.

(2) Considers salvageable items after rehabilitation 50 years hence and
at end of project economic life.

(3) Interest and amortization for 100-year life at 7 3/8-percent
interest rate,

(4) 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 hydro-
power development at lock and dam 7. The material inclosed includes
letters in response to the 27 February 1980 notice of the lock and dam 7
hydropower reconnaissance study. Also included is other pertinent

correspondence related to the study.
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DEPARTMENT OF THE ARMY
ST PAUL DISTRICT CORPS OF ENGINEERS
N35 U S POST OFFICE & CUSTOM HOUSE
ST PAUL. MINNESOTA 55101

8 T
,'_ ._' PR

O REPLY T0
S ATTENTION CF:

o NCSED-PB 27 Februarv 1980

NOTICE
LOCK AND DAM 7 HYDROPOWER RECONNAISSANCE STUDY

- The St. Paul District, Corps of Engineers has initiated a reconnaissance
study to determine the potential for hydropower generation at the existing
Corps of Engineers navigation lock and dam 7 on the Mississippi River near
La Crosse, Wisconsin. The reconnaissance report culminating the study will
be completed by September 1980.

The intent of the reconnaissance study is to establish, in a general
way, whether hydropower production at lock and dam 7 is economically justified
and to assess the issues that may be critical to implementation. Existing
information will be used to the extent practicable. No detailed formulation
of a plan or optimal scale of development will result from the reconnaissance;
rather, the outcome of the study will show whether at least one plan is
workable and feasible., 1If a plan is found justified, a more detailed
feasibility study will be recommended to start in fiscal year 1981 which begins
1 October 1980.

Because of the preliminary nature of the reconnaissance study, 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. 1In addition, news releases to the general public will be
prepared, as appropriate., Upon completion of the reconnaissance study, a
public meeting will be held to discuss the report and its findings and to
help direct feasibility study efforts, should that be recommended in the
reconnaissance report.

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

District Engineer

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

1135 U.S. Post Office and Custom House
St. Paul, Minnesota 55101

Major, CorpsS of gineers
Acting District Engineer
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Public Notice on Lock & Dam 7
Hydropower Study

Mr. Lawrence E. Coffill
Ck: go Regional Office
Federal Energy Reg. Comm.
Federal Building, 31st Floor
230 South Dearborn Street
Chicago, Illinois 60604
Rear Admiral W.E. Caldwell
Commander

Second Coast Guard District
U.S. Dept. of Transportation
1430 Olive Street

St. Louis, Missouri
Mr. Harry M. Major
State Conservationist
Soil Conservation Service
200 Federal Building

316 North Robert Street

St. Paul, Minnesota 55101
Mr. Harvey Nelson

Regional Director

U.S. Fish & Wildlife Service
Federal Building

Fort Snelling

Twin Cities, Minnesota

Mr. Neil S. Haugerud
Chiarman

Up Miss. R. Basin Commission
692u Cedar Avenue South
Minneapolis, Minnesota

63103

55111

55420

Mr. J. C. Hytry

State Conservationist
Soil Conservation Service
4601 Hammersley Road
Madison, Wisconsin 53711
Mr, Thomas Mihajlov

Field Coordinator for WI
Economic Dev. Administration
510 South Barstow Street
Eau Claire, Wisconsin 54701
Mr. Richard E. Friedman
Regional Dir., Region V
Public Health Service

300 South Wacker Drive
Chicago, Illinois 60606

Mr. Donald R. Albin
District Chief

U.S. Geological Survey
70" .S, Post Office

St. .aul, Minnesota 55101

Mr. Frank Jones
Regional Director
Lake Central Region

Heritage Cons... vation & Rec. Ser.

Federal Building
Ann Arbor, Michigan
Mr. John McGuire
Acting Regional Administrator
Region V

Environmental Protection Agency
230 South Dearborn Street
Chicago, Illinois 60614

Mr. John B. Arnold

Economic Dev. Administration
407 Federal Building

515 West First Street
Duluth, Minnesota 55802

48107

Mr. Mark W. Seetin

Commissioner

Minnesota Dept. of Agriculture

90 West Plato Blvd.

St. Paul, Minnesota 55107

Mr. Lee A. Vamn

Commissioner, Minnesota Dept. of
Economic Development

480 Cedar Street

St. Paul, Minnesota 55101

Mr. Charles Kenow

Environmental Quality Council

100 Capitol Sq. Building

550 Cedar Street

St. Paul, Minnesota 55101

Mr. Joseph N. Alexander

Commissioner

MN Dept. of Natural Resources

Centennial Bldg.-Third Floor

St. Paul, Minnesota 55155

Mr. Larry Seymour

Director

Division of Waters
MN Dept. of Natural Resources
444 Lafayette Road

St. Paul, Minnesota

Mr. Arthur Sidner
Director

MN State Planning Agency
550 Cedar Street
St. Paul, Minnesota

55101

55101

Lo R, T LY e e T e

Ms., Terry Hoffman

Executive Director

MN Pollution Control Agency
1935 West County Road B2
Roseville, Minnesota 55113

Mr. Erling M. Weiberg
Executive Secretary

MN Water Resources Board
555 Wabasha, Room 206
St. Paul, Minnesota 55102
Mr. James M. Harrison
Executive Director

MN-WI Boundary Area Commissiof
619 Second Street
Hudson, Wisconsin 54016

Mr. Steve Gauger

Statewide R. Basin Coordinato
WI Dept. of Administration

1 West Wilson Street, Rm B 11
Madison, Wisconsin 53702

Mr. Ken Howard

Director, Budget & Planning
WI Dept. of Administration
State Office Bldg., Rm B 114
Madison, Wisconsin 53702

Mr. Gary E. Rohde
Secretary

WI Dept. of Agriculture
801 West Badger Road
Madison, Wisconsin 53713
Mr. Anthony Earl

Secretary

WI Dept. of Natural Resources
Box 7621

Madison, Wisconsin 53707
Ms. Victoria M. Potter
Director

Office of Intergovernmental RJ
1 West Wilson St., Rm 3130
Madison, Wisconsin 53702

Mr. Al Johnson
Commissioner

MN Energy Agency

150 East Kellogg Blvd.

|
i
|
|
St. Paul, Minnesota 55101
\
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Public Notice on Lock & Dam 7
Hydropower Study

Mr Tames Calvert

Pr.,z2ct Manager
fommonwealth Associates
279 East Washington Avenue
Jackson, Michigan 49201

Mr. Robert G. Fist -~
Miss. R. Regional .anning Com.
315 South Front Street

La Crosse, Wisconsin 54601

Mr. James Adducci

Dairyland Power Cooperative
2615 East Avenue South
La Crosse, Wisconsin 54601
Mr. Robert Bauer

Department of Energy

Region V

175 West .Jackson Blvd.
Chicago, Illinois 60604

Mr. Hugh Gardner
Department of Energy

Re nV

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, Minnesota 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. Durenberger
United States Senate

Wars® ‘ngton, D. C. 20510

Honorable David F. Durenberger
Room 174 Federal Building
110 South 4th Street

Minneapolis, Minnesota 55401

Honorabl Arlen Erdahl
House of Representatives
\lashington, D. C. 20515

Honorable Arlen Erdahl
33 East Wentworth Avenue

West St. Paul, Minnesota 55118

Honorable Lee S. Dreyfus
Governor of Wisconsin
State Capitol

Madison, Wisconsin 53702

Honorable Gaylord A. Nelson
United States Senate

Washington, D. C. 20510

Honorable William S. Proxmire
United States Senate

Washington, D. C. 20510

Honorable Alvin Baldus
House of Representatives
Washington, D. C. 20515

Mr. William B. Mann
District Chief

U. S. Geological Survey
1815 University Avenue
Madison, Wisconsin 54701

Division Engineer

U.S. Army Engineer Division,
North Central

536 South Clark Street

Chicago, Illinois 60605

B-4

District Engineer

U.S. Army Engineer District,
Rock TIsland

Clock Tower Building

Rock Island, Tllinois 61201
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DAIRYLAND POVWER COCIPERATIVE
Ea Gr(me, O),immu'n
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 reccnnaissance study to determine the
hydro power potential at Lock & Dam 7 near La Crosse will be initiated.

Dairyland has recently completed an appraisal study of the hydro-
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. i

. (Lr/ .(JV
Enclosed for your information is a copy of the Appraisal Studsj/;long
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, irregardless 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 POWER COOPERATIVE

\({ \ “\
Jtirb Jack Léifer, Assistant General Manager

cc: F. Linder
J. Adducci B-5
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- nh0 O ECONOMIC ANALYZIS , WIND ELECTRIC SYITEMS

: PLEASE STATE YOUR NANZ AND ADDPESS AND SUNARIZE YOUR EDUCATIONAL, PROFESSIS!AL
N GUALIFICATIO:S.

My rane is John P. (Jack) Leifer and I em Assistant General Manager, System

ﬁi' _ Engirzerinj) Group, Deiryland Power Cocperative, 2615 £ast Averue South,
- L2 Crocse, Wisconsin. 1 have previously presented my qualifications in tris

preceeding.

PLEASE DESCRIBE THE PUAPOSE OF YOUR TESTIMINY.

Tha purcose of my testimony is to discuss in gener2l Dairyland's investigatic:s
into th2 develcpnant of low he3d hydro electric generating facilities to nect
future energy require~ants. More specifically I woulc like to discuss the
purpose, method, ecorcnic evaluation and conclusions ¢f a stucy performzd by
Cairviand vhich was intended to determine the technical fe2sibility and eccncric
: desirebility of constructing and onerating & hydroelectric genaratirg faciiity
o &t the Corns ¢t Engincars Lock & Dan facility at Gense, Wiscorsin, referred o
ﬁ' es Lock & Den No. 8. I will be assisted in this effort by Mr. James Calvert, - -

e

a hydrcelectric consultant retcined by Dairyland to assist in this study. Ik, 8
S Caivert performed a feasibility study c7 hydro deveicprant at Leck & Dam ise. 8.

- His complete report is attached to this testimony as Exhibit (JFL-1), ansd
5 Mr. Calvert's ecucation and professional qualificaticns may be found in that
oA rcgort. -

o ¥

A further purpase of ry iestimony is to prasant an eccrcnic analysis of thz

- installation of large scale wind energy conversion systems on the Dairyland

- systen. Jinis analysis is fcrmulated in conjunction with the analysis performed
- by Eric H#mnran cescribed in his testimony. T

MR LEIFER, WHAT WAS DAIRYLAKD'S PURPOSE IN ULSERTAKING THIS HYDRO STUDY?

As is tho case with all organizaticons involvad in the production of electiic

- enargy, Dairyland has experienced sijnificant incraases in th2 cost of fossil

- fual ovar tha2 last few years. In addition, because of inflaticn and increasingly
. stringent polluticn abatement resulations, we have exrarienced sharp incrazses

in the canital costs asscciated with the installation of new capacity. In tha
face of thece rising costs the economic feasibility of hydroelectric gconeration
has cora under venewed scrutiny. As part of our ongding offort to mnel tho
demand and crergy riquiremants of cur mamber distribution cooneratives at tha
lewest prantical cost, we though it appropriate for lairyiand to ovaludte tit2
potential ind feasibility oF 2dding hydro capacity to ine Dairylend systen.

One of our first cfforts was to rake an inventory of existirg daus ia tie _
Wisconsin zervico darea where thore had nreviously been generators iastalled, S
tut these canarators had deen removed. The rasults of this inventory is T
shown as Exnibit (JPL-2). As can ba seen from inspection of Exnibit

there are adout 25 exist’ng dams in the Wisconsin service area which previously

B-6
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¢d. VoLt o thene dune are cunnd by eithor 109,
“er Looaany, aocdboast Wigoensin Dlectric Comoony
br. foone of tigse dins are ciwinzd by Dairygland.

It is alcs interestirg to rote that Ln; ota] geznerat’cn thet was instailice
¢t theso Zitle wEs crpnc,1" ‘“n, yo.0 ki 1o.a‘ts, viith °n average c.oruretion
per site of epprosimately 222 Filowatts., Given the smzll ancunt or Nynro
potential zt these exizting s1Le>, s wiell as the greal ruther of sites tha
wouid heve te be stuaied, it ¢id not anp2ar to be econcmically faacible o
pursue s*udies relaeting to *thz economic and fecrnical feazibility ¢f eddin:
generatore to these existing dems. rno"'r considerzation vas the 2xronsive
ard tino corsuming poocess of "obtaining a license tvor thnese hydro faciiitie:
‘yrom the receral Enargy Regulatory Comission. Theretore e ha;e not pursuzd
at tnis pozirt the nzcescary cetails to develep <7211 hydro site: shsun on
Exhibit .

