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To: 

From: 

Final EIS Distribution List Parties 
Other interested parties 

~.~ 
Thomas W. Balcom, Supervisor :....-> · 
N.R. Planning and Review Services 

Date: March 2, 1989 

Phone: 296-4796 

Subject: PROPOSED SAND HILL RIVER WATERSHED DISTRICT PROJECT NO. 4 
FINAL ENVIRONMENTAL IMPACT STATEMENT (EIS) ADEQUACY DECISION 

The Department of Natural Resources (DNR) has issued an Adequacy Determination 
and Decision the proposed Sand Hill River Watershed District Project No. 4 
(Winger Dam) in Polk County south of the City of Winger. The DNR has determined 
that the Final EIS is adequate. The attached Adequacy Decision outlines the 
justification for this decision, and summarizes the comments received on the 
Final EIS and the DNR response to those comments. 

A public notice of this decision will also be published in the EQB Monitor. 

Attachment 

Winger 56/WING2 

AN EQUAL OPPORTUNITY EMPLOYER 





STATE OF MINNESOTA 
DEPARTMENT OF NATURAL RESOURCES 

In the Matter of the Final 
Environmental Impact Statement (EIS) 
for the Proposed Sand Hill River 
Watershed District Project No. 4, 
Polk County, Minnesota 
Pursuant to Minnesota Rules part 
4410.2800 (1987) 

FINDINGS OF FACT 
CONCLUSIONS OF LAW 
AND ORDER 

Based upon and after having considered the entire record of the proceeding, 
including written reports, written and oral data, information and 
statements, the Department of Natural Resources makes the following: 

FINDINGS OF FACT 

1. The preparation of an Environmental Impact Statement (EIS) is 
required to comply with the rules of the Minnesota Environmental 
Quality Board (EQB) for the construction of a Class I dam (Minn. 
Rules part 4410.4400, subp. 18). The Department of Natural Resources 
(DNR) is the Responsible Government Unit (RGU) for the EIS. 

2. According to EQB rules, the Final EIS shall be determined adequate if 
it: (a) addresses the issues raised in the scoping process so that 
all issues for which information can be reasonably obtained have been 
analyzed; (b) provides responses to the substantive comments received 
during the Draft EIS review concerning issues raised in the scoping 
process; and (c) was prepared in compliance with the procedures of 
the Minnesota Environmental Policy Act and the Minnesota 
Environmental Review Program rules (Minn. Rules part 4410.2800, subp. 
4). The RGU is to determine the adequacy of the Final EIS (Minn. 
Rules part 4410.2800, subp. 1). 

3. The proposed Sand Hill River Watershed District Project No. 4 (also 
referred to as the Winger Dam) is a proposal of Sand Hill River 
Watershed District to construct a Class I (high hazard) dam on the 
Sand Hill River in southeastern Polk County one mile south of Winger, 
Minnesota. The purpose of the proposed project is to provide for 
flood damage reduction for downstream areas, to provide a 
recreational lake, and to facilitate an upgraded crossing of the Sand 
Hill River for T.H. 59. The project involves the construction of an 
earth-fill flood reduction dam with a recreational pool. The 
reservoir is 6.8 miles long with a permanent or recreational pool of 
1,217 acres surface area and a depth of approximately 20.0 feet at 
the dam. The temporary flood pool for flood water storage with 1,613 
acres surface area will be above the permanent pool with a depth of 
approximately 26.0 feet at the dam. The dam will provide a total of 
6,881 acre-feet of gate-controlled flood storage and 1,548 acre-feet 
of upgraded or temporary flood storage. 
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4. Environmental review of the proposed project was initiated in 1985 
with the preparation by the DNR of a Scoping Environmental Assessment 
Worksheet (EAW) to identify issues to be addressed during the EIS 
process. 

5. The Scoping EAW was issued on November 18, 1985 to parties on the 
Environmental Quality Board's EAW Distribution List and to other 
interested persons. 

