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TWIN VALLEY LAKE
FINAL ENVIRONMENTAL IMPACT STATEMENT
MAY 1976 ADDENDUM

INTRODUCTION

This final environmental impact statement (FEIS) on the proposed Twin
Valley Lake project was essentially complete in February 1975, At that
time, however, several unresolved issues existed between the Corps of
Engineers and the U.S. Fish and Wildlife Service (FWS), the U.S.
Environmental Protection Agency (EPA), the Minnesota Department of
Natural Resources (DNR) and the Minnesota Pollution Control Agency
(MPCA). Further processing of this FEIS was, therefore, deferred and
additional coordination undertaken to attempt to achieve agreement
between the Corps and these agencies regarding further study of the
proposed project.

This addendum is intended to inform the reader of the issues involved,
coordination which has occurred, and agreements which have been reached
during the period February 1975 to May 1976. 1In addition, a schedule
of the continued study on the proposed project has been included. The
text of the EIS has not been changed; all new information is contained
in this addendum.

ISSUES
FISH AND WILDLIFE MITIGATION AND/OR ENHANCEMENT

The letter of comment on the draft EIS received from the U.S. Department
of the Interior, dated 27 January 1975 (pages 146-155, FEIS), reaffirmed
the position taken by the FWS and stated opposition to the Twin Valley
Lake project with a recommendation that alternatives to the proposed
project be studied. This opposition occurred due to the lack of adequate
compensation for the fish and wildlife losses which would occur with
implementation of the proposed project. The DNR indicated in their
letter of comment (pages 161-164, FEIS) that adverse environmental impacts
would occur with the implementation of the proposed project, and they
made several recommendations for compensation measures to be incorporated
in the project to mitigate the fish and wildlife losses.

WATER QUALITY
The EPA stated in their letter of comment, dated 27 February 1975 (pages




137-142, FEIS), that they had environmental reservations regarding the
project and that information provided in the draft EIS was not suffici-
ent to fully assess the environmental impacts of the project. Their
primary concerns related to the proposed project's effects on water
quality, natural land resources and wetlands. The EPA recommended that
the Corps study other alternatives to the proposed project. Meetings
held with MPCA indicated that their concerns over the proposed project
centered on the project's effects on water quality and recreation. A
Tetter stating their concerns was received after preparation of the FEIS
and is appended to this addendum (see exhibit A-1).

SUMMARY OF ISSUES

Both the FWS and the EPA recommended that the Corps investigate other
alternatives to the proposed Twin Valley Lake project. However, the
Corps stated that all practical and implementable nonstructural and
structural alternatives for flood damage reduction were considered in
the Phase I studies and that Twin Valley Lake was found to be the only
alternative which was economically feasible.

COORDINATION EFFORTS (February 1975-May 1976)

As indicated in Section 9 of the FEIS, coordination with known inter-
ested parties was attempted during the Phase I GDM and EIS studies.
This effort has continued in recent months in the case of the major
issues outlined above. A summary of the results of the coordination
efforts by major issue follows:

FISH AND WILDLIFE

In a letter dated 26 February 1976 the FWS modified their earlier posi-
tion and indicated they would work with the DNR and Corps to determine
needed mitigation measures. Also, since the final EIS was prepared,
meetings have been held between the Corps, FWS and DNR., As a

result of this coordination, agreement on further study needs has been
reached with these agencies. Pertinent letters are appended to this
addendum (see exhibits A-2, A-3, A-4 and A-5). A summary of the proposed
plan of action follows.

Discussion centered on fish and wildlife issues of a project formulation
scope. The conclusion reached was that a study defining a conceptual
mitigation, compensation and/or enhancement plan ("mitigation plan")
would be conducted according to the schedule in exhibit A-6. Initially,
certain ecological baseline data will be obtained, including:

1. Summary and analysis of pertinent fish and wildlife data in
agency files.
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2, Aquatic field sampling, which is aimed at characterizing
selected reaches of stream as to the probable value to the
fishery. Studies will be based essentially on statistically
designed sampling of one, or possibly several, fish .pecies,
with extrapolations made for other species, other reaches of
stream, other seasons and periods significant to stream biota,
and other years.

3. Terrestrial studies will mainly involve habitat typing and
land use information from aerial imagery, with ground truthing.

After the usual ecologic numerical analysis and interpretation, the data
will be subjected to a hurried analysis following the Ecological Planning
and Evaluation Procedures. After "mitigation" requirements are thus
estimated, the planning team (Corps, FWS, DNR) will decide upon the
appropriate contingency factor to account for the lack of definition

in ultimate construction plans, unrefined remote imagery usage, defic-
iencies in field data, lack of certain basic knowledge on probable

water quality conditions in the reservoir and downstream of the dam,
uncertainty as to the reservoir regulation plan, and a factor of safety.
The team will then use professional judgments to arrive at a tentative,
justifiable "mitigation plan" which seeks to replace losses in kind, or
which arrives at an acceptable substitute. A report will be drafted
which outlines the conceptual "mitigation" plan along with estimated

cost allocation and cost sharing and supporting data in the form of basic
resource replacement needs plus information on key environmental concerns,
such as wildlife wintering areas. Enhancements will also be identified.
If additional lands need to be purchases specifically for fish and
wildlife mitigation, compensation and/or enhancement, a letter report
supporting the need for these lands will be drafted for presentation to
Congress for authorization. The study is scheduled for initiation in
April 1976 and completion in October 1976,

WATER QUALITY

There was reason to believe as early as 1972 that the reservoir would be
eutrophic. This judgment was strengthened during Phase I GDM studies
using limited available water quality data and models developed for
natural lakes. Reviewers of the draft Phase I reports, expecially the
EPA and MPCA, expressed concern about projected water quality. As a
result, additional coordination was exacted with those agencies (see
exhibits A-8 and A-9), and the schedule for preparation of a Water
Quality Design Memorandum (exhibit A-7) was proposed to them. The EPA
and MPCA were initially unfamiliar with Corps reservoir water quality
models, but they agreed that the study should be conducted. They made
several recommendations which should strengthen the study, and they
offered assistance through review in the scheduled preparation of a
Water Quality Design Memorandum by December 1977. The scheduled studies
will provide estimators to aid in determining whether the proposed
project will meet water quality standards, and if not, whether standards




E can be met by design and operational modifications. The study and
,

corresponding coordination should also result in better understanding
and concurrence as to the applicable constraints, e.g., what water
quality standards will be applied to what aspect or reach of the
project. The water quality studies will be continued after Water Qua-
1ity Design Memorandum preparation and will involve interpretation in
biological terms which will be used to adjust the recreational plans
and "mitigation plan" to be set forth in the Recreation Master Plan
and Fish and Wildlife Facilities Design Memorandum, respectively.

OTHER ACTIVITIES

Results of the fish and wildlife and water quality studies will be
coordinated with other known local, State and Federal interests. If
minimum standards are met, enhancements will be scaled at various levels

in order to achieve the optimal trade off possible under current guidelines
between economic, social and environmental factors.

A letter report setting forth estimated land acquisition requirements
for fish and wildlife mitigation, compensation and enhancement is
scheduled for submission to higher Corps offices in December 1976.

|
. L Revisions or supplements to the EIS will be scheduled as changes to the
;ﬁ i project, or knowledge as to its effects, require.
: 1

A revised project schedule has been developed to incorporate the studies
covered in this addendum, to adjust other activities, and to start con-
struction while the project is still economically feasible under current
guidelines (exhibit A-10). Construction is currently scheduled to start
in 1979,

.
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EXHIBIT A-1

Minnesota Pollution Control Agency

June 27, 1975

Colonel Max Noah

District Engineer

U. S. Army Corps of Engineers
1134 U. S. Post Office & Customs
St. Paul, Minnesota 55101

Re: Draft EIS
Twin Valley Lake Project
MPCA 408

Dear Colonel Noah:

We have reviewed the draft environmental impact statement
for the Twin Valley Lake Project and have the following comments
to make:

1) Preliminary calculations of phosphorus loading
to the reservoir based on average yearly flow, the
proposed volume, and an arbitrary total phosphorus
concentration of 0.1 mg/l, show that the loading will
be 61 lbs/acre or 6.8 g/Mé. Based on Vollenweider's
input/output models, as shown in the EPA's National
Eutrophication Survey, working paper No. 23, the lake
will be eutrophic.

2) It is understood that the Corps of Engineers
presently has a water quality monitoring program in
progress, and that the results of this program will
allow more accurate prediction of water quality and
recreation potential for the reservoir.

3) The benefit cost ratio for the proposed
alternative includes increased recreation benefits
at Twin Valley Lake. These benefits are substantially
dependent on water quality, and may or may not be
realized.

4) Paragraph 4183 discusses usage of the Wild
Rice River by canoeists. The adverse effect of the
reservoir on canoeists cannot be over-emphasized.

6

1935 West County Road B2, Roseville, Minnesota 55113
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EXHIBIT A-1

E Colonel Max Noah
£ Page Two
% June 27, 1975

Fast-water/white-water canoeing is becoming an

] increasingly important recreational activity in

3 Minnesota. Although the Wild Rive River is not a
designated canoeing river, this resource still
exists. Canoeing opportunities on the proposed
reservoir is essentially no substitute for river

i canoeing. The potential canoeing recreation on the
g river should be more closely examined, and its loss
9 should be subtracted from the recreation benefits

of the proposed reservoir.