Givan the fact that the Dairyland service arca is in effect Risactad by (he2
i1i3si5siz.1 Rivar, which includes a2 series of navigatiorn and flood cc“: 97 cams
that are preszntiy ouncd by the Corps of Fnjxneers, it seserad 1ug1cc1 Lo puvIye
the feas1b111by o7 instailing lcw head generating egquirmant at thase existir]
ravigation dars. Cur Enginecring stafi has worked with *he Ccrr' of
Engineers, ard from date recaived Jrom the Corps cn river flow and pool elzvz
our Eng1nc rinc staff hzs caicuieted that thz potentiel hrdro caracity at ezch
Mississipni Lock & Dem in tha DFC service area. This initial calcvlaticn of
capacity was bassd e¢n a five ye2r averace for t“n years 1974 th oush 1978, and
did not alicw for water LVpibSTF turbinas during spillecz 2 xuc? onziations.
We have included in this testimony Zxhibit (JPL-3), which is a surmary of
our czlcuiation or tse rotential hvéro capa c.ty at thz Mississiopi Lock & Izis
in the Dziryiand cervice erea. Also irciuded is a cumrmary of tha Corns o7
Enginzers calculated potentiel for the same sitves. Yeu N‘Tl rote that thaze
caiculaticns are in pretty cenzral egrecmant. Casad on this caicuiation it
copears that there is aogz OV1ﬁatsly 82 mzgawatts potential hydrc on Lh° G
nav igaticn cams on the ”1SS1SS]VTT n.veir throughout the Dairyland service araa.

WhHY KAS LOCK & DAM KO, 8 SELECTED FOX A DETAILED STUDY?

After evaluating the hydro potantia al at each ¢f the navigation dzams located in
the Dairvicnd service arei, iz was recessary to davelon an analysis of
envirorrortal, tachnical and ecancnic fea sibilitv, to dzstermine

if more d:tui]ed studies ware justitied. OQur appreoach to the study of th

hydro additiors t2 tha naviocation dams was to SL]LCt a dam which a,rearcd on
the face to be the bcst candidate for econsmic development and integration

into the Dairyland svetom., I what appears to be tha bost potential site is
not, after dotailed stultv, proved to be a qeod carndidate veor hyaro doveloprant,
we would be very hesjiant to suend money for studving other sites. 17, cn the
otrer hand, what apoears to b2 (he cast potential site ccas prove Lo be a

good candidate, then we can procand with investigations intc the deve]oﬂ*~'

of other rites alors tite dam systen. Lock and Dam No. 8 was selected because
the head emt river fici data incicated that this dam had the maximw Fovsn .1a]
for Jdevelopuent. Further, the Lock & Do No. 8 near Genod 1S 1Qgetlid Jiijucent
to the exis*ina Dairvlend Powar Plant at Genoca, and aiso is readily ahcess.b}e
to the Dairyland transrission systen,

B-7
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- ratain.e Me, a0z Catyoes of Co-oonucalth fAnoosiztes, who ds 3 roy T
e erny Loll temom telegale i cntincap, b crrtonr o oy dotailod
! wruty coita s oond woueitn i ot e deladl b b Dhaer Tt
2iso wla estimac~d cozt for devilenient of low neaa nydro ct Lo % Lo . .
. As part ¢f snis 2zoraisal Mr. Coivart alsn investicated the major onviro: - nond

problens thas may be aszncieted viin suchn doevelop-»nt. Tie afircacn (vt din
this ceonant of the study end tha rezults of Mr. Calvert's evaluzticn are Vvliy
detailed in the attachzu ropars, oxbibit (éPL-1). In necnaral the roare
concludes that there €oe3 rot appear to be any severe environsz2ntal proclens
associated with this project cevelornent; sccondiy, the project 2ppears to be
technically end envircnnmantally feacible , and iir.Calvert reccimezrds a nuther
of steps that shouid be taven wiich will ceterminz the wultimate feasitiiity

of the project. Thsse steps are surmarized as follows:

NP IR ORA” -
(7]
j—

1) Ecteblich tha fim level of cepacity a5 related to system
Oor pLol reguirenznis.

2) Perform an ecensnic evaluation of th2 power potential
consicaring the long 1if2 of hydro, low orerating cost,
and future escalation cf alternative fossil fuele,

Cetermina the preliminzry attitudz of thz Corps of Enginzers,
U.S. Fish & Wiidlife Service, and cther ccrcarnad agencies to
the preoosed project, and tentative methed ¢f develornment.

4) Seak a preliminery p2rmit Trom the Fedaral Energy Resulatory
Agancy to perform detailed studies end prepare 2 license
erniicetion.

5) Undartekz 3 foocibitity investigation, possibly with financial )
help frem tha Deopartment of Energy undar their Small Hydyro
hssistance Frogren.

6) Desicn and construct the project.

The acgreisat also indicatas thet e hydro piant of 10,000 kW namepiatz rating
can b2 instailed on Lock & Dam ho. &, end that in ar average year could deliver
to the Cairylend system about 52 miliion kilowatt hcurs of rencwable eneray.
Altnough the plant wculd experience reducad or inoperative capacity for extended
flood paricds cduz to insutficient head, it was determired that at least 7,000 kw
would be available for G0 of the ti:mz during an averaca winter perijod of
lovenver thrcush FebSruary. This peiriod is Dairyland's winter peak load and
therafore vie are of the cpinion that the 7,000 kilowatts would be considerad
firm capacity. To put the output of this hydro facility in perspective the

82 rillion kilowa%i hours of energr it would produce arnually is 1.83 of
Dairylard's total rcquirements in 1973. Tha 7 rmegawatt cutput is about 1.2%

of Dairyland's peak load in 1973. By 1687 the output of this plant would provide
less than 17 o* toth Dairyland's aneraoy and capacity needs. It also should be
noted that the calcilated hydre votential at Lock & L2 by both Dairyland and
the Corps of Enain=ers was approxinately 14 mogavatts. B2sed upon the assess-

5 rment presared ty Mr. Calvert, the naxitum unit that cculd be accomodated is 10 MM
o with a firm conazity of approvimately 7 MW, Therefore it is sofe to say tht

[ the balan~e ¢f the dams on the Mississipni that were analyzed in all likelihood
Qt would have icwzr fira capacity then are listeoc on Cxhibit (JrL-3). In fact,
& a columa has beon 2aued to Erhibit (IDL-3) which is Mr. Calvort's asscsevent
s of other Lock & Daws in the NMississiphi which rvlows throuaih the Dairviand sorvice

area. As car he seen, tie maxicum potential is suonewhat tess than the calculated
gotentiai of both Dairylond cnd the Cerps of Engincers. This indicates that the
feasibility of cozh individual Leck & Do must be analyzed in order tu dotorsine
its feasibitsty,  'owovor, oascd uan the aspraisal study thus far it would appear
that Lock & a0 B s the rest Tikely cartidate 10 prove cconomic and technicul
feasibility rovc hydrerelectiric developant. B-8
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L. (,""](_*I’W cr b aruratsed staly of Lok 8 Dun s, 2, Dairyland mide
@ czrLited eon o Grai i L gty Toet s T 11‘;J:rd Lering e
e t1xu ced conLireelion ansty s Lrtornined in flrl Celvert's conrcisal, wnich
incliuded all ¢oismructina ¢nsls ercent foar tha traniciscion substiticing,
r*

aAainistrative ¢ 2 coneral osnoncesn, ant interost Auring consiruc-
tion. Deiryiond has mad: gJ“.f"cfs for thare ¢os oo ond rave develon22 a total
cast of the prcject in dawuarj i . Taic summary of costs is

, 16¢h doitavs -
shown as Erhicit (JPL-4). Tre totzl cost for the project in Jemiary is
1920 dsllars iz 522,430,000, °

'
i

It h2s heen ectimated by Moo Calvert that this project could be ceompnlcted

1n a;prcvw”atr'v ares cnd a helf yzars.  Tazrefore vwo estimated tha costs
the project in terms ¢7 a3 cinplelion date of June 30, 1923, e haya

assu.r-:vl thzt copital costs witl eoe2late a2t 75 per year, znd that Cairyland's

interzst curing constructicn is brzed ucon @ 73, interest rate.

He 2lsp made en anaiysis of the nossi b111+y of this unit being delaved dus

to long Tcﬂd tiz2e ¥arcewmit aprroval, environm ental impact statemc rt; and
other regu]atﬂr/ Frobiens. This »n’TJs1s assumed that the project wsuld go

in servica on Nave~ser lsp, 1337, which i35 the sz=2 caie that we arc ““ﬂ“;sirv
Project €7 to ¢5 in service. Thic ‘"alJJ1o Vith ths Vovember 1€27 LL”;fﬁ‘inj
date, will alicy a uirect cemparison of the powzr costs from th%évﬁyiro'p;gwéct

with Project 87 costs.

= css
A su: mdrg'cf the gst mated casts for complaticn $n 1933 and 1637 i¢ includ:d
in E“n3b1t (JPL-1). Otner cc:is that hoye koan nciuded in ourterTicmic
énalysxs arz ernu2l cn2r2ting and raintonance ¢n:ts 2nd annual insurencs ¢5s:s
Ve have uscd tho eslirated cozt: +o- arnuzl creveting and maintenance LO’tS that
Lere da va1osed in b Salvert's aparaicai. Cor arnyal insurance coct h=va

een develcped bas<d upen sinilar cosce th2t wa experien: u Y
_ .G ; i te that we ez EhvEd in cur FlemSecu Evdr
Staticn. 1 sed nwdre
In dngarm\n'“g tha Tixed charga rais we incluaz the cost of money ard aiss iha
impact of ths p“upﬁvb/ tex upen a yraject. The assumpticns as to interest Tites,
arrual escaiats on, interest Lu!]qg constructich, propar J¥ taxes, that ware
included in the ecorcaic analysis, are includad as Exnibit " (JPL-5).
WHAT WERE THZ RESULTS OF THES ECONOMIC ANALYSIS?
Tne results of tha economic eralysis are susmarized in E: hibit (JFL-5)
The rgsg]ts of this aralvsis indicate tiat with an interoct rate of 9% arnj
a‘fac111t3 1ife of 50 yoars, ard property taxes ticed on the prosent ratzs in
Minnesata, hzu this project would hive a levalized ccst of 6. 99996 ber kilowett
hour if it was censtructed *rd copinted by 18330 If the projoct is wonploted
by November 1937 tha annual levalisod cist of the projoct would b2 9.15¢ g
kilowatt hour. T is conpares to the annual levelizod cost of Project &7 of
- 7.15 ¢ por kilowatt hour.
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LIN YOU PZRTCRN And ANCLYSIS T06 CHEZCK TR SZNSITIVITY OF YCUR ECONLCMIC
EVALUATION VO VARIATIONS TN YUUR ASSUMPTIONS?

Yes. A cecona cconcnic 2nalysis has been mede vhich was based on severel
assumptions as to finencing costs and tex credits. From our anaiysis of
the incentlives t2ing oifcred by feceral :ina state qgovernment for the
develeomant o7 hysre prejects indicetes thet these incentives ere in the
reduction i irterest retes for capital erpenditures as well as tax credits.
We have talksd to several {irancial instituticns abcut how tnese tax credits
might affect v>irylend. It epp2ars from current nending legislaticn in the
United Statas Senate that incustricl cevelepment bonds could be used ta
finance hydroclaztric davelopment. These incdustrial revenues bonds arz bonds
flcated by muricisais and other governmental bodies which are exempt from
fedarel incemz tax. It would arpear from our discussicns with financial
instituticns that these bonds could carry an interest rate cof several per-
centage poirts icwer than Dairyland's present financing m2thods. Therefora
vie nave asstmed in our sensitivity analysis that an interest rate of 7, for
developnent ¢ the Genoa hydro procject would be a reasonable rate to lcok at.

We have alsc assumed in the sencitivity analysis that thz State of Minnasota
would rot tax th2 project with a property tax, end therefore wculd reduce the
property tax to zers. These assumptions aire spoculative at this particular

point. However, they do offer som2 sensitivity as to the incentives that

could ce offercd Ly Tederal and state governmanis. iij
Based on the annial cost analysis inciuded as Exhibit (JPL-7) it is -

indicated that with these reduced interest rates and no property tax that
the ennuai levelized cost witn tha unit constructed and in service by 1€83
vwould be 4.67¢ raor kilewait hour, and with the unit in service in November
1937 the levalized ennual ccst per kilowatt hour would be 6.037 per kilowatt
kouir. This compzres to a ievelized cost of 7.15 ¢ per kilowatt hour frca
Prcject 87.

IN PERFORNING YOUR STUDY FAVZ YGU CONLSISERED THE POSSIBILITY OF RECEIVING
GOVERNMENT FINAICIAL SUPPCRT FOR THZ DEZVELOPMENT OF HYDRO CAPACITY?

Yes. In our answer in the previcus question we have investigated the reduc-

tion in the interest rato of approximately 23, and also have looked at a

reduction or a cancellation in property taxes. The legislation currently

pending in Unitod States Senate would provide that interest on industrial

development bonds issuec to finance facilities the primary function of which

is the genesration of hydro clectric power, is exempt from federal income toxation.