6. According to the "summary of issues" section of the EAW, issue or 
impact areas to be addressed in the EIS include dam safety 
considerations; the influence on the natural flow within the Sand 
Hill River; impacts on and downstream flow needs for fish, wildlife, 
recreation, aesthetics, water quality, and protecting of downstream 
users; impact of the proposed project on existing fisheries resources 
and the potential for management of the reservoir; the type of 
fishery that may be expected to occur if the proposed project were 
constructed; the type of fisheries techniques that would be 
incorporated to provide a certain level of fishery; reservoir and 
downstream fluctuations and their effect on fisheries; the need for 
the development of a public access if fisheries management by the DNR 
is provided; the impact of the proposed project upon the wildlife 
resources of the area; the wildlife benefits and impacts attributable 
to the proposed project; an evaluation of existing wildlife habitat 
conditions and potential mitigation needs resulting from the 
project's impacts; an evaluation of the reservoir and downstream 
fluctuations and their effect on wildlife resources; impacts on any 
archaeological resources in the immediate project area; benefits 
(agricultural, flood damage reduction, recreational and fish and 
wildlife) associated with the proposed project; the relationship 
between upstream land treatment measures and sediment yield in the 
impoundment area; the significance of changes to the reservoir area 
as a result of the project; and the potential for recreational and 
residential development. The Scoping EAW also indicated the types of 
alternatives to be evaluated in the EIS. 

7. Notice of a 30-day scoping period was published in the EQB Monitor on 
November 18, 1985, and a press release was supplied to at least one 
newspaper in Polk County, near the proposed project vicinity. A 
public scoping meeting originally scheduled for December 3, 1985 was 
rescheduled (due to inclement weather) and was held on December 17, 
1985 at the Fertile Community Center. A notice of the rescheduled 
meeting was sent on December 4, 1985 to all parties on the EAW 
Distribution List. A notice of the rescheduled meeting was also 
published in the EQB Monitor on December 16, 1985. The DNR extended 
the public review and comment period, which was originally scheduled 
to conclude on December 18, 1985, to December 27, 1985. Written 
comments were also received and accepted after the close of the 
comment period up to January 15, 1986. A summary of any comments at 
the public meeting and of the written comments was presented in the 
Scoping Decision Document in the impact areas of dam safety, Sand 
Hill River instream flow, fisheries, project and downstream water 
quality, wildlife, agriculture, land management practices and land 
use changes, and archaeological considerations. The comments 
received were also reflected in the Scoping Decision Document. 
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8. The DNR issued a Scoping Decision Document on March 24, 1986. A copy 
of the Scoping Decision Document was sent to all parties who had 
received a copy of the EAW, requested a copy of the Scoping Decision 
Document, or requested copies of written reports on the proposed 
project. The DNR submitted an EIS preparation notice to the EQB on 
April 23, 1986. The EIS preparation notice, including a summary of 
the Scoping Decision, was published in the EQB Monitor on May 5, 
1986. A press release announcing the EIS preparation notice was also 
supplied to at least one newspaper in Polk County in the vicinity of 
the proposed project. No evidence exists in the record to indicate 
that any person objected to the scope of the EIS as proposed in the 
Scoping Decision Document. 

9. The Scoping Decision Document contains the required content specified 
in Minnesota Rules part 4410.2100, subp. 6, including the issues to 
be addressed in the EIS, the alternatives to be addressed in the EIS, 
and the identification of studies to be undertaken. The topics 
identified for study and identification, and their location in the 
Draft EIS are identified in Findings 10 to 25 by underlining. 

10. A description of the purpose of the Draft Environmental Impact 
Statement and the cross-referencinq of other documents of interest to 
reviewers. This topic is treated on page 1-1. 

11. A description of the project proposal of the Sand Hill River 
Watershed District including specific descriptions of the earth-fill 
dam, the reservoir, the principal spillway, the emergency spillway, 
the operation and maintenance plan, easements, road relocations, and 
construction methods control measures. This topic is treated on 
pages 1-1 to 1-14, and 2-1. 