5) Further consideration should be given to
alternatives which are less cost effective, but
will have less effect on the environment.

Yours very truly,

e’ (-/// / -,
> SO 7 A

“HYLE H. SMITH

Chief Engineer
612/296-7306
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EXH -
United States Department of the lnterioliéIT 2

FISH AND WILDLIFE SERVICE IN BEPLY atrea TO:

Federal Building, Fort Snelling LWR
Twin Cities, Minnesota 55111

FEB 25 197¢

Colonel Farrest T. Gay

District Engineer

U.S. Army Engineer District
St. Paul

1135 U.S. Post Office and Custom
House

St. Paul, Minnesota 55101

Dear Colonel Gay:

This is in response to your February 17 letter concerning the “plan
of action" for attaining adequate fish and wildlife mitigation for
the proposed Twin Valley Lake project, Minnesota.

The U.S. Fish and Wildlife Service position is that we will conduct a
study in coordination with the Minnesota Department of Natural Resources
and the St. Paul District Corps of Engineers to determine mitigation
measures necessary as a result of the construction of the proposed

Twin Valley Lake.

This study would begin in late May 1976 and be concluded with a report
of recommendations by October 1976.

The U.S. Fish and Wildlife Service will need $6500 in additional transfer
funds from the Corps of Engineers to participate in the study.

The U.S. Fish and Wildlife Service Ecological Planning and Evaluation
Procedures will be used to determine the necessary mitigation.

We understand that the cost of mitigation measures will be included in
the total project costs, that the benefit to cost ratio will reflect
the cost of necessary mitigation, and that this aspect of the proposai
will become an integral part of the development and completion of tiis
flood control project.

It 1s further understood that Congressman Bergland, Senator Humphrey,
and Senator Mondale will support adequate appropriations from Congress
to implement the necessary mitigation measures in the reauthorization
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EXHIBIT A-~2

2

of the project. A copy of Senator Mondale's letter is attached for
your information. g

Sincerely yours,
Regional Director
Attachment

cc: Minnesota Department of Natural Resources
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February 6, 1976

] Mr. Jack Pemphill
Regional Director
J.S. Fish & Wildlife Secrvice
) Rocm 6307 - Fort Snelling
9 Federal Building
: Twin Cities, Minnesota 55111

A NDear Jack:

I understand my staff assistant, Mike Sullivan, has hecen
working with you, Commissioner Bob Herbst and Colonel Ted Gay
on the Twin Valley Dam project. As you know, I have had a long

- term intercest in this flood control project. The floods and

b millions of cdollars of damage to agricultural and highway pro-

5 - perties throughout the Red River vValley this last summer only
heightenad iy interest and reinforced my helief that something
must be done to control and direct the flow of water in the
Twin Valley areca.

I have hcen keenly aware of the many environmental con-
cerns you and the Department of Natural Resources have shared
on this project. I also share those interests and want to com-
mend you and the DNR for your very thorough review on theee
matters. Mike informs me that you assured him in a phone con—
versation earlier this week that, with adequate compensation

, measures, you found the present Dam proposal acceptable and you
; were in a position to begin working with the DNR to select
. suitable sites for this compensation. \

I am delighted by this progress and shared this informa-
tion and your other concerns with Colonel Gay. He assured me.
that the cost estimates for these compensation proverties would
be included in the total projecct costs, that the hcnefit to
cost ratio will reflect the Yurchase and any necessary enhance-
ment of these properties and that this aspect of the proposal
will become an integral part of the development and completion
of this flocd control project.

I know there are times when the Corps submits project and
budget rcquests that become derailed at the White Iouse or in
the Congress. I have discussed this with Congressman Bergland —

11 :
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EXHIBIT A-3

Pagae -2-
Mr. Jack Hermphill
February 6, 1976

and Senator Humphrey and we want to veassure you that we will
do everything we can to see that adequate anpropriations will
be approved by the Congress to couplate the entire flood con-
trol and environmental protection vhases of this project as
agreced to by vou, the Department of Natural Resources and the
Army Corps of Fngineers.

Again, thank you for your special cooperation on this pro-
ject and I want you to know that I have a continuing interest
and am available to do whatever I can to see this project
through to its carliest possible completion. .

With warmest personal regards.

Sincerely

A

laltcr T h?ijlle

cc: Commissioner RBob Herbst
Colonel Ted Gay“
Senator Iubert !Munphrey
Congressman Bob Dergland
Don Ogaard

12
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£ EXMIBIT A-4

4 United States Department of the Interior

3 FISH AND WILDLIFE SERVICE 1 nErLY neren To:

Federal Building, Fort Snelling (LWR) |

Twin Citics, Minnesota 5511}

‘MAR 26 1976
Colonel Forrest T. Gay
District Engineer
U.S. Army Engineer District
St. Paul
1210 U.S. Post Office & Custom House
St. Paul, Minnesota 55101 .

Dear Colonel Gay:

This is in reference to your March 19, 1976 letter concerning scheduling
and funding requirements for our participation in the fish and wildlife

mitigation study for the proposed Twin Valley Dam and Lake Project, Wild
Rice River, Minnesota.

For planning and programming purposes, our funding requirements remain as
indicated in your letter. As we informed you previously, we have $4,000
_ ; available for work on this project for the remainder of fiscal year 1976.
! * Since we have no funds programmed for the Twin Valley Project during the
k- 1976 transition quarter, we understand that we will receive $4,500 through
g an interagency transfer of additional funds for that period. Also, $2,000
! of the amount programmed for this project in fiscal year 1977 will be
' applied to the study.

We concur with the funding outline and study schedule enclosed with your

‘ March 19 letter. Realistically, however, we all must accept the concept

X | that this schedule may be interrupted by any one of a number of problems
including bad weather, equipment failure, and personnel matters. Althcugh
we shall proceed with the study as expeditiously as possible, the schedule
should remain flexible to tolerate minor setbacks.

We look forward to initiation of this cooperative study in the near future.

Sincerely yours,

Gl g

Beglonal Director

cc: Minnesota DNR
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Al NNES@T& EXHIBIT A-5
DEPARTMENT OF NATURAL RESOURCES

CENTENNIAL OFFICE BUILDING + ST. PAUL, MINNESOTA - 55155

' March 30, 1976

Colonel Forrest T. Gay, III

District Engineer

St. Paul District

Corps of Engineers :
St. Paul, Minnesota 55101 i

Dear Colonel Gay:

The Department of Natural Resources (DNR) has reccived your letter
of March 19, 1976, advising that funds have been secured for the required
electro-fishing surveys and participation in subsequent data analysis and
report preparation phases on the Twin Valley Dam and Lake project.

The Department of Natural Resources is in full agreement with the
study and funding schedule noted in your March 19 letter. This program
will insure that DNR will be able to fully participate in the study
designed to document the necessary fish and wild@life mitigation measures
for the Twin Valley project.

[

We sincerely appreciate the efforts you and your staff extended in
coordinating this project among the varicus fcderal and state agencies.
With the support of our Congressional delegation and continved inter-
agency coordination I am confident we can design a project to satisfy
all concerns.

Sincerely,

/Commiss:§ﬁér

ce: Governor Wendell R. Anderson
Represcntative Robert Bergland
Scnator Roger Moe

Representative wWillis Eken
Minnesota Congressional Delegation
Merlyn Wesloh

Pivision of Waters

Division of rish and Game

14
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EXHIBIT A-8
WVED ST, AT
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A o3 J L

| Colonel Forrest T, Gay, III

3 District Engineer

. U. S. Army Engineer District, St. Paul
i 1135 U. S. Post Office & Customhouse

’ St. Paul, Minnesota 55101

Dear Colonel Gay:

. Reference is made to your February 27, 1976 letter requesting our re-
e commendations onthe proposed Twin Valleyl.ake water quality monitor-
ing program, the proposed thermal simulation and ecological models
to be used and the proposed schedule for preparing a water quality report.
i As explainedin several telephone conversations with your staff, we have
» no objections at thistime to the conceptual use of the thermal simulation
3 and ecological models that were discussed at the February 24, 1976
- interagency cooperative meeting. However, this general concurrence is
based upon the following conditions:

: i 1. the proposed models will be able to "accurately'' predict
- reservoir water quality over a period of time,
‘ 2. the proposed models will be able to "accurately' predict

{ downstream water quality effects of the reservoir discharge
and take into account downstream tributary inputs.

p 3. the water quality data to be generated from the water quality
: monitoring program will provide adequate input to the model
such that the model can output high confidence ("accurate')
predictions of water quality changes in the reservoir and
downstream reach of the Wild Rice River.

4. the monitoring data base would be extended if it were deter-
mined that the period from April 1976 - April 1977 was not
a typical year in terms of meteorology. -

5. that the period from April 1977 to July 1977 will be used
for model verification and sensitivity analysis provided
the period from April 1976 to April 1977 is considered a
typical year.