If the bill wera passad in the present form, the availability of industrial
development tond financing for hydroelectric facilities in Wiscoasin, Minnesota,

Towa and I1Yinois, would depend upon whether industrial development bond

statutes of these states pemit the financing of such facilities. The

Wisconsin ard Mirnosota Statutes appear to be sufficicntly bread to permit =
such a financing . HKouever, legisiation may be required for Dairyland to use <
fndustrial developient bond financing for hydroaiectric facilities in Iowa

and [1linois.
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As indicated in our previzus dizcussicn, this industrial dovelonmen
financin~ would allow *he coot of mrney approrirately 2 percent ¢g2
below proczrt Lairylend fanancing sources. The progocen fiange hydr
develcprarnt is duceted o the State of Minresota. There is no indicaticn
that the State or Minrneccta wzuld not charge a property tax on the pronosed
develcpmant., {icwevar, it is felt thet perhaps this vind of incentive could
be offered by thc leui,.utura shoulg developuant of the hydro potential

at the Lock & Dam systani czcome a reality. If we would embark upcn this
project ve wouid investig2te all possible scurces of financing that may be
availavle tc these typss ¢f projects.
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WEAT O3STACLES DO YOU FCRZSEE TO TKZ FCRSUIT COF HYDRCELECTRIC DEZVELOFMEZNT?

At the procent time
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he 1iceﬂsing prccecure of the Federal Enarcy
major obstacie to this or cny hycdro proje:t. ?
ios2ly the environmental effects of this pr
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B batch plant, and othrer types o7
- regquired to move in ard cut ~f &
the end of the existing <= "2t
there ér2 ssveral nssting (30ita
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> osuch things as 73L?“‘61 lavdewna, 2
ccnseructicn activity. We aisc woula b2

e site by way of the dike that extends fronm
he H}nn_souh sid2, and we undzrstand that

ts ¢f bald easles in that particutar regio
ish & J11d11.e Service is not ccmpistely

Q

O

«t

the sport fishing in the Mississipni River

balow the dams, ard the ¢ e"“.acw E the Lock & Dam system is crimarily for
navigation, witih some f]cod contral, we must investigate further with t

Corps cf Enginecers their operzting

philosoply

pghilosophy to determinz if this cperating

would blend with the successful operation of a rydro project.

Anothar concarn that would agpear to be an obstacle is the small size of the

project, and the relatively hich

of the recutatory procecura to obtain approval of

it would apoz2ar that thsse costs
investigition into thece
of obtainirg reoulatory approval

particular costs we don't know if

cost. Ve have not investigated all the cecsts
this particular project, but
5e substantial, and without further

the frentend cost
effort for such a small amsunt

could

are vorth tha

of installed generating capabtility.
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SIPECTING YOU? ATTENTION TO A DIFFERENT TZlHWOLGSICAL APEA, MR. LEIFER,
WHAT SORT OF ECONOMIC ANALYSIS HAVE YOU PEZRFGENZD IN CONJUNCTION WITH
MR. HENNEN'S WILD ENERGY CONVERSION SYSTENM STUDIES?
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An economic araiysis has bteen madé’%arious viind energy conversion systems
(WECS). Mr. Hennen has m:2de an estimate of the capita’l cost for constructing
varicus types of WECS in eithzr 100 unit arrays, or the sama2 units constructes
on a diversified tasis thrcushout the Dairyiend system. We have studied in
detail two types of units, the WiG Unit, which is a 200 kilowatt rated unit,
and the Alcoa Vertical Axis Unit, which is a 200 kilowatt rated unit.

Mr. Henner in his testircny has discussed the energy output of each of these
types of machines. Additicnally we have locked et the MCD-2 Unit cn an
indivicdual basis. Our estimates for thece costs aie very preiiminary based
on rmanufacturers data only and rio experience. {ir. Hennen has cdiscucsed the
MOD-2 Unit in his testimcny.

Our evaluation assumed that the units would be installed either on 7-1-1883,

or 11-1-1937. This was dona for ccrmpariscn purposes with the instellaticn

dates of othar units considerad in our studies. e have calcuieted the interest
during censtructicn end inilaticn to determire the investmant cost requirad on
those in-service dates. Exhibit (GPL-8) is a summary of the estimated
construction ccst o the various units analyzed. °

Additionally we mace an cnelysis of the Alcca Units with the electrical -
generator and equipment price recuced by 50%. This was done to test - Q:J
' : the sensitivity of th2 eccromics should costs declire due to
increased prcducticn of tihase ganziator units. These costs inciude thna
wirnd generater and supperiing structures for the wind generating equiprant.

As indicated, we have evzluated the units in either a 103 unit array, which
would r2an that tha units would te i..5talied in an array on a cecmamon site,
each separated by ten blade diameters or bticd2 heights, depending upen the
type of unit. This instaliation would have advarntages for orzration and
maintenance of a WECS syst:zm. '

We have also evaluated th2 impact of taking the same 100 units of either the
WTG or Aicoa type and instailing then at dispersed locatiuns throughout the

Dairyland system. The detailed advantzges ov this type of installation will
be presentad by Mr. Hannen.

Based cn the estimated construction costs shown in Exhibit ( JPL-8 )

as wall as the estimated operaticn and raintenance costs shoun in Exhibit
(JPL-G), we have determined tie levelizad annual cest of energy from each

of the systems studied. The annual cost analysis to determin2 the levelized
cost of ereray from the WECS system was based cn a facility life of 35 years,
which hasn't been proven for wind machines.

Also included in the analysis vor both the WTG 100 unit array, and the Alcoa

100 unit array, is a land roevenue credit. There are wide areas of land
available between each windhill in the array that could be grazed or planted.

We have determincd that this 1and could be rented for agricuitural purposes :
and thercfore the revenue from this rental is 2nplied as a credit o the g.]
annual costs ot these plarns.
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The eccnenic analysis of the WiCS systems studied indica‘e that the Jevsiis
anrual ccst in cents wer kilowate rovr rancn from a, gL n=r Liloe ’ ’
17.4¢ per kilcwatt hour for zystos anstalled in 1270, Tha sycten inciite

in 1627 would have cinilar ccsts ranTing rom 17 43 per kilowatt hour tc 230 pir
kilowatt feur. A summary of the leveiized ernu2l €ost in cents por ilfvats
hour is inciudcd as Exnibit (JPL-10).

DID YOU PERFORM ANY SENSITIVITY ANSLYSIS IN CONJUNCTICH WITH YCUR ECCLITHIC
ANALYSIS?

Yes, w2 have analyzed the sensitivity of cur oriciral cralysis.

For stucy purposcs v.2 reduced the Alcca gowarabor :u"ts which inctudzs the

wird gerercter and all supporting structures, by 205, to deternine the =7fzct
upon the annual costs of thie economies that could te gained bty mass procducing
wind gznerating ecuipment. Ve selected tha Alcoa Unit tecause 1* eppearzd to
be the icwest cost unit compared to the WIG units. This sz ns.t vity analrsic
is shown on £xhitit (OPL-10). Wit tha preseat Dsirviand firancing arnc
nresent propzrty tax rates the levelized eniuzl cost of energy Tron

these units rance frecn about 124 per kilowatt hour for unite installed n 1633,
to ercund 15:tc 17¢ per kilcuztt hour if a unit is insteiled in 1637.

Add1t1on’l1y we madz an amalysis assuming that construciion of these LZICS systcos)
could bz Tinarced using industrial deve?cprent bond Tinzncing wihich has &
interest rat2 approximately z% lewer Lhan Dairylerd's corvanticnal scurce ¢
financirz, ard also thzt the State ¢7 1sc~"s,r weuid not tax these sysiaTs
and thzrefore subsidize iham to scme extont. Us1ng +be-. recuced interest rates
and prger:taxes, wa hava calculated the leveiized ennuzl cost in cants ner
kilowatt hcur for units installed in 1883 and in 1587. Thase costs raatz fieem
7.4¢ par kilowatt hour to 13.5¢ per kilowatt rour fer-1953 investments, or witn
units ins »allea in 1€37 ‘te anrual levelized ccst would range Trom il1c Lo

18.4¢ par kilowatt hcur. A summery of th2 Teveiizecd arnval cost with the
1ndustr1al developmsent bond firancing and proparty tax reiief, is included in
EXhibit (JFL-10).

WHAT HAVE YCU CONCLUCED AS A RZSULT OF THIS WECS ANALYSIS?

Based upon the results of this aralysis of the WECS system it wouid azrcar
that the costs of WECS svstams, particularly the smaller 100 and 300 kilcwatt
units, are not 2conomically ccrmparable to fuel prices frem conventional 7os3sil
units. WE propared a levelized cost of fuel analysis for Project {7, which
indicates over the 3% ycar lifo of Frojrct £7, that the levelized tuel cest
would be about 4.7¢ por Kilowatt hour, with Tucl escalation st 7% per ycar,

With fuel escalaticn of 10% per year, a levelized fuel cast Tor the
35 year period of 7.6: per kilowatt hour would recult.

B-13




Due to the vararies ¢f the wird wilS can be counted upon only as fuel cevers
ard not as firm coracity Yer ctilities. Therefere, it is proper to ¢ormpare
the annuai costs of 2 w.1d syztcm to the anrual costs of a fuel which it will
repiace. As tihe Dairyiend systen prcduces most of its energy with ccal-firzd
steam gencratwrc ecuinrment, it would b2 proper toc compare e fu2l costs frem
these steam units to the levelized annuai cost of the WelS systems.

Based upon our ara]ysxs it would appear that the larger 1'0D-2 VECS

may be eccron ]CG]]] Justifiable &s 2 fuel saver in the future. The smailer
200 end 300 k. urnits do rot appear at this time to be ecorcnically ccmparable
to the fuel ccs*t frem fossil units. It would aprear that Dairyland siiculd
contirue to ricnitcor the devezioprent of the M3D-2 KECS

It shouid be ;oint2d OJt that the i130-2 has not bzen built and tne co,ts ucsed
in this analjs*c ar2 costs based on estimates developed in 1977. The first

installation cf th2 40 -Z prozran is a cluster of units to be install-d
by the Bonneville Pcwar Authority in late 1220, or early 1231 The research
and development ¢t the »’CS is rapidly getting under vay, Dairyland

is cormitted to mcnitoring these progrems to determine their applicabiiity
to the Dairylanc system.

DOES THAT CCNCLUDE YCUR TESTHISHNY?

Yes.
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Table JPL-3

EXHIBIT

PAIRYL D FOWER CCOPZRATIVE
MISSIS3IPPT RIVER HYDRO POTENTIAL

- ppc(a) c. of £.(B)  cale)
A Location Dem Ho. MM MU MW
= )
g .
_ Red Wing 3 5.1 4.8
Alma 4 9.6 8.8 5.3
g Fountain City 5 13.7 14.0 7.0
s Winona 5A 6.6 6.6
' Trempealeau 6 6.1 7.4 6.6
Dresbach 7 10.4 12.6
Genca 8 . 14.7 14.0 10.0
Lynxville 9 9.6 9.6 8.7
Guttentarg 10 12.2 13.6 8.0
Total €8.0 1.4

(a) Hycdro Potential calculated by DPC based upcn average head
and flcw data for the 5 year period 1974-1976.

(b) Corps of Engincers Hydro Fotential.

(c) Ccmmonwealth Associates Hydro Potential based upon the
results of the Genoa Hydro Appraisal Study.
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TAELE JT -
EXHIZ I
DAI ‘{!_r’::;:} l”_‘.-.i;. L“J})E‘I\Illv_
ESTINATED SO JChics ¢ons
GEhdl hiye o FLoILCT
1/1/22 - $160)
Est. Cost
DIRECT CO3T : 31633 _
- Land & Lan4 Righ*s 150
Pewer Piznt Structures 3,705
+' Peserviir, Czuz 4 llatarizys 1,849
Turbires & Gerneraticers 10,945
o Accessory Elect. Equip. 946
L;f:»; . Misc. Pcwzr Plent Equip 307
' Roads g
Transmission Station Equip 700
Total Cirect Cests 18,610
INDIR=ZCT CGSTS
emn. Const. Fecitities 360
(. Envxr“"" atel Ceatrel 250
iisc. Ingdirect Censt. 1,100
Tctal Indirec: Cocts 1,650
QVERHZAD (QSTS
Engincering 1,800
Le3al Expznses 100
Administrativa & Gensral 250
. Total Overiiead Costs - 2,150
3 TOTAL PROJECT CO3T 1/1/82 $22,410
;': ESTIMATED COST .... Ce-oletien 7/1/83 Coxnleticn 11/1/87
& STO00 T STk $1000 $/k
{ Preject Cost $22,210  $3,201 $22,410  $3,201
‘ Int. during conctructicn 3,318 473 5,782 £26
- Escaiztion 4,659 664 11,624 1,660
!. Total Cost $30,35 $1,340 $39,81u $5,685
y
o
\.
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ECONCMIC FIULYSIS

STUDY ASSUTPTIGHS

. Interist

Industriel cdzve

Interest during censtructing

Aniival Escaléaticn per vear

Investoant

k- Charetin, Cosis
L_'.
b, Insurance Costs

i'

3
- Procarty Toxss
T Wisconzin

Minncsota

Facility Life

Hydro
Wind
Fossil
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CENQA WYLy BRGIECT

Goneratine Cipacity
Anrnual Enargy

ESTIMATED LOSTS
Inves.ment
1/1/80
7/1/83
11/1/87

ANNUAL QPERATING (7%)
1/1/8C
7/1/83
11/1/87

INSURINGE (43)
1/1/80

7/1/83
1/1/37

ANNUAL REVENUZ RECUIREMZINTS

Assumoiions
Intevest Rate
Facility Life
Salvagz2 Value
Taxes

Fixed Chairce Rate (FIR) = CRF
CRF=5% 50 yrs = 9.12%
FCR=9.12% + 2.2% = 11.32%

+ Taxes

TABLL PL-C
7,050 k4
52,000 A
L/D8 LD7 L/D8 L/p7
__$1000 1000 gspit  s/kw
22,410 24,600 3,201 3,400
30,383 4,340
39,816 5,688
48 102
63
82
12
14
16
%
-~ 50 y=2ars
0

" 2.2% Mirnesota

ST . T e e = T 4 ’

LEVELIZED COSTS -~ $1009

In Service 7/1/83

Fixcd Cost $3,440
Operatinn Cost 173
Insurance 23
. ) 3,620
Total Aunual Cost Y

Arnual Coct - ¢/8WH
B-19

in Sarvica 11/1/87
$4,507
226
26

4,75
9.]5
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Friwutt QI35 (7)
1/178C Z8.
7/1:82 62
1RVAVE 62

/%2 14 ‘:J
/1787 16
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7.25
FCR 7.25. - 0 = 7.25%

In Service 7/1/53 In § rvice 11/71/87

Fixad Cost $ 2,703 $ 2,837
Operating Ceat 173 225 g
Insursige 23 2

;JA.A' .