12. A description of the nature of the environmental setting including 
specific information on the pre-settlement vegetation, present 
vegetation, rare plants and animals, glacial till prairie, land use 
and topography, geology and groundwater levels and flow patterns, 
shoreland management considerations, the nature and extent of 
flooding problems, and floodplain management considerations. This 
topic is treated on pages 1-1 to 1-14, and 2-1. 

13. A description of the responsibilities associated with the 
maintenance, liability and insurance of the proposed dam. This topic 
is treated on pages 1-25 to 1-26. The operation and maintenance plan 
proposed by the Watershed District is presented in Appendix A. 

14. A descri tion of the alternatives (includin the alternative of the 
project proposed by the Sand Hill River Watershed District . This 
topic is treated on pages 2-1 to 2-8. 

15. A description and discussion of construction-associated impacts. 
This topic is treated on page 3-1. Temporary air and water 
pollution, soil erosion, and siltation control plans, as well as 
stream diversion and foundation dewatering plans as proposed by the 
project proposers are presented in Appendix E. Erosion control 
mitigation measures are presented on pages 4-1 to 4-2. 
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16. A description and discussion of dam safety impacts including project 
justification, alternatives, comparisons of hazard classifications, 
quantifiable benefits, consequences of a dam failure, risk assessment 
and analysis, the design flood, operation and maintenance plan and 
easements. This topic is treated on pages 3-1 to 3-4. Dam safety 
mitigation measures including information on the emergency action 
plan and the operation and maintenance plan are presented on page 
4-2. 

17. A description and discussion of fisheries resources and impacts 
including a description of the stream survey and fisheries study 
area, a description of the fisheries investigations, the existing 
fisheries resources impact, the projected fisheries for the proposed 
reservoir and alternatives, fish mana ement techni ues to rovide a 
desired fishery and fisheries management plan development including 
the need for and develo ment of an aeration s stem and a ublic 
access . This topic is treated on pages 3-5 to 3-20. Requirements 
and policies regarding public access sites are presented in Appendix 
B. DNR Commissioner's Orders regarding aeration systems are 
presented in Appendix C. 

18. A description and discussion of wildlife resources and impacts 
including a description of the Habitat Evaluation Procedures study 
recess and methodolo , the stud area and cover t e, the s ecies 

model selection, the base ine conditions, the future rojections for 
each alternative , and the habitat unit analysis by alternatives. 
This topic is treated on pages 3-20 to 3-32. Wildlife resources 
mitigation measures including the criteria to be used and 
requirements for upland and wetland mitigation are presented on pages 
4-3 to 4-4. Definitions of wetland types are presented in Appendix 
F. 

19. A description and discussion of Sand Hill River downstream 
anal sis develo ed b the DNR includin downstream effects 

modifications to the p an proposed y t e proJect sponsors . 
topic is treated on pages 3-33 to 3-42. The operation and 
maintenance plan proposed by the Watershed District is presented in 
Appendix A. Downstream resources mitigation measures including the 
criteria to be used, the need for, and the requirements and process 
for downstream wetland mitigation are presented on pages 4-4 to 4-7. 
Definitions of wetland types are presented in Appendix F. 

20~ A description and discussion of project and downstream water quality 
including the results of water quality sampling conducted by the DNR. 
This topic is treated on pages 3-42 to 3-46. 

21. and discussion of land mana ement ractices and 
proJected lan -use c anges for eac of the alternatives including 
information on sediment yield and sedimentation problems. This topic 
is treated on pages 3-47 to 3-49. 
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22. A descri tion and discussion of a ricultural im acts associated with 
eac of the a ternatives inc udin t e roJect ro osa of t e 
Watershed District . This topic is treated on pages 3-49 to 3-52. 

23. A description and discussion of the economic analysis and methodology 
including comparisons among alternatives. This topic is treated on 
pages 3-52 to 3-55. 

24. A description and discussion of the results of an independent 
archaeological investigation undertaken for the Watershed District. 
This topic is treated on pages 3-56 to 3-57 and in Appendix D. 

25. An identification of governmental permits, licenses and approvals 
required for the proposed project as well as information on the 
governmental unit responsible for each action. This topic is treated 
on pages 5-1 to 5-2. 