! In general, the proposed Corps of Engineers monitoring program for

3 simulation and projection of water quality behavior in the future Twin

Valley Reservoir appears to be fairly adequate. Analysis of present

; loads flowing past the proposed dam site will provide an estimate of

; total loads carried to the reservoir by all its tributaries. As recom-
mended by the State of Minnesota, the additional station at (or just

17
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EXHIBIT A-8
-2 -

north of) Hendrum should also be monitored. At Hendrum tihc main
effect of the reservoir would be on flow; thus, continuous flow measure-
ments should be made there, but other parameter coverage may be some-
what limited.

We do, however, recommend that an additional water quality station be
located at approximately River Mile 77, The incorporation of this station
into the monitoring program would be useful for isolating mainstem loads
from other tributary loads. Since the reservoir model allows concen-
tration variations in the vertical direction only, the additional information
could not be used to predict water quality conditions in any specific part of
the reservoir, It can only be used to give the general area where pollution
source controls could be applied if the reservoir is built.

None of the proposed monitoring will estimate additional sediment and

nutrient inputs caused by erosion of the land occupied by the flood control

K capacity (that is, the land between the maximum and minimum pool

' elevations). In addition, it should be kept in mind that the proposed

monitoring gives only information on input loadstothe reservoir. It will

not supply values for calibration of model parameters such as algal

potential growth rates, BOD decay rates, nutrient uptake rates, etc.

, The values to be used should be well documented and representative

e of the area. Also, an explanation should be provided on their derivation
k. and their appropriateness for use in the model.

! With regard tothe parametersto be monitored in the sampling program,
we find that the proposed list of parameters is more than adequate and
in fact some of the parameters may be deleted as they are either not
necessary or applicable tothe river being sampled. The parameters tobe
studied should include (1) all those for which water quality standards
, (with a 2B classification) exist and (2) those input parameters required
3! for the proposed models.

We note that many of the tested parameters have values that can be
calculated from a single basic parameter, Since there are quite a number

: of these in the list and some of them are not necessary, they could be

b deleted if there is a cost affixed to them. ''Dissolved' tests should be
scrutinized very carefully as many of the tests are not that reliable,
These are documented in the literature. For this reason, greater
emphasis should be given to tests for"totals'' rather than "dissolveds''.
Other parameters that might be deleted include:

Fluoride, Dissolved
Aluminum, Total
Beryllium, Total
Cyanide

i Lithium, Total

! Molybdenum, Total

' Silver, Total
Vanadium, Total

18
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EXHIBIT A-8

] We note that pesticide analysis will include both the bed material and
the water at a two samplings per year frequency. Tests for herbicides
should be taken in the spring or taken at such times that would be
consistent with the application of herbicides. For additional information,
§ please contact Mr. Billy Fairless of our Central Regional Laboratory
; at 312-353-8370.

In general, we believe the proposed scheduling for the water quality
sampling program (April 1976 to July “377) is satisfactory. We do,
however, have some concern as to whether the proposed weekly sampling
scheme would give an accurate portrayal of spring runoff and storm events.
Because these events are critical in water quality management planning
and can contain as much as 90%of the year's nutrient loadings, suspended
solids, etc., the sampling scheme should be designed such that it could be
flexible enough to sample at a greater frequency in the spring, and to
possibly pick up samples during significant storm events.

Specific items that should be included in the water quality report are:

1., A detailed description of the site characteristics, vegetation,
soils, topography, hydrology, meteorology.

2. Inclusion of water quality data, flow data, sediment loads.

{ 3. A discussion of the design and operational characteristics of
the project and anticipated modification of natural flows.

4, A detailed water quality impact assessment for the

reservoir, areas within the reservoir and the river downstream

X to the Red River. Areas within the reservoir might include the
area to be stratified, the recreational areas and the upstream
end of the reservoir. The models to be used in this assessment
should be explained in terms of how they are used, what is
being inputed and how these inputs are derived. Time will be

i be an important factor of consideration. It might be desirable
’ to predict water quality at completion of the project, 5 years

after completion and for the project's design life,

5. A comparison of predicted water quality (particularly during
low flow conditions) with applicable water quality standards.
The predicted quality of both hypolimnetic and epilemnetic waters
should be assessed and compared to standards. While standards
‘ don't exist for some nutrients, a discussion should be included
1 detailing short-term and long-term effects of nutrient loading
and concentrations upon reservoir water quality.
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6. Conclusions of the water quality study results. These
should explain how the project will affect water quality
standards and whether predicted water quality problems
can be resolved. Recommendations should be made on
whether the project in terms of water quality should be
constructed and if problems can be resolved, mitigated
or eliminated with an alteration in the design.

For guidelines on what is expected in the water quality report, we suggest
using An Assessment Methodology for the Environmental Impact of Water
Resource Projects, EPK-6565§7T—016 July, 1974; Guidelines Tor EPA
Review of Environmental Impact Statements on Projects Involving Impound-
ments, Contract No. 68-01-2924, June 1975; and the Environmental Analysis

of the Kickapoo River Impoundment prepared by the Institute for Environ-
mental Studies, University of Wisconsin-Madison.

Another item that should be addressed in the water quality report is
the project's secondary effects. From our discussions at the February 24,
1976 meeting, we note that no monitoring will be performed to determine
whether secondary effects of reservoir construction will have a significant
adverse impact on water quality in the Wild Rice River between the dam
and the Red River of the North. A potential secondary effect could be
a decrease in the groundwater inflow to the downstream portion of the
Wild Rice River such that pollutants become more concentrated and their
impacts more pronounced. Another potential secondary effect could be
an increase in the use of downstream land uses such that point and non-
point sources of pollutants are increased. This could increase pollutant con-
centrations and problems in the Wild Rice and/or Red River. A third
potential secondary effect could be the additional upstream drainage of
wetlands and lowlands increasingthe pollutant loading inthe reservoir and
downstream waters. If these seconcary effects are not at least con-
sideredin the water quality analysis, the long-term water quality impacts
of the reservoir project could be underestimated.

We trust the above satisfactorily clarifies our position with regard to
the items raised in your letter.

Sincerely yours,

- '/_—-
. R .
/W, j’,u é”..__.
Christopher Timm

Director
Surveillance & Analysis Division
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H cc: David Rockwell, TSB, EPA

: Billy Fairless, CRL, EPA

g Gary Schenzel, Water Div, EPA

Charlie Delos, Planning, EPA

Michael Sullivan, Planning, EPA
Harlan Hirt, Planning, EPA

John Helvig/Keith Beseke, MWDO, EPA
Douglas Hall, MPCA

Chris Potos, WQS, EPA
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Minnesota Poliution Control Agency

(€12) 296-7256
Aoril 6, 1976

Colonel Forest T. Cay, III

District Engineer

U.S. Army Corps of Engineers

1135 U.S. Post Office & Customs House
St. Paul, Minnesota 55101

Dear Colonel Gay:

E This letter will provide your office with necessary follow-up to a meeting
held on February 24, 1976, between members of your staff, the Minnesota
Pollution Control Agency and the U.S. Environmental Protection Agency.
Discussions at that time related specifically to the irfluence of the pro-
' posed Twin Valley Dam and Lake project on the water quality of the Wild

' Rice River. The following paragraphs address certain points on which more
information or clarification was desired by your agency from the MPCA.

1. Vater quality standards for recreational waters classified 2B
are not required to be met in hypolimmetic regions of a lake
- or reservoir. The Agency recognizes that the depletion of
oxygen or the build~up of ammonia in the hypolimnion is a
natural phenomenon in a large number of Minnesota lakes and
b ! reservoirs of sufficient depth and fertility. However, we do
strongly recommend that overflow structures at a dam be designed
and operated such that violations of downstream water quality
standards in the Wild Rice River will not be caused by the re-
lease of hypolimnetic waters which may be oxygen deficient,
high in oxygen demand, or which may contain potentially harm-
- ful levels of toxic substances such as ammonia or hydrogen
sulfide. Water quality standards would apply to all non-
hypolimnetic regions of the reservoir.

2. With regard to water quality changes which may occur in the
future, the classification of the water body, and hence the
standards, will be based on the type of biological community
or recreational uses which it can support. For example, as

) the reservoir fills up the biological makeup of the reservoir
4 could change from primarily that of a fishery to a waterfowl
area. Under these circumstances, the classification of the
waters would also be svbject to change based on a determina-

- tion as to the actual use of the waters. Such changes in

: classification and standards resulting from natural conditions
do not involve varilance procedures.

P

1935 West County Road B2, Roseville, Minnesota 55113
Regional Offices + Duluth / Brainerd / Fergus Falls / Marshall / Rochester / Roseville
Equal Opporunity Employer H
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Colonel Forest Gay
Page 2

3. Pollution Control Agency Regulation WPC 14, Section (a)(7) provides
an interpretation of water quality standards which may be violated
under natural conditions. If the water quality standards are ex-
ceeded by the background levels, the background levels control the
compliance of a stream segment. If the character of the reservoir
were to change as a result of flood control activities, new back-
ground levels for the water body would have to be established in
order to determine compliance. These new background levels would
then become the standards if they exceed the limits specified in
the regulations.

4. Upon review of the proposed water quality monitoring program in
this area, it is the staff's feeling that parametric coverage and
sampling frequency as proposed is ample. The recommendation has
been made and verbal agreement obtained from your staff to add an
additional station near the mouth of the Wild Rice River at Hendrum
to provide more adequate background water quality data. Sampling
at this station was to take place at the same frequency as that at
the dam site but for limited parametric coverage.