Tot:l Anrual Cont 2,399 3,139
Arual Jest - gl .01 6.03
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UNITS I 38D 108 7/1/33

WTG-102 Unit “rray

WTG-1CJ Unit Livarsifisd
Alcoa-1C2 Unit Array
Alcoa-1C3 Unit Diversiiied
Alcoa-10) Unit Arroy*
Alco2a-100 Unitzd Siversified®

1:00-2

UMITS il SERVICE 1v/1/87

WTG-1C2 Unit Arrey
WTG-10G Unit Diversifiad
Alcca-100 Unit

Array
Alcoz-100 Unit Diversified

(£7]

Elcoa-1CC Unit Array*
Alcoa-103 Unit Diversitied*

MJID-2

reduced by 50%.

Consiraction
Lost

1.1/8)

26,855
24,831
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17,381
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3,031 555 1,828 5,414
*Cost ¢ wind gcnerating cquipment
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EXHIBIT
WIND ENEFRY CONVERSICON SYSTENS
ESTIMATED CPEBATING COSTS
AND ANLUAL ENERGY OUTPUT
Operation Insurance Energy Instelled
P Costs Costs Qutput Cepacity
Systen 1/1/865 171789 IH 1
UNITS IN SERVICE 7/1/82
WTG - 100 Unit Array 540 9 31,000 20
WTG - 102 Uait Diversifizd 600 9 33,700 20
Alcoa - 100 Unit Array 450 S 31,000 30
Alcca - 100 Unit Diversified 600 8 38,820 30 .
MOD-2 9 2 7,689 2.5 L%
= g
e
[
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viilD ENERGY TTNVIRSICH SYSTING

SV OF LEVELIZe) AL COETS

I. Levelized Coct Assumiing Fresent Finercing and Proporiy Tax Ratec.

Levazlized Annual Coun - ¢/KUE

Systam Installetiznrn 7/1/23 Inzt2ihxticr 1L/ 0ET
275420 > . ac i

WTG - 100 Unit Arrey 17.4 23.1
WIG - 1C2 Unit Diversified 15.4 20.5
Alcca - 1C) Unit Array 16.2 ?
Alcoa - 1.0 Unit Diversified 12.9 oo
Alcoa - 1CO Unit Arrey* 12.6 1
Alcoa -~ 100 Unit Diversifiec* 11.0 K

*Ceost of wirnd cenerzting ejuipment reduced 50%

[{$]

W0D-2 9.6 1

n

Escalation

Project £7 Fual Cost - 7
10% Escaiaticn

~
o~ oo

evelizad Cecst Assuming Industrial Develepmant Bond Financing end
Preperty 121 Retier
Leveiized Anrual Cost - &/KUH
Systen Installaticn 7/1/€3 instal.aticn 11/%1/57

WTG - 1CO Unit Array 13.8 18.4
WTG - 1CJ Unit Diversified 12.3 » 16.4

10G Unit Array 12.3 16.4
163 Unit Diversified 11.3 15.0

Alcoa

Alcca

Alcca - 100 Unit Array * 9.9 13.3

Alcoa - 100 Unit Divorsitied® 9.4 12.5
*Cost of wind genzcrating equipnent reduced 9%

M3D-2 7.4 10.1

Project 87 fuel Cost - 7% Escalation
10% Escatetion
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In reply refer to:
OEPR-CH~RB

March 7, 1980

COL William W. Badger, District Engineer
St. Paul District Corps of Engineers
ATTN: Planning Branch/NCSED~PB

1135 U.S. Post Ofrfice and Custom House
St. Paul, Minnesota 5510!

Dear Colonel Badger:

1 am responding to the February 27 Notice regarding the initiation of a
reconnaissance study for hydropower addition at Mississippi River Lock
& Dam No. 7. The Notice also requested information on our interests in
the study.

Under provisicns cf the Federal Power Act, the various Flood Control and
River and Harbor Acts, the Water Resources Planning Act, and related leg-
islation, we have becen assigned broad responsibilities relacing to the
planning, construction, and operation of water resources projects, par-
ticularly with regard to the development of power. These statuatory
responsibilities require us to cooperate in Federal river basin investi-
gations by making studies and furnishing information on such matters as
the potentialities for power development, the market for potential power,
and the value of the power. Therefore, we will provide information on
these topics as requested.

If you have any further questions or if you would like to coordinate the
receipt of the information for the study, you can contact Ron Lesniak on
312/353-7215 (FTS).

Sincerely, .

hpee 111

Lawrence F. Coffill
Regional Engineer
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The State of Wisconsin VEL PrLLIps

SLCRETARY OF STATE
CHARLES P SMITH

STATL TRt ASURL A
BOARD OF COMMISSIONERS OF PUBLIC LANDS
BHRONSON C. LAFOLLLTTE
505 NORTH SEGOE ROAD ATTORNLY Gt NERAL
STCPHLN €. GAUGER
(608) 266-1370 MADISON, WISCONSIN 5370% SECRETARY

March 7, 1980

District Engineer

St. Paul District, Corps of Engineers
ATTN. Planning Branch

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

RE: NCSED-PB Lock and Dam 7 Hvdropower Reconnaissance Study

Gentlemen;

I am now employed by the Board of Commissioners of Public
Lands. The address and postion on the inclosed announcement
are no longer valid and should be discontinued. I would
suggest that future notice be sent to the State Planning
Office which is located at 1 West Wilson St. Madison, WI, 53701.
The letter could be addressed to the attention of the Director.

This office is responsible for leasing of public lands under

the provisions of s. 24.39 Wis. Stats. If there is any matter
that you are concerned with under the provisions of that section
this office should then be notified.

Thank you for your attention to this matter.

Yours truly,
A BOARD OF COMMISSIONERS OF PUBLIC LANDS
k- ,/JEZ$€%;Z_\ )

N Stephen E. Gauger, Sefretary
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United States Department of the Interior

FISH AND WIEDLIED SERVIECE

St. Paul Field Office, Ecological Services
538 Federal Buiiding and U.S. Court House
316 North Rcbert Street
St. Paul, Minnesota 55101

March 12, 1980

Colonel William W. Badger

District Engineer, St. Paul District
U.S. Arnmy Corps of Engineers

1135 U.S. Post Office and Custom House
St. Paul, Minnesota 55101

Dear Colonel Badger:

This responds to your February 11, 1980 letter concerning

the preparation of a reconnaissance study to evaluate the
potential for the addition of hydropower generating facilities
at Lock and Dam 7 near LaCrosse, Wisconsin. We will be
pleased to assist you in this matter. Our representative

will be Mr. Gary Wege (725-7131) of this office.

We look forward to working with the St. Paul District on
this project.

; . Sincerely,

Xﬁ£;4uf>l/{2v‘§:;%25

J¢v Richard F. Berry
Field Office Supervisor

cc: UMRWLFR, Winona
UMRWLFR, LaCrosse
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L- March 13, 1980
r'".

Major S. E. Draper

U.S. Army Corps of Engineers

St. Paul District

1135 U.S. Post Office § Custom House
St. Paul, Minnesota 55101

Dear Major Draper:

Thanks very much for your letter enclosing the news rclease
about the Corps of Engineers reconnaissance study to determine the
potential for hydropower generation at Lock and Dam 7 near
LaCrosse.

As a strong believe in using hydropower wherever it is
feasible, I am glad to see the Corps is looking into this possibility.
Please advise me as to the outcome of the reconnaissance study.

With best regards, I am

/ Sincerely,

ARLEN ERDAHL
Member of Congress
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e A GEOLOGICAL SO RVEY

gy 702 Post Office Building

"

S St, Paul, ilinnesota 55101
March 13, 1980

District Engincer

St. Paul District, Corps of Engineers
1135 Post Office Building

St, Paul, Minnesota 55101

ATIN: Planning Branch
NCSED-PB

Dear Sir:

This letter is in response to your request for comments on the Corps'
hydropower reconnaissance study at lock and dam 7 near La Crosse, Wis. A
cursory examination of flow records for the Mississippi River_at La Crosse
indicates that the 99-percent-duration flow_is about 6,900 ft3/s, and the
60-percent—duration flow is about 16,000 ft3/s. With a differential head
of 8 feet at the dam, about 4,700 kw could be generated 99 percent of the
time, and about 11,000 kw could be generated 60 percent of the time, This
amount of power is so small that we wonder if consideration is being given
to raising the height of the dam to provide more head and to increase the
flow available from storage. If so, questions may be raised by landowners,
environmental groups, and the Fish and Wildlife Service concerning the in-
undation of additional land above the dam, including the wildlife refuge at
Lake Onalaska. Your study might address this issue by providing information
on the tradeoffs between power generation and potential damage to wetlands,

Please let me know if we can assist in the study by providing hydrologic
data on streanflow characteristics in the vicinity of lock and dam 7,

Sincerely yours,

Chuiricas

ponald R. Albin
District Chief

cc: Regional Hydrologist, USGS
Regional Director, FWS

ONE HUNDRED YEARS OF EARTH SCIENCE IN TIHE PUBLIC SERVICE
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United States Department of the Interior

FISH AND WILDLIF! SERVICE INREPLY REFL w0

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

Lo s .
- . 1 " A%
B . eren.ng

Colonel William W. Badger

Dist. Engineer, St. Paul Dist.

U.S. Army Corps of Engineers

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

Dear Colonel Badger:

This responds to your February 11, 1980 letter requesting our comments
on the possible addition of hydropower generating facilities at lock and
dam 7 near La Crosse, Wisconsin. Due to the preliminary nature of this
subject and consequent lack of detailed project information at this time,
our comments will be in general terms.

Existing Resources

Most of the area in Pools 7 and 8, including land adjacent to lock and
dam 7, are managed as part of our Upper Mississippi River Wild Life and
Fish Refuge (UMRWLFR). Pool 7 of the Upper Mississippi River provides
excellent and extensive fish and wildlife habitat. Lake Onalaska and

the deltas of Tank Crezk, Shingle Creek, and the Black River provide
valuable fish and wildlife habitat and excellent hunting, fishing, and
trapping opportunities. Lake Onalaska in particular provides valuable
resting and feeding areas for migrating waterfowl, including canvasback
ducks, as well as habitat for a variety of important sport and commercial
fishes. Pool 7 is used extensively for public recreation (hunting, fish-
ing, trapping, camping, and boating). In addition, four archeological
sites included in the National Register are located in this area. The
Wisconsin Department of Natural Resources has also classified Tank Creek
at River Mile 71l as a natural area.

Pool 8 also 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 also exists in the delta of the Root River.

Like the upstream pool, Pool 8 is also used extensively for public recrea-
tion. Two archeological sites have been documented on the pool, one at
Goose Island and another along the Wisconsin shore at River Mile 693.5.
Wisconsin has designated a natural area, Turtle Nesting Site, at River
Mile 685.
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Sevaral federally designated andangoered or throvtened specics have been

known to occur in tnls area of the Uppes Miss'oiipnl Wver. The balld
eagle (Haliarotus leunoy nnilin), & threatoned opecics, winters in nuabacs
on the Upper tlizsissippl Xiver, concoenteatine belos dans or near the
mouths of tributaries where fish provide a ready food supply. Also, the
endangered digzin's eye poarly munsel (larn-ilia pi--inci) inpabits por-
tions of the river. Historically, the cncul i puragrine falcon (Falao
peregrinus) has alse been <nown to occur _n tiais area.