5. Our staff has reviewed the Thermal Routing and Ecological Models
proposed for use in predicting the water quality of the reservoir
and finds them acceptable.

If any of the above responses fail to adequately answer your questions or if
you have any additional questions, please do not hesitate to contact us for
further information.

Sincerely

Y, .%'
e L. ve

Executive Director
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SUMMARY
TWIN VALLEY LAKE

WILD RICE RIVER, MINNESOTA

() Draft Environmental Statement (X) Final Envirommental Statement

Responsible Office: St. Paul District, Corps of Engineers,
1135 U.S. Post Office and Custom House,
St. Paul, Minnesota 55101
Telephone: 612-725-7505

1. Name of Action: (X) Administrative ( ) Legislative

2. Description of Action: The project would include a rolled earth-fill dam
across the Wild Rice River upstream from Twin Valley, Minnesota. A
recreation and silt storage pool of 7,500 acre-feet would be created.

An additional 44,700 acre-feet would be allocated for flood storage

capacity.

3. a. Environmental Impacts: Flood control storage would result in a 66
percent reduction of agricultural, urban and rural flood damages in the
Wild Rice River Basin. Recreational benefits are expected due to the
7,500-acre-foot pool being reserved for recreation, as well as

for conservation and silt retention.

b. Adverse Environmental Effects: The project would modify or
destroy existing ecosystems of floodplain forest, agricultural land,
and stream bed. Reduction and changes in habitat and disruption of
ecological balances would affect vegetation and wildlife well beyond
the limits of the design flood pool. Recreational enjoyment of upland
hunting and river canoeing would be adversely affected.

4, Alternatives to the Proposed Action: The nonstructural alternatives

to the proposed action include: no action; flood warning and emergency
protection; permanent floodplain evacuation; flood proofing; flood in-
surance; floodplain regulation; and a combination of permanent floodplain
evacuation, flood proofing and floodplain regulations. Structural alterna-
tives include: channel modifications on the Wild Rice River; channel
modifications on the Marsh River; levee~-floodway system; 18-mile diversion
channel; Twin Valley Lake; a series of eight small tributary reservoirs;
Twin Valley Lake plus eight small tributary reservoirs; Twin Valley Lake
plus channel modifications; and Twin Valley "dry" dam.
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5. Comments Requested: For a list of those Federal, State and local

agencies, citizen groups, and individuals from whom comments have been
requested, refer to page 98.

6. DRAFT STATEMENT NOTED IN FEDERAL REGISTER:

9 January 1975.

FINAL STATEMENT TO CEQ:

i1
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FINAL

ENVIRONMENTAL STATEMENT
TWIN VALLEY LAKE
WILD RICE RIVER, MINNESOTA

1. PROJECT DESCRIPTION

1.01 The proposed project provides for construction of an earthen

dam and associated features on the Wild Rice River near Twin Valley,
Minnesota (figure 1). The dam could be located at either the damsite

as described in the authorizing document (House Document No. 366, 90th
Congress, 2nd session) or at an alternate damsite located about one

mile upstream of the authorized site. The location of the damsite for
the proposed project as discussed in this environmental impact state-
ment (EIS) is at the alternate site. However, since the economic, social,
and environmental impacts resulting from implementation of the proposed
project at either site are similar, the information presented in this
EIS is also applicable to the project at the authorized site except

that some specific degrees of impacts and effects would be slightly dif-
ferent. These differences are described in the phase I general design
memorandum and noted under plan 11 in the Alternatives section of this
EIS.

1.02 The proposed project at the alternate site provides for construc-
tion of an earthen dam, low flow outlet works, emergency spillway, road
relocations, and overlook and recreation facilities., The current schedule
has construction starting about 1980, and completion scheduied for about
1983.

Dam

1.03 The dam would be a rolled earth-fill structure 84 feet high with
a crest length of 7,700 feet, including the spillwayv. The top of the
dam elevation would be 1116.0.* The embankment would have a top width
of 20 feet and side slopes of 1 vertical on 3} horizontal on the downstream
face and 1 vertical on 4.5 horizontal oa the upstream face. The embank-
ment would include a central impervious core with random fill sections
upstream and downstream. The upstream enbinkment slope would be riprapped
down to about elevation 1059.0, 4 feet below the permanent pool surface,
and the downstream slope would be seeded.

Spillway and Outlet Works

1.04 The low flow outlet works would consist of a gated circular conduit
through the south abutment of the earthen embankment section. The
conduit would be 11 feet in diameter and have an invert elevation of

* All elevations are feet above mean sea level.
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1040.0. There would be a gated inlet tower at the upstream end of the
conduit to control the discharges. The discharge capacity of the conduit
at the conservation pool would be about 2,000 cubic feet per second (cfs),
E although only 1700 cfs of the planned capacity would be utilized. The
low flow conduit would handle all discharges from the reservoir up to
E the design flood. When floods in excess of the design flood are experi-
3 enced, the emergency spillway would be utilized to pass flows in excess
of those being discharged through the low flow conduit.

1.05 The emergency spillway would consist of a fixed crest concrete
spillway section with a grass-lined outlet channel, The spillway crest
would be at c<levation 1104.0 and would be 680 feet long. The outlet
channel would have a slope of about 2.5 percent and a length of about
2200 feet. For floods which would utilize the spillway outlet channel
for long durations and have water flowing at high velocities, portions
of the spillway outlet channel could erode. There would be sheet pile
cutoffs placed along the outlet channel to check this erosion and keep
it to a minimum, The factors influencing this potential erosion would
be investigated in more detail during phase Il general design memorandum
studies.

Reservoir

1.06 The reservoir impounded by the dam would provide 52,200 acre-feet ;
of controlled storage. Of this amount, 7,500 acre-feet below elevation
1063.0 would be reserved for recreation and sedimentation, and 44,700
acre-feet between elevation 1063.0 and 1104.0 would be reserved for flood
control. Surcharge storage between elevations 1104,0 and 1111.0 would
be used for passage of flood flows in excess of the project design flood.

: The permanent pool would provide storage for silt deposition over a

; 100-year period and a surface area of 540 acres for fish, wildlife, and

: recreation purposes. About 405 acres of woodland would be cleared in

;i the permanent pool area which would include lands up to 3 feet vertically

or 300 feet horizontally from the permanent pool edge, whichever is less.

Land Use

1.07 Total project lands would encompass about 3,500 acres of which
currently about 2,800 acres have niative vegetation and about 700 acres
of which are agricultural. Of this total amount, about 110 acres would
be utilized for project structures, about 100 acres would be utilized
for recreation and fishing access development, about 540 acres would be
water surface area, and about 2,750 acres would be available for wild-
life management or other suitable and compatible uses as appropriate,
possibly including grazing or agriculture. The Minnesota Department of
Natural Resources has expressed an interest in managing these potential
wildlife management lands. A land use plan would be developed by the
Corps of Engineers in conjunction with preparation of a master plan for
resource management in later studies. The master plan would take into
account any potential land use conflicts and would be developed to mini-
mize any such conflicts to the maximum extent practicable.
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Utilicies

1.08 Coustraction ot the dam aied reservoir wonld reqguire railsing County
Highways 29 and 36 at rescrvoir crossiongs to elevation 1109.0, 5 1cet
above the reservolir design flood pool level, This raise would include
probable construction of 4 bridge at the County Hiphway 36 river crossing.
Also, rercutiang of County Highway 36 for a total distance of 14,050

feet would be involved; however, only the 6b,3%)-1001 leagth of the pro-
pused route between County Hiphway 173 and County Highway 39 would be
chargeable to the project, as the remainder would be a highway improve-
ment not necessitated by reservoir Jdevelopment.  The design traffic
capacity of the highwav modifications would be tor estimated traffic
loadings 20 vears into the future.

Recreation

1.06  To accommodate anticipated recreation visttostion, public use faci-
lities are planned at the dam and downstream and upstream of the dam.

As an integral part ot the project and at Federal cxpense, a downstream
fishing access with a parking arca would be provided just downstream of
the dam and developed in conjunction with the dowastream seyment of the
low flow outlet works. An overlook rtacility would be provided at the

dam on the south abutment Lo tacilitate sight-secing, activities associated
with the dam and lake. Two recreation areas would be provided in con-
junction with the lake. Developuent ot these twoe arcas would be contin-
gent on non-Federal participation in sharing specitic costs associated
with these developments., One arca would be located on each side of the
lake, with the area on tne south plamed as o dav-use area tor activities
such as swimming, picnicking, and boating. The arca on the north would
be planned as an overnight facility to accommodate activities such as
camping. Both upstream areas would provide boat-launching ramps,

1.10 The twe recreation areas located on the Tubo would be developed
as recreation demand and desires of the non-Fodera! spousor dictate.
Sutficient initial basic faciliticvs wvould be provided to acconmodate
present demand, and future expansion ot tacilitics would be undertaken
as necessary. Development of a J-milce long recreation trail system
downstream of the dam to reach the Highway 29 ¢rossin, would be a
desirable adjunct to the project. This feature is justitied and could
be incorporated subject to the views of the non-tederal sponsors and
other agencies responsible for review of project plans and features.
Additional, more dcetailed information on recrcation teatures and aspects
of the project are discussed in appendix ¢, Keereativn, of the phase |
peneral design memoranduc.