Concarns

Constructicn and operation of a hydropowar facility at lock and dam 7

will impact fish and wildlife resources, tne extent of which must even-
L tually be documented should the project appear foasible. A major eoncern
: of ours is tne possible effects to existing 4aily and s=asonal water levels,.
. A change in such levels could result iIn adverse impacts Lo wetlands, back-
V}' water areas, shoreline habitat, and associated fish and wildlife resources

- and may 2lso conflict with our managenent of tne UMRWLFR. Regardless

Ei of a change in water levels, the location of tne generatine facility and

u its operation could alter existing flow patterns. Existing flows are

- fairly uniform across the river at lock and dam 7. Concentrating a propor-

;} tion of this flow through the genzrating facility could affect existing

5; upstream and downstream flow patterns, terrestrial and aquatic habitats,

;{ possibly increase scouring and erousion, and affect the existing tailwater

- sport fishery. We would be particularly concerned abcout this funneling =
’ effect during low flow periods. '7.

We are also concernegd with potential injury and mortality of aquatic
organisms due to entrainment througnh the generating facilities. Impinge~

) ment of organisms may also be an important factor if screening devices

i' are used at the intakes. In addition to design, construction, and opera-
- tion of the generating facility, construction cf required transmission
lines, corridors, and other facilities would also result in adverse impacts
to fish and wildlife resources.

As stated earlier, most lands in this area of the Upper Mississippi River,
and in particular thosec located imme2diately east of lock and dam 7, are
included in our Upper Mississippi River Wild Life and Fish Refuge. From
the refuge standpoint, we are concerned tnat project coastruction and
operation may conflict with the intended purposes for which these lands
were acquired as a wildlife refuge.

The above concerns should be adequately addressed in future studies if

the addition of generating facilities in lock and dam 7 appears economienlly
feasible. I have designated Mr. John Lindell, District Manazer-UMRWLFR,
P.0. Box 415, La Crosse, WI 54601 (608-782-3210) as our representative

in this matter. We also sugsest you closely coordinate tnis project with
the Wisconsin and Minnesota Depiartments of Natural Resources.
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2 Ine endangared species coments contained in thls letteor constitut
44 informal consultation only. Should you encounter listed or propoced ... .-
L gered or threatened species or their habitats in the area, the Depactann

;t- of the Army should initiate the formal consultation process. This can
) be accomplished by writing to the Regional Director, U.S. Fish and Wildl:if:
Service, Federal Building, Twin Cities, MN 55111.

These comments have been prepared under the authority of and in accordance
with provisions of the Fish and Wildlife Coordination Act (48 Stat. 401,
as amended; 16 U.S.C. 661 et seq.) and are consistent with the intent

of the National Environmental Policy Act of 1969,

We appreciate the opportunity to offer our preliminary comments and look
forward to working with St. Paul District personnel on this project.

Sincerely yours, -
P .

s,
i/ T
TN /\
‘ames L. Smith

/Acting Area Manager

cc: Minn. DNR, St. Paul
Wisc. DNR, Madison
Bruce Hawkinson, Minn. DNR, Lake City

.
s

(- Dan Wilcox, ERB, Corps of Engineers, St. Paul
I
f.
e
b
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FEDERAL ENERGY REGULATORY COMMIGSION
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s 220 SOUTH LIABEDN, LI ET OO 11130

CHrUCAGT Lot % €000g

July 9, 1980

Colonel William W. Badger

District Enginecer

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

Dear Colonel Badger:

Your June 15, 1980 letter renuests current power values for a potentfal
hydroelectric generating plant located at Lock & Dam No., 7 on the
Mississippi River near Lalroscse, Wiscoasin,

As discusced with Mr, Al Bjorkeuist of your staff, we will rcouire
somevwhat more detailed information before we can compute power values
applicable to the particular site and project that you are evaluating.
In particular, we will need the following data applicablle to cach pro-
posal for which you want power values computed:

. e

e) Installcd capacity. At

b) Dependable capacity based on avsilability during seasonal
maximum elactric demand periods--January/December and
July/August, (These date may be given as capacity duration
curves for the two periods)

¢) Weekly generation schedule comprising average annual generation
profile,

d) Weekly maximum and minimum capacity restrictions on hydro
operation,

Since these data are probably somewhat premature at this stage of your
investigation, '"typical' power valuecs may neet your need at this time.
Detailed and site specific values can be furniched once project para-

meters are more narrowly defined,

Power values for a typical base load hydro addition, the type your letter

states is currently envisioned, would be computed based on the construction

and operating costs of a coal-fired steam-eclectric plant, Using a Federal

interest rate of 7-1/8 percent and January 1, 1980 price levels, we would

estimate the powver values for a base load plant of this type to be aprroxi-

mately $125 per kilowatt of dependablo caraci{t; 2ad 215,50 =~cr thousaund

kilowvatt-lours of averaje annual energy proluced, L

B-3.
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In the event, however, that the perticular project docs not have a
significant dependable copacity, it may be appropriate to censider tlu

most likely alternative to te sonething other than a bace load steam »li..:.
I1f£, for exomple, theve is no deprndable capacity, or if the dependabl.
capacity portion is nuite small, the value of the project is more correcctly
based on the avoidod procduction cort of the thermal encrgy displsced by the
hydro operation or on the system costs associeted with a combustien turbine
plant as the most likely alternative.

As your study progresses, and as project parameters become better defined,
we will be zlad to furnish you with more project specific power values.
Also, as you continue your investigation, if you have particuler anuestions
regarding the effect of a proposed cperating plan on the benefits, please
contact Mr. David Simon of my staff at (FTS) 353-6701 and he will be
available to discuss the situation with you.

Sincerely,

st § Yl

Lawrence F, Coffill
Regional Engineer
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FEDERAL ENECRGCY RECULATONRY CHONMMISSION
CHC sl REGtIn L v im0
230 SOUTH DAt eOR ST T, 1¢DDA 3130
CHICAGD Lottt 60604

December 3, 1980

Mr. Louls Kowalski

Chief, Planuing Division

St. Paul District

Corps of Engineers

1135 U.S. Post Office & Custom House
St. Paul, Minnesota 55101
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Dear Mr. Kowalski:
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Your October 16, 1980 letter requests our analyses of the value of power at
Lock and Dan No. 7 located on the Mississippi River ncar LaCrosse, Wisconsin,
The Lock and Dam No. 7 project would consist of either a 4.8 or a 7.2 megawatt
; hydreoelectric installation and could produce either 32563 or 470665 megawatt-
. hours of energy annually.

.

h Using a coal-fueled steam-electric plant as the most likely alternative to thce
e proposed hydroelectric project, power values are suamirized in the attached

- table. These are "at-market” values; no transuission line costs for the hydrc-—

electric development have been included. All values are based on October 1,
1980 levels and reflect the following genecral assuaptions:

Basis for Measuring Power Value

Power values are the benefits produced by a hydroelcctric plant and reflect

a measure of soclety's "willingness to pay" for the power produced. Because
willingness to pay cannot be diractly measured, power values are based on

the surrogate costs of constructing and operating the most likely alternative
if the hydroelectric project {s not constructed. This cost is giveu as the
investoent cost (capacity value) necessary to construct the most likely alter-
native and the productlon cost (enerzgy value) which results from operation

of the alternative.

Power values are based on an analysils of the difference in "systen” costs
resulting from the system belng operated using the alternative and using the
proposed hydropower additlon. System operatlng costs for each of these
cases are simulated using a probabllistic production costing computer madel.

2

The POWRSYM Version 48 production costing model was used for this analysis.
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Flectric "Systen” Simulated Using the Hodel

The conbinad MAPP Pool systeans, as they «re projected to exist in 1990, were
sclected as the "systen” sinulated using the production costing vodol. For 1590,
the total energy roculrement for this systea Ls projected to ba 160,652,000
negavatt-hours with a peaik load of 32,349 wagawvatts expected to occur drring, the
sumncr period.

Adjustrent Factors Anplied to Power Values

The capacity value includes a credit of 5.0 parcent to reflect the greater
onverating flexinbllity of the hydroelectric plant. 1In addition, the capacit
value has been reduced by 6 percent to incorporate the relative value of (i
hydroelectric plant capaclty based on the probability distribution describing

its availability in comparison with the availability of the coal-fueled steaii=
electric plant altarnative. Accordingly, the capaclty value given in the
attached table Is applicabhle to the installed capacity of the proposed hydro=-
electric plant and already incorporatew the consideration of dependable capacity.

v
&

The cnergy valuzs given in the attached table reflect the inclusion of the
"energy value adjustment” which results froa the difference in anoual “systes”
encrgy production betwesn the steam-zlectric altervative and rhe hydroelectric
project. TFor tue energy values showa, a cradic of 0.9 mills/kiwh was incladed.
Encrgy values are given based on bhoth currenr fuesl cost levels and on projeocted
real fuel price Increases. Escalated real fnel costs assume a 1990 projech-on
-line date and a 7-3/8 cost of noney to levelize thew over the 100 year life of
the hyvdroelectric plant. Real fuel cost escalation factors were taken fron
Departnent of Energy data published January 23, 1980 in the Federal Register,
Part IX.

If you have any questions regarding these power values, please let us know.

Sincerely,

D s
C\ﬂb{/ﬁ’)w—wua: 51 g;.zéjﬂaf/

Lawrence F. Coffill
Rezlonal Engineer

Enclosure:
As stated
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POWER VALUE SUMMARY
Lock and Dam No. 7, Hissisaippi River
(October 1, 1980 Cost Base &nd 7-3/8% Cost of Moncy)

7,200

Capacity Value
(based on installed capacity)

Energy Value -

Current Fuel Costs
Escalated Real Fuel Costs

Annual Hvdroelectric Renefit

Energy Benefit
32563 MWh @ $28.2/MWh

Capacity Benefit
4800 kW @ $97.00/kW-yr

Total Annual Benefit

kW - 12 Unit Instalistion

Capacity Value
(based on installed capacity)

Energy Value -

Current Fuel Costs
Escalated Real Fuel Costs

Annual Hydroelectric Benefit

Energy Becnefit
47665 Mdh @ $28.4/MWh

Capacity Benefit
7200 kW @ $97.00/kW-yr

Total Annual Benefit

B-36

$97.00/kM-yr

$18.,7/14L
$28.2/t1%h
$ 918,277
§ 465,600
§1,383,877
$97.00/kW-yr
$18.8/MWh
$28.4/MWh
$1,353,686
$§ 698,400
$2.052,086
/ ”
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APPENDIX C

HYDROLOGIC PONER
AND
ENERGY ANALYSIS
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APPENDIX C

- _ HYDROLOGIC POWER AND ENERGY ANALYSIS

For this reconnaissance study, three options were proposed initially.

These options were for 8, 12, and 16 units producing 4.8, 7.2, and 9.6 MW,

respectively. It later became clear that several powerhouse locations

would have to be studied for each option, and that the 16-wmit, 9.6-MW

Th Yy

option would be costlier thai. the other two options. At this point, the

16-unit option was set aside, pending the outcome of the other two options.

AVERAGE ANNUAL ENERGY

The flow duration technique was used to estimate average annual energy

production. The daily flows for the period of record are grouped into tlow

(‘~ classes. FEach flow class is then plotted according to its cumulative per-
centage of occurrence. The curve (see plate C-1) can be assumed to repre-
sent an gverage year.

Since the head varies significantly, 5 years of data (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 trash-

rack and tailrace losses to produce the curve of estimated nmet head (also

shown on plate C;l).

The power available depends on the factors of head (H) and flow (Q).
-q The amount of the power produced by the turbine depends on its efficiency (e).
.

Q (cfs) x H (ft) x e

ji Power (kW) = 118

For every point along the flow Jduration curve, the power is calculated for

the available flow. If the flow available is greater than the design

C-1
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flow, 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 efficiency is taken to be constant at e = 0.86.
The average annual energy is represented by the area under the power
curve. In plate C-1, these areas have been calculated for both the 8-
and 12-unit options. The average annual energy calculated for the 8-unit
option is 33,000 MWh, and that for the 12-unit option is 45,300 MWh. The

data for the flow duration curves is shown on plate C-2.

FIRM POWER EVALUATION

The Federal Energy Regulatory Commission requested the firm power
for the two critical periods of July-August and December-January. The
only problem with this request is the lack of definition of "firm". No
hydropower is 100% certain, because it relies on rainfall. Plants with
considerable storage can achieve quite high reliabilities, such as the
99.4% reported at Sault Ste,Marie. A run-of-river plant has relatively
lower reliability for firm power.

Plates C—3 and C-4 show the flow-duration curves for July-August
and December-January, respectively. Firm power for a given percent of
time, say 85%, is that power available at least 85% of the time. For
December-January, values were calculated for 85, 90, and 95% reliability.
For July-August, values were calculated for 80, 85, and 90%. These

values of firm power are shown on plate C-5.
AVERAGE WEEKLY GENERATION

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

its performance within the proposed power network is simulated by a

c-2
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computer program. In order to do this, the proposed generation schedule

is required on a weekly basis. One could average all the flows for each
week in the year for the period of record, giving expected weekly flows,
and thereby the amount of energy generated for each week. The method chosen
was to simulate weeks out of the monthly averages. Starting with January,
each monthly flow was proportioned out into weeks and the extra days which
begin the first (partial) week in the next month. The flows were chosen
to vary from week to week, but also so that the daily flows for the month
averaged to the monthly average. The flows and energy for both options
are shown on plate C-6.