Fish and Wildlife

1.1 Fish and wildlife aspects of the project include the S40-acre
reservoir-type lake which should provide a good fishery over the initial
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years of the project. The fishery would decline over the life of the
project; however, with active fishery management and appropriate reser-
voir management, a good lake fishery could be maintained for a longer
period. The Minnesota Department of Natural Resources would have primary
responsibility for fishery management and has tentatively indicated
limited interest in such an undertaking. The fishery downstream of the
dam should be good in the area of turbulent water near the low flow out-
let works. Fishing access and boat launching ramps would be included in
the recreation plans to allow maximum utilization of the fishery resource.

1.12 Under the preliminary land use plans, all project lands would be
used for project purposes which include fish and wildlife management.
Those lands which are suitable would be available for wildlife management,
contingent on the interests of the State of Minnesota. Heavy grazing
would be prohibited on project lands unless such lands would be deemed

of no value for project purposes, Elimination of heavy grazing would
provide a better opportunity for wildlife to utilize project lands whether
or not specific management measures would be undertaken. Light grazing

is recognized as potentially beneficial to wildlife management and will

be considered during phase II studies.

Operation and Maintenance

1.13 Operation and maintenance of the project would be a Federal respon-
sibility, except for management and operation of recreation facilities

and fish and wildlife features which would be a non-Federal responsibility.
The project would be operated primarily for flood control, with the opera-
ting plan enhancing other reservoir uses insofar as practicable. The
maximum controlled discharge of 1,700 cfs would be released from the dam
for up to and including the design flood. The design flood would have a
1.9 percent chance frequency of recurrence (about once every 53 years)
with a maximum inflow discharge of about 7,000 cfs and maximum outflow
discharge of 1,700 cfs. For the design flood, the water level in the
flood pool would reach an elevation of 1104.0, and floodwaters would be
stored above the permanent pool level for a period of about 45 days.
Inflowing floodwaters would be stored in the reservoir only when dis-
charges were greater than 1,700 cfs. The permanent pool would tenta-
tively be maintained at a constant level year-round to the maximum extent
practicable, although this, and other aspects of the management plan, will
be reviewed during further studies.

Summary and Economic Analysis

1.14 The project purposes include flood control, recreation, and fish

and wildlife development. Water quality control and water supply are

not included as project purposes. The project would reduce flood damages
along the Wild Rice River downstream of Twin Valley, along the Marsh River,
and also along the Red River of the North downstream of the confluence of
the Wild Rice River.
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1.15 A summary of project benefits is contained in table 1. The esti-
mated first cost of the project is $13,271,000, and the average annual
cost is estimated at $911,500, which includes about $55,500 for annual
operation and maintenance, The estimated non-Federal participation
includes about $152,000 of the first cost and about $10,500 in annual
operation and maintenance costs.

Table 1 - Project Benefits(l)
Type of Benefit Average Annual Amount ($)
Flood Control
Urban 391,600
Wild Rice River Basin 211,500
Red River of the North 180,000
Agricultural 522,700
Wild Rice River Basin 471,800
Red River of the North 50,900
Transportation 18,900
Total Flood Control 933,200
Recreation and Fish and Wildlife 99,200
Area Redevelopment 84,200
Total average annual benefits 1,116,600
(1

Based on January 1974 price levels, a 5 7/8 percent interest rate,
and a 100-year period of analysis.

1.16 The benefit-cost ratio of the project is estimated at 1.23.
1.17 A thorough discussion of hydrology and hydraulic analysis for

Twin Valley Lake is on file in the St. Paul District Office in Design
Memorandum No. 1: Hydrology and Hydraulic Analysis. Further details

on plan formulation are also on file in Design Memorandum No, 2: Phase I~

General-Plan Formulation.

2. [ENVIRONMENTAL SETTING WITHOUT THE PROJECT

Introduction

2.01 The watershed of the Wild Rice River (which also includes the
South Branch Wild Rice River, Marsh River, and Felton Ditch) encompasses




!

about 1,980 square miles in northwestern Minnesota (figure 2). Most

of Norman and Mahnomen Counties and portions of Clearwater, Becker and
Clay Counties are included. The community of Twin Valley, Minnesota, is
just west of center in the basin while the proposed project site lies
approximately in the center of the watershed. The environmental setting
in the area and the impacts of project alternatives were studied by
Hibbard (1973). Much of the following discussion includes his work.

2,02 The geology, topography, groundwater, soils, and hence the economic
climate of the basin, have been heavily influenced by the legacy of past
glaciers and glacial Lake Agassiz which covered much of the region during
the Pleistocene Epoch.

Geology

2.03 Sims and Morey (1972) and Schwartz and Thiel (1963) are excellent
references on the geology of the Wild Rice River Basin. Allison (1932)
discusses the geology of northwestern Minnesota in detail. He states
that prior to the invasion of the glaciers, the land consisted of a Pre-
cambrian crystalline rock surface mantled by a thick residue of weathered
rock and scattered remnants of Cretaceous shales and sandstones. On this
surface, the glaciers deposited 200 to 500 feet of glacial drift consist-
ing of tills, outwash sands and gravels, lake clays and sandy shoreline
deposits. The western or Red River lowland section of the watershed lies
within the basin of glacial Lake Agassiz. The huge glacial lake was
formed as a result of meltwater ponding behind the glacier front which
blocked the northern outlet to Hudson Bay during the last ice age. The
lake at one time covered approximately 110,000 square miles. Sediments
of clay and silt from rivers emptying into Lake Agassiz were deposited

to depths of 20 to 1,000 feet (SRRRB, G-31, 1972). As the ice dam melted
and the lake water receded, sandy shorelines were established at various
levels around the lake. The shorelines are evident today as low, sandy
ridges. The sequence of materials under the lake bed of the extreme
western portion of the watershed is approximately 80 feet of lake silt
and clay underlain by 200 to 250 feet of glacial till., These materials
rest on a nearly continuous bed of Cretaceous sediments approximately 50
feet thick which is underlain by Precambrian crystalline rocks. The
silts and clays thin eastward and end in the shoreline deposits which
form a band 3 to 8 miles wide, 20 to 30 miles east of the Red River of
the North. Throughout the rest of the area, glacial deposits consisting
primarily of till, 250 to 500 feet thick, underlain by Precambrian crystal-
line rock, comprise the geologic column. Deposits are high in lime and
most contain sufficient minerals needed for plant growth (WRCC, 1969).
The till is an unsorted mixture of silt and clay with lesser amounts of
sand, gravel and boulders. Lenses and beds of sand and gravel ranging
from a few inches to several feet in thickness occur in many places
throughout the till.
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2.05 The area is structurally stable and without tectonic disturbances
of regional or local magnitude. The Seismic Risk Map developed by St.
Algermissen (U.S. Coast and Geodetic Surveys, 1969) shows the area to
lie in zone I or a non-critical area that could expect only minor damage
from any probable earthquake. Local sloughing of banks along the larger
rivers in the Red River lowland is common, but mass movement is not a
prominent feature east of the Lake Agassiz Basin,

2.06 Economic mineral deposits in the Wild Rice River watershed are
restricted to deposits of sand and gravel located in the shoreline area
of the Red River lowland and in the glacial moraine area. These deposits
are most abundant in the shoreline area where they occur between eleva~-
tions 975 and 1050 feet. Potential mineral resources under the project
site are suggested by a pronounced northeast-trending aeromagnetic
anomaly that traverses the region just east of Twin Valley. Also, the
State geological map (Sims, 1970) shows the presence of undivided meta-
volcanic rocks including, perhaps, iron~formations and greenstones, host
rocks for metallic deposits elsewhere in Minnesota. Although economic
deposits may be present, there is some question whether they would be
developed since mining regulations may not allow mining in the narrow
valley itself and since the competing agricultural use of surrounding
lands is quite intensive. However, this matter will be further investi-
gated during future studies.

r
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2.07 Natural problems relating to the geology of the watershed are non-
existent, The potential for geologic related problems caused by the
works of man does, however, exist. The thick deposits of silts and soft
clays present throughout the Red River lowland are notoriously unstable
in excavations or as foundations for earth fills, bridges or large
structures. The possibility of contaminating surface or groundwater
should always be considered in the locating of disposal sites for liquid
or solid wastes,

2.08 The entire watershed area is composed of geologic features that
could be considered unique on a continental scale. On the basin scale,
however, there are major land forms for which the term geologic feature
is misleading. Although it is possible that some persons or groups

may consider a particular exposure or glacial deposit unusual or rare,
no feature in the basin is known to be generally accepted as unique.

Topography

2.09 The continental glacier which covered the entire Red River of the
North Basin eroded the rough topography, thus producing the rolling
surface now characteristic of portions of the basin (SRRRB, G-31, 1972).

2.10 Three distinct regional landforms characterize the watershed areas
(figure 3). These features were formed during the Pleistocene epoch
and have remained essentially unaltered by erosion since the glaciers
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retreated from the area. The western one-half of the area lies in the
Red River lowland which was the basin of glacial Lake Agassiz. The lake
basin is represented in the watershed by a broad, featureless plain to
the west bordered on the east by a sloping shoreline area marked by
occasional low sand and gravel beach ridges (WRRC, 1969). A glacial
moraine area borders the Red River lowland on the east. The moraine area
has a nearly level to hummocky, poorly drained surface at an average
elevation of 1200 feet. Local relief in the area averages less than 20
feet although the river is incised below the plane surface.