As a check on validity, the annual totals were calculated. The
values check within 2% for the 8-unit option, and about 5% for the 12-unit
option. The reason for these differences is that variations which would
normally occur within a week are lost in the averaging process.

Values

were adjusted somewhat within months to try to account for this.
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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

management 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
n (z‘ and related management problems and opportunities and evaluate in a pre-

i 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

A 4
«

i corresponding effects of tradeoffs between the national economic development

and environmental quality objectives. Major study efforts will involve col-
] lection and evaluation of required data and formulation of an optimum scale
e
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Jevelopment,  Recommendations will be made in the report for authoeri-
zition of the plan selected. However, the authorizaticn bv Conaress,
advance planning, and funding bv Congress will be necessarv before anv of

tne measures recommended in the feasibility report could be developed.

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 p. lic 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 in-

terests are significant concerns and must be recognized and considered. In

- RS, et

LA

Aasnroses




r’ it

o

recent vears, this has bheen ampiitied by wenoro RS C o
ment, regional economic develonment, and s f 0 we! D=t T

L. T I S L WS G- NN "N W YN TP TR WP T S S A e S adegnedomend . A

policy of the Corps to cvordinate the hvdropow. r crearae 00t
differences wherever possible. To accommodate tiils i ifouue,

and coordination, the Corps will hold workshop mect ine pericdd

discuss study progress and elicit reaction to potential propesals,

PUBLIC MEETINGS

In addition to developing an effective public involvement provr o iy i
citizen and agency coordination and informal woerksheps, the Corps will ool
two official public meetings to afford all interests fuil opportunitv to ex-
press their views and furnish specific data on matters pertinent to the studv.
These meetings will be held after initial public contacts and preliminary
studies are undertaken through consultation with the agencies and the rublic.

The purpose of each meeting is described as fullows:

a. At the completion of the reconnaissance studv, whoen aiternative oio-
tions 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 disads witages
of the various alternatives tu the extent that <uch [atformation has heen

developed and to further develop public views and desires, particular! s as

thev relate to the various altematives,
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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 any 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 formu-
lation criteria and policies will be used to evaluate the development of
alternative plans incorporating both nonstructural(l) 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 planning
effort, coordination will be maintained with the public throughout all stages
of the study. Report preparation and development will be a specific responsi-
bility of this study element. Also, by using sound planning practices the

study schedule will be maintained.

(1) Nonstructural alternatives are not required for small-scale hydropower

projects of 25 MW or less.
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ECONOMIC ANALYSIS

The economic analysis deals primarily with development and 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:r benefits will
be supplied by the Federal Energy Regulatory Commission (see the section

entitled "Power Value Analysis" in this appendix).
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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 accomplished
using appropriate engineering standards, regulations and guidelines 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
.ﬂij for evaluation of power will essentially be an update and refinement of the
j' -.
tf:‘ technique used in the reconnaissance study.

o Related studies concerning the flow pattern changes resulting from hydro-
[

S power plant construction may be required. However, provision for a physical
t.. model study which would completely evaluate flow'changes is not included in
SN

Z-.- the work schedule and cost estimate section of this appendix. Such a study
;-: is considered unwarranted at this time.
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Foundation Studics
Foundation studies will consist of the necessarv ingtrgs ot oo
to supplement cxisting boring and topography information in aro o

considered improvements. Sufficient foundation investigiations wili
to determine the type and engineering characteristics of soils in anv
development area from field examinations of exposed cuts and channel Lot
and from research of existing available boring data. Additional soil horings

and subsequent tests will be completed as appropriate,

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

current design methods and criteria,

Embankments will be designed which are safe against overtopping during
occurrence of the design flood and stable and safe under extremes of oper-
ation. The embankments will be designed so as not to impose excessive
stresses on the foundation materials, have slopes that are stable under all
conditions of impoundment operations, and provide for control of secpage
through the embankment foundation and abutments as nccessarv., Final desiyns

will conform to current design criteria.
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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 supporting
systems which control and protect these major equipment items. Evaluation
of maintenance facilities such as a crane for lifting is also included under

mechanical and electrical features investigationms.

Because of plant size and likely marginal economic feasibility, stand-
ardized turbines and complete generating sets will be evaluated for appli-
cation. In addition, relaxing the need for some of the traditional control

and protection equipment will be assessed.

Civil Features

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

facilities.
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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
o penstocks, tunnels, canals, valves and gates, inlet and outlet works, and
tailraces. Powerhouse and appurtenant facilities include all structures
for powerhouse and equipment handling facilities, foundations for both the

powerhouse and switchyard, and fencing around the project area.

) rhe civil features of small hydropower additions differ from those of
major hydropower installations. Feasibility of the project may hinge upon
adequate yet irnovative 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 reduction in 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

Ao
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for advance engineering, design, and contingencies. The estimates of first
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costs will reflect prevailing price levels for similar work in the area and
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be based on recent price information. An estimate of annual costs including

appropriate allowances for operation, maintenance, and scheduled replacement

1
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of major project features will be prepared. These annual costs will be based

on the interest rate prevailing at the time of report completion.
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MARKETING ANALYSIS

The Department of Energv (DOE) is responsible for performing market
analysis 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 analysis

will be included 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 FFRC 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
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society's willingness to pay for the power sroduced.  Because willingness
to pay cannot be directlyv 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 alternative
and the production cost (energy value) which results from operation of

the alternative.

ENVIRONMENTAL

Environmental studies will be undertaken to identify the impacts of
alternatives and any selected plan on the natural and human environment,

The objectives of these studies are to:

a. Assemble information on environmental elements which may be affected
by hydropower alternatives and examine the interface between the social,

economic, and environmental attributes in any project area.

b. Provide an environmental "early warning system'" identifying the re-
sources and amen:ities, both natural and man-made, which are part of the
region's physical, biological, and cultural environments; are of local, state-
wide, national, or international significance; and should be preserved or

protected.
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c. Identify opportunities or possibilities for restoration and enhance-

ment of the environment.

d. Provide an environmental inventory including scientific names for
public information and participation discussions and coordination with other

government entities.

Specific environmental work items would be as follows:

1. An inpvestigation into Lake Onalaska flow patterns and an effort to
predict changes in flow patterns in the lake that would result from operation

of the alternagtive hydropower installations.

2. An effort to predict changes in sedimentation rate and distribution
in Lake Onalaska because of the operation of the alternative hydropower

installations.

3. An identification of measures that could improve the condition of
Lake Onalaska or other mitigation to benefit fish and wildlife in conjunction

with hydropower development at lock and dam 7.

4. A calculation of benefits resulting from measures that would be
taken to improve the condition of Lake Onalaska in conjunction with hydropower

development at lock and dam 7.

5. An effort to predict changes in tail water flow patterns resulting

from operation of the alternative hydropower installations.

6. An investigation into changes in available tail water fish habitat
resulting from construction and operation of the alternative hydropower

installations.
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7. An effort to predict entrainment and impingement mortality of fish

passing through the alternative hydropower installations.

8. A study to predict the impact of entrainment and impingement-~

caused mortality on fish populations.

9. A study to predict the effect of the alternative hydropower installa-
tions on fish movements and the impact of restrictions of fish movements on

the fish populations.

RECREATION

The recreation studies will investigate and document any recreation
demand that conld be satisfied by feasible recreation features incorporated
in all nonstructural and structural alternatives and the national economic
development, environmental quality, and recommended plans of improvement.
Recreation studies will include survey-scope designs and cost estimates of
proposed features. The location and extent of any lands required for recre-
ation measures will be established. Monetary benefits attributable to satis-
fying unmet recreation needs will be determined in accordance with accepted
guidelines. The need for and provision of project-related recreation measures
will be established in accordance with local and State recreation guidelines.
Project-related recreation features that might be considered include, but are
not limited to, camping and picnicking facilities, boat docks, swimming areas,
hiking and biking paths, scenic overlooks, and pedestrian bridges and other
accesses. Provisions for use of facilities by the elderly and handicapped
will be considered in the design of any recreation features. Appropriate
drawings, sketches, or illustrations showing any proposed recreation facili-

ties will be included in the feasibility report.
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SOCIAL

Studies will be made to evaluate the sccial effects of all possible
changes in any project on the residents of the area, esspecially effects of
construction on French Island. Special emphasis will be made to determine
these effects on those underprivileged, handicapped, aged, or minority
groups affected. An assessment of the social effect of possible nonstruec-
tural changes in any project will be made. Effects of power line siting will

be considered in social investigations,

INTRAOFFICE COORDINATION

The requirements of the planning process necessitate an interdisciplinary

planning approach to identify and define the planning objectives, develop

creative alternative
cluding the probable
plan implementation.

ploys a diversity of

plans, and analyze a broad range of complex issues, in-
economic, social, and environmental consequences of
This is best accomplished by a planning team which em-

prcfessional skills,

-

p‘_-.

fix‘

(e The interdisciplinary team approach works best when all participants

|

t. have equal opportunity to be involved. This requirement does not mean that

F_.

. all participants will be involved in each activity, task, or stage, only

P.

i that they will be involved when their skills could have a material effect

f-. on study progress and output.
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The role of the study manager is pivotal to the successful accomplish-
ment of interdisciplinary planning since the manager is responsible for
coordinating and synthesizing the efforts of all involved. A study team
concept described above with a study manager coordinating that team will

be instituted early in the feasibility study.

WORK SCHEDULE AND STUDY COST ESTIMATE

Milestone schedule

Milestone No. - Designation Completion

6 Submission of draft feasibility report Fall 1984
(including DEIS)

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 feasibility Winter 1984-
report and DEIS 1985

10 Submission of final feasibility report Spring 1985

and revised draft environmental impact
statement to Division

To accomplish the schedule, the Corps needs $10,000 in fiscal year
1981, $195,000 in fiscal year 1982, $170,000 in fiscal year 1984, and
$40,000 in fiscal year 1985. The study cost estimate (PB-6) shows the

breakdown of that funding.
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ENVIRONMENTAL SETTING

1.0 STUDY AREA

The study area is the geographic area that would be most directly

affected by construction of a hydropower installation at Lock and Dam 7.
The far-field effects of a hydropower ihstallation can be very distant

from the source. For example, the electricity produced is transmitted
great distances, and effects on a riverine fish population could be

noticed in other parts of the river system. For the purposes of this
Reconaissance Report, however, the study area includes Pools 7 and 8 of

the Upper Mississippi River, the shoreline areas of this reach of the
river, and the portion of western Wisconsin in La Crosse County, Wisconsin.

2.0 NATURAL RESOURCES

2.1 Terrestrial Resources of the Study Area

2.1.1 Physical Geography- The main geographical feature of the region is

the ﬁississippi River gorge or valley. Cut through the Prairie du Chien
group limestone and St. Peter sandstone of the unglaciated uplands of
western Wisconsin and southeastern Minnesota during glacial or preglacial
times, the valley is about 5 miles wide at Lock and Dam 7. Bluffs rise
about 360 feet above the level of the river on the Wisconsin side and
about 520 feet on the Minnesota side. The Mississippi Valley in the
study area near Lock and Dam 7 contains not only the river and its flood-
plain, but a prominent series of stream terraces, deposited and cut during
glacial times. 1In the vicinity of Lock and Dam 7, the river and its
floodplain occupy the western side of the bottomland. There is no

stream terrace on the Minnesota side, except in the valley mouth at

La Crescent, The complex of terraces in the Onalaska area to the east

of Lock and Dam 7 rises ina series of scarps to approximately 100 feet
above the floodplain and is breeched by the abandoned channel (now

inundated) of the Black River.
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2.1.2 Soils-The floodplain soils are alluvial materials deposited since
the glacial period. The soils are clay, silt, and loam, sometimes sandy
and often dark with organic matter, The subsoil is sand, which grades
to coafser 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, Soils of the uplands in the study area

i are complex, with sandy loams on the stream terraces and heavier

if loess-derived soils farther inland.

ﬁl 2.1.3 Climate-The climate of the study area is humid-continental, with
R. wide temperature extremes. The yearly average temperature is 46 degrees
a' and the average annual precipitation is about 29 inches.

2.1.4 Vegetation-Terrestrial vegetation of the study area consists of

two main types: the xeric and dry-mesic forests of the uplands and the

floodplain forests along the Mississippi River and Black River valleys.

The upland forests are predominantly oak, ranging from savannah on the dry o
side of hills to more mesic forests on the protected side, with gradual

transition stages in between. Some remnants of former prairie vegetation

exist on the river terraces, such as French Island and Brice Prairie.

Pool 7 has 21,049 acres of floodplain: 3,947 acres in woody vegetation,
primarily bottomland hardwoods with silver maple, cottonwood, and black

willow, and 860 acres in terrestrial herbaceous vegetation such as

:;j sedge meadows. The Pool 8 reach of the Mississippi River floodplain is
;! 39,274 acres, with 6,832 acres of woody vegetation and 3,100 acres of

terrestrial herbaceous vegetation. More detailed inventory and description

of vegetation of the Mississippi River bottomlands is presented in Minor,

Caron, and Meyer, 1977, and Curtis, 1956. i

2.1.5 Wildlife-Much of the floodplain area in Pools 7 and 8 is managed as

part of the Upper Mississippi River Wild Life and Fish Refuge. The extensive
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bottomlands provide much valuable wildiife habitat. Whitetail decr, fox

squirrel, gray squirrel, cottontail rabbit, and ruffed grouse arec
important terrestrial game species., Furhearers 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 7, especially Lake Onalaska, are noted as a feeding and resting
area for a variety of migratory waterfowl, including canvasback ducks.

2.2 Aquatic Resources of the Study Area

2.2.1 Waterbodies-The Mississippi River within the study area is
impounded at Lock and Dam 7 at Dresbach, Minnesota, and at Lock and Dam
8 at Genoa, Wisconsin, to form Pools 7 and 8 of the waterway system.
The Black River, originating in westcentral Wisconsin, flows into the
Mississippi in Pool 7 at the head of Lake Onalaska. Tank Creek and
Shingle Creek are also Wisconsin tributaries to Pool 7 that, along with

the Black River, form an extensive delta above Lake Onalaska.

Pool 7 is 11.8 miles long and has 9,129 acres of aquatic habitat. The main
channel of the river covers 2,195 acres; 922 acres are side channels;
1,150 acres are sloughs; 39 acres are ponds; and about 4,821 acres are
open water lake. About 6,414 acres have submergent or emergent aquatic
and marsh vegetation. Lake Onalaska covers about 5,400 acres in the

lower third of Pool 7. Water enters Lake Onalaska from the Black River
and from the Mississippi through a chain of islands separating the lake
from the main channel to the west. Water exits the lake over the Onalaska
Dam and Spillway, into the formerly abandoned Black River channel that

is now inundated by Lock and Dam 8, and to the main channel of the
Mississippi through channels between several islands immediately above
Lock and Dam 7 in proximity to the proposed hydropower site. The

lake contains several islands and extensive areas of submerged and

emergent aquatic vegetation., The average depth is about 5 feet.
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Pool 8 1s 23.3 miles long and has 14,963 acres of aquatic habitat. The main
channel covers 4,297 acres; 4,978 acres are side channels; 3,640 acres

are sloughs; 1,311 acres are lakes; 278 acres are ponds; and 430 acres

are tributary river. The Black River, the La Crosse River, and the

Root River are tributaries to the Mississippi River in Pool 8,

Hydrological characteristics of the Mississippi River at Lock and Dam 7
are discussed in the Hydrology and Power Potential section, above.

2.2.2 Water Quality-The Mississippi River in the vicinity of Lock and

Dam 7 is moderately hard, with total hardness rarely exceeding 175 mg/l Caco3.
The dissolved oxygen concentration is generally in excess of 60 percent
saturation. The river is well supplied with the plant nutrients nitrogen

and phosphorous, sufficient to sustain dense algal blooms during the

summer months. Water temperatures fluctuate annually from 0°c to about

30°, Turbidity varies seasonally with discharge and algal concentration
ranging from about 2 to 30 JIU., The water quality of the Black River

is similar to that of the Mississippi River, but has higher concentrations

of dissolved organic matter and a darker color.

Lake Onalaska, immediately upstream of the potential hydropower location

at Lock and Dam 7, has a high capacity to inflow ratio and a high

sediment trapping efficiency. Between 55 to 60 percent of the inflowing
suspended sediments and 100 percent of the bed load of inflowing water

are deposited in the lake. There has been an alarming loss of lake volume
in the last 40 years since closure of Lock and Dam 7, with up to 50 percent
loss of depth. The lake 18 progressing toward hyper-eutrophy and drastic
changes to the character of the lake are expected in the next 30 to 40

years (River Studies Center, University of Wisconsin-La Crosse’1977).
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2.2.3 Fisheries-The extensive water arca and diversity of rish habitat
in Pools 7 and 8 of the Mississippi River support an abundant and

diverse fishery. Seventy-four specices of tish have been reported tfronm
Pool 7 and 86 species of fish have been reported from Pool &. This reach
of the Mississippi River has provided sport and commercial fishing

throughout man's development of the region.

The sport fisherv harvest has been relativelvy constant in magnitude,
and the diversitv of sport fish species ensures some stability to sport
fishing in the arva. Angler harvest for the period 1972-1973 was
estimated to be 166,949 pounds of fish from Pool 7 or 10.74 pounds

per acre. Bluegill, crappie, white bass, sauger, walleve, channel
catfish, and freshwater drum are the most commoniv caught fish
(rasmussen, 1979). Because of their proximitv to the La Crosse métro-
politan area, Pools 7 and 8 receive some of the highest sport fishing
pressure on the Upper Mississippi River. TIce fishing is popular,
especially on Lake Onalaska. Taiiwater fishing below Lock and Dam 7

is also popular, especiallyv during the spring.

The commercial fishery in Pools 7 and 8 is of economic signiticance, The
average annual total catch between 1953 and 1957 was about 400,000 pounds
for Pool 7 and 790,000 pounds for Pool 8. Carp, buffalo, .atfish, and
freshwater drum are the commonly harvested fish,

2.2.4 Wetlands-The abundance and diversity of fish and wildlife in the
study area are supported by a complex riverine wetland system. A varicty
of wetland habitat occurs in the Mississippl River floodplain. Vegetation
ranging from submerged aquatic plants to bottomland hardwood f{orests

provide scenic diversity and valuable habitat,
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2.3 Significant Natural Resources of the Study Area

The following resources of the study area are resources that are considered
outstanding, critical, unique, and deserving of protection.

2.3.1 Refuge and Natural Areas-The Upper Mississippi River Wild Life and Fish

Refuge, administered by the U.S. Fish and Wildlife Service, covers much
of the Mississippl River floodplain in the study area. The State of
Wisconsin administers the Midway Prairie Scientific Area bordering Lake
Onalaska north of La Crosse, natural areas at Tank Creek, and a turtle
nesting area at river mile 711, The State is considering several other
areas for designation as natural or scientific areas within Pools 7 and 8,

especially at the head of Lake Onalaska and the Black River delta.

The State of Minnesota has no designated natural or scientific areas within
the study area, but does maintain a computerized inventory of significant
natural resource locations within the State in conjunction with the Natural
Heritage Program.

2.3.2 Fishery-The fishery, especially of Lake Onalaska, as described in

Section 2,2.3 above, is a significant resource of the study area.

2.3.3 Lake Onalaska-Lake Onalaska, as described in Sections 2.2.1 and 2.2.2,

besides providing outstanding fishing plus feeding and resting habitat for
migratory waterfowl, is considered a critical resource because of its
changing physical condition,

2.3.4 Migratory Waterfowl-The Mississippl River valley in the study area

is noted for its migratory waterfowl, including the troubled canvasback duck.
A heron and egret rookery exists at the delta of the Root River on Pool 8.
The abundance and diversity of these waterfowl in the study area, the
precarious status of some of the waterfowl species, and the popularity of

waterfowl hunting and observation make this resource significant in the

study area.
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2.3.5 Threatened and Endangered Species-Several federally-listed endangered

or threatened species have been observed in the studv area. The

bald eagle, a threatened species, winters in and migrates through the
Mississippi valley, concentrating below dams or near the mouths of tribu-
taries. The Higgins' eve pearly mussel, an endangered species, has been
reported in both Pool 7 and Pool 8. The endangered peregrine falcon

used to frequent the area.

2.3.6 Wetlands-Wetland areas are now recognized as valuable and are
protected by Federal law, Executive Order, and various State and local
regulations, The extensive riverine wetlands of the study area are a
significant resource.

3.0 SOCIAL SETTING

Lock and Dam No., 7 is located within the La Crosse, Wisconsin, Standard
Metropolitan Statistical Area (SMSA). The population of the La Crosse

SMSA was 85,855 in 1975 (a 5.7 percent increase from 1970). Although

the city of La Crosse has experienced a decline in population over that
period, surrounding communities such as Campbell and Onalaska have increased
in population., La Crosse SMSA per capita income in 1974 was $4165, compared
$4,466 for the State of Wisconsin. Major industrial employers are retail
trade, services, and manufacturing.,

4,0 RECREATION RESOURCES OF THE STUDY AREA

Pool 7 is the sixth largest of the 13 pools in the St., Paul District in

with

terms of water acreage. The citv of La Crosse, located immediately downstream

of the dam structure, is the largest city in the District located on the
river south of the Twin Cities. The pool area receives a great deal of
public use pressure from the residents of La Crosse and is rated as the

third most used pool segment in the District.

Most points along the outer limits on each side of Pool 7 are accessible
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by highway, with the city of La Crosse being the focal point for highwavs
serving both Wisconsin and Minnesqta. The new Interstate Highway 90,
which crosses the river just downstream of Lock and Dam 7, provides a

rapid and unrestricted means of reaching the lower end of the pool from the

Minnesota zone of population influence.

Two major parks are adjacent to Pool 7, both State parks: O.L. Kipp Park
in Minnesota and Louis Nelson Park in Wisconsin. The Lake Onalaska area
provides an excellent wildlife and fishing area and attracts large numbers
of duck hunters and year-round fishermen. Opening day duck harvest in this
area is approximately 3000 to 4000, all species combined, with an average
seasonal harvest of approximately 10,000 to 15,000. Creel surveys taken in
1972-1973 indicated that during that time period approximately 60,000
fishermen fished an estimated 218,500 hours and had an average catch of

1.5 fish per hour. Overall activity occasions for the pool are expected AN
to increase from an estimated 670,000 in 1980 to 970,000 in 2025. Pool 7
ranks second highest in terms of needs for recreation resource facility

development for all river pools within the District.

Pool 8 1is the third largest pool in the District. Goose Island, located
midway between the dams, is one of the most heavily used recreation sites in
the northern portion of the river. The highway transportation system is
similar to that of Pool 7, providing access to areas around the pool

with LaCrosse serving as a focal point., But railroad lines along both

sides of the pool, as in Pool 7, in many areas limit car access to the pool.

Major resource areas include Reno Bottoms, a major wildlife refuge, Crosby
Slough, and the Target Lake Area. The main channel north of Genoa adjacent R

to Brownsville and north of La Crosse is heavily used for powerboating

and water-skiing.
E-8
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Again, similar to Pool 7, the majority of recreationists appear to reside

in the La Crosse area and, according to recent surveys, have indicated a
higher perception of resource crowding than indicated by users in adjacent
pools., Activity occasions throughout the pool are projected to increase
from 955,000 in 1980 to 1,300,000 in 2025. Estimated resource deficicencies
in the pool have been indicated for boat-launching lanes, linear trails, and
small-game hunting areas.

5.0 CULTURAL RESOURCES OF THE PROJECT AREA

The Mississippi River valley has been intensively occupied during prehistoric
and historic times. Indian villages were located all along the valley floor,
and burial mounds were built along the bluff tops. The valley has also been
occupied historically by European peoples. In La Crosse county,

a number of sites are recorded representing predominately Woodland, Oneota,

and Mississippian components.

One Woodland and/or Upper Mississippian camp or village is located in the
northeast corner of Section 13, T16N, R6W. This site would not be adversely

affected by the proposed project.

Within the proposed project area, no known prehistoric and/or historic sites
are recorded. As of 12 November 1980, no sites currently listed on or eligible
for the National Register of Historic Places are located within the

project area.
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ENVIRONMENTAL IMPACTS OF THE SELECTED ALTERNATIVES

The following discussion on the impacts of construction and operation
of a hydropower facility at Lock and Dam 7 is only general. It describes
the potential impacts that are reasonablv foreseeable at the present. A

detailed analysis of the potential impacts has not been made.

1.0 IMPACTS OF SELECTED ALTERNATIVES ON NATURAL RESOURCES

Impacts of the No Action Alternative

- 1.1
The no action alternative would have no impact on the existing natural
resources of the study area and would maintain existing conditions.

1.2 Impacts of the 8-Energy Unit and 12-Energy Unit Alternatives

= 1.2.1 Differences in Potential Impacts between the Two Alternatives-—

There would be few differences in the kind of impacts resulting from

the construction and operation of the 8- and the 12-energy unit ‘E:*
alternatives, The differences between potential impacts of the two
alternatives would relate mainly to magnitude. Such dif-

ferences are discussed below in the context of their expected occurrence.

1.2.2 Construction Impacts of the Selected Alternatives

1.2.2.1 Construction Impacts on Terrestrial Resources-Terrestrial impacts

of hydropower development
construction of an access
a cofferdam, construction

a powerline corridor, and

The existing dike between
for an access road to the

A short loop to the south

necessary for the access road at the spillway.

at Lock and Dam 7 would result primarily from
road, a construction storage yard, approaches for
site preparation, excavation of a discharge channel,

disposal of excavated and dredged materials.