2.11 The eastern third of the watershed consists of terminal moraine
material approximately 20 miles in width. The headwaters of the Wild
Rice River, Lower and Upper Rice Lakes, are located in this region.

Soils

2.12 Some of the more common area soils include members of the Fargo,
Bearden, Ulen, and Barnes soil groups. These are the soil divisions
which are of prime importance to the agriculturally oriented Wild Rice
River Basin (Soil Survey, 1939).

2,13 The Fargo group is composed of soils of a clay nature. Fargo

clay and Fargo silty clay loam are two of the most extensive soils of

the basin. Both soils are dark gray to black and occupy great expanses

of land that was originally prairie. Both types retain moisture resulting
in a sticky, slow drying soil. A number of legal drains in the area has
resulted in a more efficiently drained landscape, thus benefiting agricul-
ture on these soil types. The members of the Fargo soil group are inten-
sively cultivated in the Wild Rice River Basin and are generally very
productive,

2.14 Members of the Bearden soil group are generally dark gray to black
2 and range from 8 inches to 2 feet in thickness. Bearden loam and silt
g, loam are easily tillable under a wide range of conditions and are usually
) adequately drained. The ditching (figure 2) which is common throughout
the Agassiz lake bed region has improved drainage for this soil type in
marginal areas. Members of the Bearden group are generally silt loam,
rich in lime, provide a good seed bed, and do not clod. As is the case
with the Fargo soils, the Bearden members are intensively cultivated.

2.15 Ulen loamy sand is dark gray to black soil with a consistency

which grades into light brown or yellowish brown sand. Sandy loam is
generally very dark gray and ranges from loamy sand to silt loam. These
two soils comprise the less common Ulen group. Both soil types have a
low moisture holding capacity and dry rapidly. Wind erosion, where these
soils are cultivated, can be of considerable concern after fall plowing.

2.16 The final major soil group in this area is the Barnes group. Barnes
s loam and Barnes silt loam are not common in the area. Both soils are
. f very dark grayish brown to black. The loam fraction of this division is
i more common than the silt loam and tends to compact in the virgin condition.
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Characteristics common to the members of this division include a high
lime content, rapid drying, and adequate surface drainage. Cultivation
of both soil types is intensive.

Climate

2.17 Weather Bureau observations are made at three sites within the

basin: Ada, Mahnomen and Twin Valley. Precipitation and temperature
records are available from the Ada area for as far back as 1892, with
exceptions,

2.18 The ciinate of the region combines typical features of the con-
tinental climate ot the central United States. It is characterized by
long winters and relatively hot summers, About 78 percent of the annual
precipitation occurs during the growing season from April through Sep-
tember,

2.19 Temperature extremes in Norman County range from a low of -53°F
at Ada on 15 February 1936 to 111°F at Ada on 6 July 1936, resulting

in a temperarure range of 164°F, January is normally the coldest month
with an average temperature of 7°F while July is normally the warmest
month recording an average temperature of 71°F., The average annual
temperature for the basin is about 41°F,

2,20 The snouwfall during the winter totals about 31 inches on the
average. Nearlv every winter has one to four severe blizzards, in which
the snowfall is accompanied by strong winds and often by very low tem-
peratures. Much of the snow does drift due to the exposed nature of

the flat and open country, and some of the snow settles in ditches,
other low places, or wooded areas. The spring break of the cold period
commonly occurs during the latter half of March or the beginning of April.
The snow cover melts rapidly and the land thaws and dries sufficiently
to allow the beginning of agricultural operations as early as the middle
or latter part of April. However, ground frost may be encountered at
considerable depth in some places as late as the end of May.

2,21 Because of their undulating or rolling relief, which provides for
runoff of the spring rains, the fields in the open part of the upland
section dry considerably faster than those in the lake bottom plain.
Generally, the soils of this section are ready for spring field work and
are sufficiently warmed for germination of seed earlier than the soils
of the plain., The spring runoff from the flats in the lake bottom sec-
tion is slow. The deep drainage ditches are often filled with ice and
snow which does not thaw in time to render the ditches most serviceable.
This results in a slow opening of the ditches which delays the runoff
and causes the submergence of large areas of land, sometimes for several
weeks,

12




2.22 The last killing spring frost generally occurs during the latter
part of May throughout most of the area. However, the last frost may
occur during the early part of June. The earliest autumn frost gen-
erally comes in the latter part of September. The length of the frost-
free season in the basin has ranged from 110 to 143 days.

2.23 The average annual number of sunny days is about 90. Approxi-

mately 110 days are recorded as partly cloudy, and about 165 days are
usually cloudy every year. Measurable precipitation occurs approxi-

mately 100 davs per vear.

2.24 The mean annual rainfall is about 20 inches for the area. About

] 16 inches fall during the months from April to September. More than 9

, inches of rain occurs from May to July, while the winter months, De- i

? cember, January, and February, total less than 2 inches of precipita-
tion.

2.25 The data for the driest and the wettest years show great varia-
tions, although the deviation from the normal rainfall is not so ex-
treme as to be completely unfavorable for agriculture. The recorded
maximum precipitation of 33.39 inches occurred in 1941, and the re-
corded minimum precipitation of 10.07 inches occurred in 1910 at

Ada, Minnesota.

2.26 Crop injury from excess moisture is more common in the western
part of the area adjoining the Red River. This can be attributed to
the heavy texture of the surface and subsurface soils as well as the
flat relief of the country. This results in reduced drainage activity
both on the surface and through the soil. Crop injury bv drought more
frequently occurs on the sandy soils which occupy the central and
eastern parts of the lake bottom plain.

2.27 Both the lake bottom and the upland sections have practically
the same amount of precipitation per unit of surface. However, due
tno the difference in relief, the soils of the lake bottom section
are able to retain a far greater proportion of the rain water than
are the soils of the upland region. Thus, during dry summer years,
the soils of the plain more greatly benefit from the precipitation.
These soils are not as susceptible to erosion as the slopes of the
rolling country, whose uplands are marked by many "baldplates" re-
sulting from the wasting away of the dark colored surface soils

and the exposure of the light colored subsoils.

2.28 The flat prairie land of the Red River Valley is exposed to all
wind movements, and, although the wind velocity usually is not ex-
cessive, strong winds may occur in all seasons. Two especially windy
periods usually occur during the year, each of about 1 or 2 weeks
duration, one in late spring, usually in the second half of May, and
the other in the fall, usually in October.

13
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2,29 The primary sources of groundwater in the Wild Rice River Basin
are the glacial drift aquifers. Several aquifers with moderate to
large potential are known, but the majority are smaller, yielding
localized deposits. The shallowest and most prolific aquifers are
the beach and shoreline deposits of glacial Lake Agassiz and the
river channel deposits (SRRRB, G-35, 1972). Other bodies of buried
sand and gravel yield moderate amounts, Except in the extreme west-
ern part of the basin, water for domestic and farm supplies can
usually be obtained from wells less than 150 feet deep (USGS, 1970).

2.30 Water resources are richer on the Minnesota side of the Red River
than on the Dakota side. Str-amflows are greater and more dependable
and, in general, surface and groundwater is lower in total dissolved
solids (SRRRB, 1972).

2.31 The basin may be separated into two general areas with respect
to groundwater movement. The eastern half of the basin is a ground-
water recharge area. Due to the poor drainage of this area, precipi-
tation coilects in low areas where some of it seeps to the subsurface.
Groundwater movement is generally down and westward. The western half
of the basin is a groundwater discharge area. Groundwater movement

in this area is upward. This phenomenon accounts for a zone trending
northward through the western area in which flowing wells may be de-
veloped.

2.32 The pgroundwater may be classified by quality into four major-
groups.: calcium magnesium bicarbonate, calcium magnesium sulfate,
sodium bicarbonate, and sodium chloride. The calcium magnesium bi-
carbonate and calcium magnesium sulfate waters occur in the eastern,
or recharge, drea and at shallow depths in the western area. The
sodium bicarbonate water occurs in the western, or discharge, area.
The sodium chloride water is found in the extreme western edge of the
basin wizre it occurs in the Cretaceous sediments and adjacent glacial
drift. Watrar in the recharge area contains 300 to 500 milligrams per
liter (mg/1) dissolved solids. The dissolved solids in the discharge
area range from 500 to 1200 mg/). The presently applicable water
quality s<tandards, the 1962 U.S. Public Health Service standards for
groundwat2r te be used for domestic consumption, allow no more than
500 mg/1 total dissolved solids.

2.33 Groundwater contribution to streamflow is most significant from
the outwash saud and gravel of the moraine area and the beach ridges
and sand hi.ls in the shoreline area of the Red River lowland. Little
or no contribution to streamflow is made in the glacial lake plain.




Flood History

2.34 The major area of flooding is the Red River lowland. As the Wild
Rice River and other streams emerge from the glacial lake beach ridges,
stream slopes become more mild and channel capacities are exceeded,
causing flows to escape the channel and move overland. The typical

flood season in the watershed extends from April through June; however,
mid-summer flooding due to heavy rains is not uncommon. Widespread and
damaging floods have been noted since 1882, Particularly damaging floods
have taken place in April and May of 1950, 1965, and 1969. At the present,
seven major floods are on record. More than half of the flood damage is
agricultural while additional damage occurs in the urban areas and at
bridge crossings, etc. The maximum flood of record (July 1909) inundated
the entire community of Ada as well as nearly 100,000 acres of cropland.