French Island and Lock and Dam 7 would be used
construction site at the east end of the dam.
of the dike and a low-water bridge would be

Construction of approaches

and the low water bridge would disturb about 2 acres of floodplain forest.,
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Detailed site plans have not been developed; excavated material lay-down
areas and dredged material disposal sites have not been identified.
Construction activity near the east end of the dam (exclusive of on-land
disposal area for dredged material) would result in the clearing of an
estimated 5 acres of floodplain forest. The 12-energy unit alternative,
because of its larger size, would require the excavation and dredging

of more material and would disturb a somewhat larger area of floodplain

than would construction of the 8-energy unit alternative.

Transmission of electrical power from a hydropower plant at Lock and

Dam 7 would require a powerline right-of-way and transmission lines.
Alternative routes for a powerline corridor have not been identified.

The most direct route would extend east across the floodplain to tie

into existing lines on French Island. Some clearing of trees and distur-
bance of soil would occur, The wires could interfere with the flight of
birds, especially migratory waterfowl., Location of a transmission line
corridor would require careful study to minimize impacts upon the flood-

plain wetlands and upon migratory waterfowl.

Construction activity, noise, and dust would disturb wildlife in the
immediate vicinity of the access (dike) road and the construction site.

1.2.2.2 Impacts of Construction on Aquatic Resources~Material would be

removed from the riverbed, riverbank, and the existing storage yard area
at the east end of the dam to provide a curving approach and discharge
channel for the hydropower units. Two temporary cofferdams would be
constructed, one on the upstream side of the dam and one on the downstream
side, to allow dry excavation and working conditions inside the cofferdams.
A permanent closing dike would be constructed, extending from the existing

dike to the first island separating Lake Onalaska from the Mississippi River.

This dike would prevent scouring of the existing dike and would prevent, to
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sore degree, increased currents in the southwest west portion of Lake Onalaska.
Material would be placed in a wetland area for the spillway stream crossing

tor the access road. Rock riprap would be placed on all newly exposed

riverbanks or the banks would be otherwisc protected from erosion.

The amounts of materials that would be excavated, dredged, or filled have
not yet been determined, and material disposal areas have not been

designated. The 12-energy unit alternative would require the excavation
and dredging of a larger amount of material for the intake channel, dis-

‘harge ~hannel, and powerhouse than would the 8-energy unit alternative.

Impacts to aquatic resources that would be associated with earthwork and
dredging include burial or excavation of bottom substrate and increases
in suspended solids concentration and turbidity in the water column. An
estimated maximum of 5 acres of bottom substrate would be permanently tﬂ
aitered., Benthic life in this area would be destroyed, and would not
recolonize with the same abundance or community composition because of the
substrate character and increased current velocity. Some tailwater fish
spawning and foraging habitat would be lost during construction. Place-
ment of additional rock riprap would increase hard substrate available

for colonization by macroinvertebrates. Increases in turbidity and
suspended solids concentration in the water column would be temporary

and fairly localized. A more thorough analysis of the impacts associated
with dredging and deposition of material into open water or wetlands for

the hydropower project would be made in a 404(b) evaluation.

River flow and Lake Onalaska flow patterns would be altered by the upstream
cof ferdam during construction. Tailwater flow patterns below the dam ‘"j

would be altered by the downstream cofferdam. The overall effect of
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construction on river flow patterns would be a slight shift of river flow

to the west, The ecasternmost two or three tainter gate bavs would not be
functional during construction. Outflew from Lake Onalaska would be
restricted near the existing dike. Outfiow would increase in the several
more northerly channels between the chain of islands that separates the
lake from the river.

1.2.3 Impacts Associated with Operation of the Selected Hydropower
Alternatives at Lock and Dam 7

1.2.3.1 Operations Impacts on Terrestrial Resources-Either selected

hydropower alternative would be operated as a run-of-the-river installation.
No alteration of water levels on Pools 7 and 8 would be expected. No
shoreline erosion or destruction of shoreline vegetation would be expected
from hydropower operation at Lock and Dam 7., Riverbanks that would be
subjected to increased current velocities in the vicinity of the hydropower

installation would be riprapped.

Increaseu human activity along the access road dike that forms much of
the southern boundary of Lake Onalaska could disturb migratory waterfowl
on the lake and other wildlife in the adjacent floodplain. The spillway
stream crossing would allow increased access to the river and adjacent

floodplain from the French Island side.

Some noise would be generated at the powerhouse.

Transmission wires could interfere with the flight of migratory birds.

Much of the land area disturbed in construction would be replanted and

allowed to return to floodplain forest,

e A‘A_L:_;J



1.2.3.2 Operations Impacts on Aquatic Resources-Because no water level

fluctuations would be induced by hydropower operations, distant effects on

littoral areas of Pools 7 and 8 are not expected.

Changes in water flow patterns both above and below Lock and Dam 7 are

expected. Both the 8-energy unit and the 12-energy unit alternatives would

divert a substantial portion of the Mississippi River flow through the
f;- turbines. This fraction would vary seasonally with river discharge and
ml the head differential at the dam. Essentially all the river flow would
éi: pass through the turbines at certain times of the year (winter). The
12-unit alternative would divert a larger portion of the river flow than

E! the 8-unit alternative.

These changes in flow patterns could alter flow patterns in Lake Onalaska.

Given the lake's critical sedimentation problem linked with its hydraulic
retention time, the effects of water flow patterns induced by hydropower

installation deserve further study. Tailwater flow below Lock and Dam 7

would be altered considerably, with much of the flow through the dam

passing through the turbines. Changes in flow patterns, current velocities,
3: and bottom contour, along with an increased amount of rock riprap in the

Eé vicinity of the discharge channel, would alter the character of the tailwater

tish habitat below Lock and Dam 7. Operation of the hydropower

toare b

e di §

installation would increases current velocities on the east side of the

T v 4§ ¥

tailwater area and generally decrease velocitities below the dam to the west.
The e¢xtent to which these changes would affect fish populations using

i the tailwater area at Lock and Dam 7 is not known. Operation of the

ti [2-unit alternative would have a greater impact on flow patterns than

VT

L

would the 8-unit alternative.
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Operation of the hydropower installation is not expected to significantly

affect water quality. No gas supersaturation problems are expected.  The
reduction in turbulence caused by diverting water from the dam pates
through the turbines could reduce the potential for aeration of water at
the dam,

With the good dissolved oxygen conditions in the Pool 7 reach

in the river, this reduction is not expected to be a significant impact.

Entrainment and impingement of adult fish, eggs, and larvae induced by

the hydropower units are not expected to significantly affect fish populations.

The size of the tube type turbines and the relatively slow speed of the
runners should allow survival of most fish, eggs, and larvae passing
through the units, The magnitude of increased fish mortality ar Lock and
Dam 7 that would be caused by fish passage through the hydropower units
over existing fish mortality sustained by passage through the dam gates
is not known., There would be no intake bays or physical barriers to
lateral escape by fish at the intakes of the hydropower units, except
for some widely-spaced trash racks. Approach velocities of water to the

turbine intakes, which would have a large influence on the amount of

entrainment of adult fish, have not been determined.

The closure of dam gates to divert water through the powerplant would
restrict movements of fish through Lock and Dam 7. It is known that
fish movements up and down the river do occur with some species, such

as saugers and white bass, but the degree to which fish movements would
be restricted by hydropower development at Lock and Dam 7 and the impact
restricted movements are not known at this time.

of these

The intake and discharge channels could require occasional dredging to
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maintain adequate depth and configuration. The impacts of this maintenance

dredging on the aquatic system are not expected to be great. Dredged material
disposal areas for this potentially necessary maintenance work have not
been identified.

2.0 SOCIAL IMPACTS OF HYDROPOWER DEVELOPMENT AT LOCK AND DAM 7

The most significant social impacts associated with the installation of
hydropower units at Lock and Dam 7 would restult from construction activities
and the addition of transmissidén lines and corridors required to distri-

bute generated power. In addition, social impacts would result from disposal
of dredged and excavated material, employment opportunities, distribution

of project costs and benefits, and conflicting resource use.

The social impacts of construction would be most severe in residential

areas of the town of Campbell. Residents of Campbell would be temporarily
inconvenienced by the hauling of construction materials, equipment, and
byproducts and by workers commuting to and from the work site through
residential areas. Impacts associated with these activities include increased
noise and air poliution levels, road damage and repair costs, disruption

of daily neighborhood activities, and a threat to the health and safety

of neighborhood children caused by additional constuction-related

traffic.

Transmission lines and corridors would be necessary for transporting power
generated by the facility at Lock and Dam 7. The social consequences
associated with placement of transmission lines and corridors would be
significant and must be closely studied.so that adverse social ipacts can
be minimized and appropriately mitigated. Such an action may have social
impacts because of relocation of private residences and/or commercial

businesses, disruption to community cohesion, loss of property,
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decrease in property values, inequitable distributuion of project cost

and benefits, and/or controversy.

Social impacts would also be likely to occur from disposal of excavated
and dredged material. The degree and direction of these impacts depend
on the means of disposal and the disposal site(s) selected. Similarly,
the extenet and significance of the project's employment and economic
benefits depend on other factors such as project size, size and location
of the construction firm awarded the contract, and project operation

and maintenance needs.

Thus, further studies are required to determine

the impacts described above.

An inequitable distributién of project costs and benefits may occur if
areas inconvenienced or disturbed by construction activities, transmission
lines and corridors, or other project-related activities do not receive
benefits (additional power, lower electricity costs). If persons paying
the costs perceive this inequitable distribution as unfair and
avoidable, controversy is likely.

Controversy may also arise if hydroposrer operations prove incompatible
with present resource uses such as managemnt of fish and wildlife refuge

lands or recreation.

3.0 IMPACTS OF HYDROPOWER DEVELOPMENT AT LOCK AND DAM 7 ON RECREATION

The most significant impacts on recreation users and resources to be

generated by the project are assumed to be directly related to the discharge
of the turbines. The potential impacts on fisheries have been discussed
above, The altered tailwater flow patterns could create boat safety

problems which must be addressed in future studies. It is uncertain at

this time what the impacts will be on fisherman user patterns at the dam.
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- only standing structure in the immediate project area is Lock and Dam 7.
-

E

E> Project coordination has been initiated with the Wisconsin State

|

isi Archeologist, the State Historic Preservation Officer, and the Heritage
r.

;;f Conservation and Recreation Service.
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The road access across the dike is used by fishermen to gain access to
the spillway area. This access would not be available to them during

construction, and a short-term decrease in fishery use is expected.

Most adverse impacts of the project, assuming a run-of-the-river
operation, should be minor and short term. Improvements to current
recreation use at the site might result if planned for during project
construction. These actiond might include fish habitat improvements
in the discharge area and improvements to bank fishing access for the

spillway site.

There has been some initial discussion regarding a possible

visitor interpretation center to be located adjacent to Lock and Dam 7.
If such a facility is identified and included in the Corps update to its
recreation master plan, supporting facilities which could be implemented
as a result of this study should be included.

4.0 IMPACTS OF HYDROPOWER DEVELOPMENT AT LOCK AND DAM 7 ON CULTURAL RESOIURCES

Essentially the entire proposed construction area for the installation
was previously disturbed-by the construction of Lock and Dam 7. The potential
for intact prehistoric and/or historic archeological sites to still exist

is low. Bridge construction at the spillway would be in a

previously undisturbed area; however, it is a low floodplain forest area.

The potential for cultural materials to be located in this area is low. The

|
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5.0 OUTSTANDING ENVIRONMENTAL ISSUES ASSOCIATED WITH HYDROPOWER
DEVELOPMENT AT LOCK AND DAM 7

The foliowing is a list of environmental issues that ahve been identified
as deserving special attention in fututre planning efforts for hyvdro-

power development at Lock aud Dam 7. Some of these issues were identified
as important by the Fish and Wildlife Service in initial coordination

(see letter in Appendix B). Further detailed studies are neccessary to
quantify existing resources that might be affected, to better predict

the tvpe and magnitude of potential impacts, and to develop appropriate

pians for mitigating or minimizing adverse impacts.

1. Impacts of construction on wetlands.

2. Effects of hvdropower dperation on Lake Onalaska flow patterns
and the associated impact on sedimentation rates and the aquatic biota.

. 3. Effects of altered tailwater flow patterns and fish habitat on
fish population and fish utilization of Lock and Dam 7 tailwater area.

+. The potential for entrainment and impingement of adult fish, eggs,
larvae, and voung in the turbines and the impact of the increased
mortality on fish populations.

5. The impacts of transmission lines on migratory waterfowl.

6. The impacts of construction on endangered species, especiallvy
the Higgins' eve pearly mussel and bald eagle.

7. The effects of a hydropower installation on tihe Lock and Dam 7
tailwater sport fishery and associated recreation.

8. The effect of construction on social conditions on French
Island.

9. The effects of construction on anv currentlv unknown cultural
rescurce in the project area.
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