2.35 1In 1965, several inches of rainfall along with the snowmelt produced
wide-spread damaging floods. About 42,000 acres of land along the Wild
Rice and Marsh Rivers and several thousand acres along the South Branch
Wild Rice and Felton Ditch were inundated. The most recent flood to cause
considerable damage to the area's economy was in 1969.

Flood Damage

2.36 Recurrent flooding causes serious damage along the Wild Rice and
Marsh Rivers from the point of diversion of the Marsh River ditch (figure
2) downstream to near Hendrum and Shelly, Minnesota. High flows on these
streams also aggravate downstream flooding on the Red River of the North.
Under present conditions, Wild Rice and Marsh River flows in excess of
bankfull capacity cause damages to agricultural, residential, commercial
and publicly-owned properties. Damages to commercial establishments
include damages to stock, equipment, buildings, land and private roads
and losses of wages and business profits. Residential flood damages
consist of physical damages to dwellings and personal property. Public
properties that sustain damages are highways, streets, bridges, parks,
sewers, schools and water supply systems. Highway and bridge damage in
the area is relatively small due to the flat gradient of the channels and
the low stream velocities.

2.37 The extent of agricultural losses resulting from a particular flood
is dependent upon the season of its occurrence and on the amount and
timing of precipitation following the flood. A spring flood immediately
preceding or occurring during the soil preparation and planting period
could result in reduced yields and poor crop quality on acreages which
could still be planted following subsidence of the flood. A summer

flood could destroy a large percentage of the growing crop, and a flood
occurring during harvest season could destroy the unharvested portion

of the crop. Other agricultural damages include damages to farmsteads,
barns, stored crops, machinery, and fences.

2.38 The standard project flood for the Wild Rice River would inundate
the entire city of Ada and flood a rural area of about 170,000 acres.
About 660 nomes, 115 businesses, 7 churches, and 2 schools would sustain
flood damages.




Regional Economics

2.39 The Upper Midwest is geographically coincident with the Ninth

- Federal Reserve District and includes Minnesota, North Dakota, South
Dakota, Montana, Northwestern Wisconsin and Upper Michigan. This region
has been the subject of intensive economic analysis begun in 1960 and
conducted jointly by the University of Minnesota and the Upper Midwest
Research and Development Council. Since 1960 many technical papers and
reports have been published by the Upper Midwest Economics Study and
have been summarized in published form (Henderson and Krueger, 1965).
Some of the important findings and conclusions are as follows:

T

b

a. The Upper Midwest economy developed initially because of the

F abundance of the region's natural resources, i.e., agriculturally pro-
ductive land, minerals and timber. From this base, support activities

such as railroads, the processing of natural resources, construction and

services contributed to the expanding economy. Today, the dependence

4 upon natural resources is declining in importance, but the region as a

whole still relies upon them and has specialized in activities relating

to them.

b, There is a distinct difference in the economy of urban and rural
areas in the region. Urban areas have more rapid employment growth, i
population increases, and more economic and employment specialities. ;

' c. While the Upper Midwest is undergoing an economic transition
with increased diversification and less reliance on natural resources,

: many of the people employed in agriculture and similar occupations are

; being displaced by technological changes and a declining demand for

' natural resources., The greatest problem and challenge in the immediate
future will be the provision of employment opportunities in new fields.

d. The labor force may grow more rapidly than the total popula-
tion in the next ten years and this expanding labor force will be re-
quired to have more education, more skills and more specialized know-
ledge than job seekers of the previous decade.

€. In summation, the Upper Midwest is in transition, becoming
more urban, more diversified in its economic base with greater numbers

- of the population entering a labor market which will demand greater
skills and increased specialization in education. Trends indicate that
the region will become more like the nation as a whole in terms of its

economy, urban-rural balance and dependence upon natural resources.

Watershed Economics

2.40 Norman County is used to describe the social and economic environ-
ment of the project area because it is typical of the problem areas in
the watersheds. Clay County census data is influenced by the large
Fargo-Moorhead urban area whereas Norman County is rural with no popu-
lation centers in excess of 2,500 people. Becker County is situated in
the morainic hills region of western Minnesota, is not in the bed of
glacial Lake Agassiz, and is not considered representative of the
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agricultural economy of the Lake Agassiz area, nor does it have the
sheet water flooding problem characteristic of the lake bed area.

2.41 Ada, with a 1970 population of 2,076 people, is the county seat

of Norman County, population 10,008 (1970 census). Some nine trade
nodes have been classified within Norman County ranging from a partial
shopping center to a hamlet to serve local trade needs. The entire
county is located within the Fargo-Moorhead trade area with Fargo-
Moorhead being about 45 miles southwest of Ada., Farming is the primary
economic activity in the county, followed by retail trade which supports
the agricultural base.

2.42 Agriculture, the primary industry in Norman County, accounted for
the use of over 93 percent of all land in 1969. Farm production in
Norman County is summarized in table 2 in terms of the value of agri-
cultural products sold. The value of agricultural products sold in the
county has risen at a steady rate to an 89 percent increase between

1949 and 1969. The value of crops produced has increased at a faster
rate than that of other products sold. A gain of 135 percent between
1949 and 1969 has been recorded. Livestock and dairy products have also
increased substantially, 64 and 62 percent, respectively, during the
period 1949 to 1969 while poultry declined by 86 percent during the

same period. Table 3 provides Norman County data on crops grown, and
production and value of each crop. Wheat, oats and barley are the prin-
cipal crops both in average production and in value, accounting for about
70 percent of each. Hay, sugar beets and soybeans accounted for about

22 percent of the crop sales in 1969. During the same period, govern-
ment farm programs were active on 717 commercial class farms which resulted
in payments of $1,787,744 to the farmers.

2.43 The national trend toward larger farms is evident in Norman County
where the average farm size changed from 287 acres in 1959 to 496 acres
in 1969, an increase of 73 percent. During the same period the number
of farms decreased by 43 percent (table 4). Consolidation of farms into
large units is indicated by the increase in the number of farms with

500 or more acres. Farms over 1,000 acres in size have increased by

256 percent between 1959 and 1969. This trend is doubtless continuing
at the present time due to economies of scale.

2.44 Table 5 provides information on the trends in agricultural land
values for the period 1954 to 1969. Agricultural land values in Norman
County have shown a steady increase throughout the period. The increase
in farmland values is partially accounted for by the bidding up of prices
by farmers seeking more economically efficient farm units.

2.45 Table 6 provides past population trends for Norman County during
the period 1940 to 1970. A steady decline in total county population
has occurred during the period. Most of the villages and unincorporated
townships have undergone a general downward trend in population. Ada,
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Gary, Hendrum and Twin Valley are marginal exceptions. On the other hand,
the State as a whole has experienced a steady increase in population.

Clay County, which contains the city of Moorhead (part of the regional
trade center of Fargo-Moorhead), has experienced a solid population
increase while the population in the remainder of the economic area has
remained the same or decreased.

2.46 Employment distribution by industrial groups is illustrated in
table 7. Agriculture remains the dominant employment group, although

it decreased significantly during the 1960 to 1970 period. Professional
services, manufacturing, wholesale trade, transportation, communications
and utilities have experienced growth during the 1960 to 1970 period.
Agriculture, mining, construction, retail trade, business and repair
services, and recreational services have declined during the same period.

Transportation

2.47 Norman County is situated approximately 255 miles northwest of

the metropolitan Minneapolis-St. Paul area. The county is served by
three north-south highways and two east-west highways. The major high-
way in Norman County is U.S. Highway 75 which roughly parallels the Red
River through northwestern Minnesota., As Interstate 29 is developed in
North Dakota, certain amounts of traffic from Highway 75 will undoubtedly
be served by the Interstate, thus reducing the relative importance of
Highway 75. Other north-south routes in the county are State Highways

9 and 32.

2.48 State Highway 9 travels through the center of the county in a north-
south direction and serves no major communities south of Norman County,
but it does serve the communities of Red Lake Falls and Thief River Falls
to the north. East-west traffic through the county is handled primarily
by State Highway 31. This highway runs from Mahnomen in the east through
the community of Ada, on to Halstad, and then joins North Dakota State
Highway 7 south which connects with U.S. 81 in Hillsborough, North Dakota.
State Highway 113 in the east-southeastern portion of the county extends
from Syre on State Highway 32 approximately 8 miles south of Twin Valley
in an easterly direction through Waubon in Mahnomen County and terminates
at U.S. Highway 7 on the south edge of Itasca State Park.

2.49 The Burlington Northern railroad maintains lines through the Wild
Rice River watershed, Burlington Northern has three sets of tracks in
the area: one follows the Red River of the North, handling mostly sugar
beets from local stops at Perley, Hendrum, Halstad, and Shelly; another
traverses through Ada and Borup; and the third line runs further to the
east through Twin Valley and Gary. It should be noted that many of the
older settlements in the county are located on the rail lines, with each
settlement having had at one time use for the railroad passenger or
cargo service.
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2.50 At the present time, Norman County has two public airports located
within its boundaries, one located at Ada and the other at Twin Valley.
However, neither airport facility is used by passenger airlines. Both
Norman County airports are classified as basic utility airports that can
accommodate 95 percent of the existing general aviation type planes.
Anyone wishing airline passenger service would normally use the Fargo,
North Dakota, airport which is located some 45 miles south of Ada,

2.51 Other than the air facilities at Fargo-Moorhead, only one other
limited service airport exists at Dilworth, Minnesota.

2.52 C(Clay County is crossed by a major network of State and Interstate
highways. The Fargo~Moorhead area is served by Interstate 94 and U.S.
29 which run in an approximate east-west direction across the county.
State Highways 9 and 32 traverse the county in a north-south direction.
These main throughfares are connected to an extensive system of county
roads.

2,53 Rail facilities in Clay County are again provided by Burlington
Northern. Two separate tracks enter Moorhead, one from Hawley and the
second from Bonnesville. Other Burlington Northern lines run between
Felton and Barnsville, and Ulen to Hawley.

Recreation

2.54 Recreation facilities in the area are generally quite limited. A
9-hole golf course of 63 acres exists near Ada. The city of Ada has
three municipal parks with facilities for picnicking and swimming,
Halstad has the 20-acre Halstad Riverside Municipal Park adjacent to the
Red River of the North. Community parks also exist in most of the other
small communities in the county. Wayside rest areas located along the
major highways in Norman County account for 23 acres of passive recrea-
tional space., Federal and State wildlife refuges comprise the bulk of
the recreational space in the county with 3,326. acres in public ownership

(state wildlife management areas) and 1,303 acres in private ownership.

2.55 Local rod and gun clubs provide skeet and trap shooting oppor-
tunities to county residents. Some fishing opportunities for northern
pike and walleye exist on the Red, Wild Rice and South Branch Wild Rice
Rivers. Canoeing and swimming opportunities exist on the Red and Wild
Rice Rivers, but overall recreational use is low due to insufficient
summer flows in both rivers and inadequate access points which mainly
consist of limited bridge crossings.

2,56 NMNorman County has no national forests, national wildlife refuges,
State parks, or State forests. It also has no established horseback or
snowmobile trails, or marinas. Buffalo River State Park and the Barns-
ville Wildlife Area are located in Clay County.
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Scientific Areas

2.57 The Minnesota Chapter of the Nature Conservancy owns two natural
areas in Norman County, Frenchman's Bluff and Agassiz Dunes Natural

Area. Frenchman's Bluff is a 42-acre tract of shortgrass prairie on an
elevated, gravelly moraine. It is dry grassland typical of the Great
Plains much farther to the west., The tract is located about 5 miles
southeast of Twin Valley. The Agassiz Dunes Natural Area is located

about 2 miles southwest of Fertile, Minnesota. Within the boundaries of
the tract lie sand dunes and blowouts of marked scenic beauty formed

4,000 to 9,000 years ago. The area lies on the prairie-~forest border

and possesses characteristics of both biomes. There are also three po-
tential natural landmarks in the morainal uplands of the basin. One of
these, Hellickson Prairie, located west of Ogema in Becker County, contains
scattered prairie wetlands and unbroken prairie sod, one of the very few
such sites left in Minnesota. The area is top quality waterfowl produc-
tion habitat, and it is used by prairie chickens. Another significant
area is the Waubun Prairie, located southwest of Waubun in Mahnomen County.
It is a typical low wet prairie with highly productive prairie potholes
utilized by a great diversity of waterfowl, and it is used as an ecologi-
cal study area by students from the Itasca Biological Station. Marshall
Bog, located west of Zerkel in Clearwater County, is a sphagnum bog with

a small pond at the center, and it has also been heavily used for ecologi-
cal studies.

Historical and Archaeological

) 2.58 The Minnesota Historical Society has indicated that there is one

’ site having historical significance within the Wild Rice River Basin. The
Faith Mill and Dam is on the Wild Rice River east of the village of Faith.
This is the last of three such flour mills located in Norman County and is
reported to be operational. The damsite is used by local residents for
swimming and picnicking. A second site, the Heiberg Dam, has some local
significance, It is on the Wi.d Rice River just downstream of Twin Valley.
The dam would need to be restored, and the area around the site could
be developed as a recreation area.

2.59 An archaeological survey conducted by the Office of the Minnesota

- State Archaeologist determined that there are no prehistoric sites with-
in the project area. However, there are three prehistoric sites recorded
within the Wild Rice River Basin. All three sites are outside the pro-
ject area and should not be affected. However, care must be taken to :
avoid these and any unrecorded sites that might be on the gravel beach i
ridge (Campbell beach) when borrow areas are chosen. An archaeologist
should be present when such borrow sites are chosen, as well as when new
road routes are selected. Should the contractors uncover archaeological
material during consturction, an archaeologist should be called in
immediately since it 1is not always possible to locate deeply buried
archaeological sites on survey.

2,60 The National Register of Historic Places has been consulted
and no sites within the Wild Rice River Basin are on the Register.
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Stream Resources

Physical Aspects

2,61 The Wild Rice River has its origin in the headwaters and tribu-
taries of an area of about 1,980 square miles. Lakes, marshes, springs,
and ditches all contribute their runoff from adjacent woodlands, grass-
land, croplands, and marshes. As the main channel flows westward, a
rather significant gradient is maintained as it courses through glacial
moraines and beach ridges of glacial Lake Agassiz, until it reaches the
former lake bottom, the Red River Valley. At this point the current
drops and the stream becomes comparatively sluggish.

2.62 The site of the proposed Twin Valley Lake is located in the upland
plain of glacial till east of the beach ridges. In this area the stream
is rather swift and aggressive. The degree of meandering is indicated by
the ratio of stream distance to straight-line distance, which is 2.36 to
1 in the river reach proposed as the reservoir site.

2.63 Leopold and Langbein (1966) assess the meandering configuration

to be a result of a certain conservation of energy in the overall flow.
In the Wild Rice River, the gradient, meanders, and substrate have
interacted to form a stream with the conventional pattern of alternating
riffles and pools. The pools were divisible into two subcategories:
deep pools (pools) and shallow pools (sand flats). This classification
seems to be descriptive of the physical divisions of this stream.

2.64 Rapids, or riffles, generally exist as short segments of 20 yards
or less; however, a few extend for at least 100 yards. Water depth is
u shallow (less than 1-1/2 feet deep). Associated with the riffles are
s} boulders, cobbles, and, to a much lesser extent, pebbles and gravel.

. Although the stream velocity decreases shoreward, mid-stream riffles
are characterized by rather high velocities of 1.5 to 4.0 feet per
second. During the year these velocities fluctuate considerably with
the water levels.

! 2.65 Pools represent the deeper, slower waters which generally have a

' soft substrate, They are commonly associated with the outer arc of a
meander, a large boulder, a beaver dam or an obstacle anchored in the
bank, such as a log or brush pile. As a result, they often occupy only
a portion of the stream width. The current is generally slow (less
that 0.8 feet/second), and the substrate is often composed of gravel,
sand, or silt, generally in combination. Seldom does the depth reach
5 to 6 feet. The maximum depth is about 8 feet.

2.66 The shallow pools, or sand flats are stretches showing great
uniformity in depth, substrate, and basic characteristics. These
71 pools sometimes extend for hundreds of yards and seem to be associated
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& with the straighter portions of the river, thus agreeing with the hy-

: pothesis of Leopold and Langbein (1966). The substrate, composed prin-
cipally of fine gravel and sand but sometimes dotted with boulders, is

. constantly shifting to produce a highly unstable habitat. Water depth
- and velocity are generally intermediate between rapids and deeper pools.

2.67 Table 8 presents an estimation of the composition of a representa-
E tive river section in the proposed reservoir area according to the

classification system of Cummins (1962). The acreages presented in

table 8 are those which would be expected in the reservoir area and are
> based on a planimeter study of 60 acres of river bed.

Table 8 - Estimated bottom composition, Wild Rice River,

Minnesota

3 Bottom Composition

' Size Riffles, Rapids Non-Riffles, Pools Overall

¥ Item (mm) Acres Percent Acres Percent Acres Percent

Boulder (>256) 138 31 3.8 8 7.6 13

; Cobble (64-256) 6.0 50 7.2 15 13.2 22
3 Pebble (16-64) 2.0 17 5.8 12 7.8 13
Y Gravel (2-16) 0.2 2 14.4 30 14.6 24
kL Sand (.13-2) -- -- 15.8 33 15.8 26
; Mud-Silt  (<€.13) — = 1.0 _2 1.0 _2
! Total 12.0 100 48.0 100 60.0 100

2,68 Flows in the Wild Rice River at Twin Valley have not reached zero
discharge during the period of record 1911-1962, although a one-day
mean discharge of 1.1 cfs was reached in 1935. About 99 percent of the
time the flow is above 3 cfs, about 98 percent of the time it is above
5 cfs, and about 83 percent of the time it is above 20 cfs. The 7-day
: low flow for the Wild Rice River at Twin Valley for a non-exceedance

: frequency of 10 percent is 5 cfs., The median flow for the same point

X on the stream is 60 cfs, and the average seasonal flows are as follows:

Season Months Average Flow (cfs)
Wint