26. EQB rules governing environmental impact statements require the 
discussion of impacts in an EIS to 11 be a thorough but succinct 
discussion" and "shall concentrate on those issues considered to be 
significant as identified by the scoping process. Data and analyses 
shall be commensurate with the importance of the impact, ... 11 (Minn. 
Rules part 4410.2300, item H.) 

27. The Final EIS addresses the issues raised in the scoping process and 
for which information can be reasonably obtained. 

28. The Draft EIS was distributed to parties on the official EQB 
distribution list and to all parties on an expanded DNR distribution 
list (all persons sent a copy of the Scoping or EAW Scoping Decision 
Document, and all persons who requested copies of environmental 
documents concerning the project proposal) on June 29, 1987. Copies 
were placed in four public libraries. A copy of the Draft EIS and of 
seven reports (prepared by the DNR, other governmental agencies, or 
private consultants to the Sand Hill River Watershed District) 
referenced in the EIS (as sources of additional information) were 
also provided to the public review locations at the DNR Central 
Office, the DNR Bemidji Regional Headquarters, and the Winger City 
Ha 11. 

29. A Notice of Availability of the Draft EIS was published in the EQB 
Monitor on June 29, 1987. A press release announcing the 
availability of the Draft EIS, the public review locations, and 
information concerning the public meeting and the review and comment 
period was issued to at least one newspaper of general circulation in 
the county in the vicinity of the proposed project. Copies of the 
Draft EIS were also sent to any person requesting a copy. 

30. A public meeting to solicit comments on the Draft EIS was held on 
July 21, 1987 at the Winger Community Center. Posted notices 
announcing the meeting were provided by local interests in the Winger 
area. At least 48 people attended the meeting as noted by attendance 
sheets provided by the DNR. 
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31. Copies of the Draft EIS were made available at the Draft EIS public 
meeting. Persons attending the meeting were also provided with an 
agenda listing the individual presentations to be made, an expanded 
table of contents from the Draft EIS which identified each item 
discussed in the Draft EIS, a copy of the Draft EIS Summary, and a 
map depicting the site of the project proposal of the Sand Hill River 
Watershed District. Comments presented at the public meeting were 
reflected in the Final EIS. 

32. The public comment period originally scheduled to conclude August 4, 
1987 was informally extended to August 12, 1987 to respond to the 
requests of three reviewing agencies. 

33. Twelve different letters of comment involving 66 specific comments 
were submitted. These letters are reproduced in the Final EIS in 
section 3.1. 

Comments or questions presented orally at the public meeting were 
summarized in the Final EIS in section 3.2. These comments concerned 
the topics of proposed project funding, existence of groundwater 
wells within proposed flood pools, projected fisheries resource in 
the proposed reservoir under Alternative No. 1, the financing and 
co-sponsoring of aeration system costs, recreational costs, benefits 
and economic evaluation, and the existence of similar dam and 
reservoir projects in Minnesota. 

34. The Draft EIS and the Final EIS documents constitute the entire Final 
EIS. The DNR has made revisions to the Draft EIS in response to or 
as warranted by certain comments and has presented these revisions in 
Chapter 2.0 of the Final EIS document. The topics addressed by these 
revisions are proposed T.H. 59 modification (Final EIS section 2.1.2, 
pages 3 to 4), proposed roadway relocation and modifications (Final 
EIS section 2.1.3, pages 4 to 8), updated cost projections for 
Alternative No. 1 (Final EIS section 2.2, pages 4, 9 to 13), 
groundwater site location and flow patterns (Final EIS section 2.3, 
pages 13 to 14), governmental approvals (Final EIS section 2.4, pages 
13, 15), revised instream flow specific plan of operation (Final EIS 
section 2.5, pages 15 to 17), revised description of construction 
method control measures (Final EIS section 2.6, pages 17 to 18), 
revised description of Alternative No. 5 - no build (Final EIS 
section 2.7, pages 18, 20), revised construction associated impacts 
(Final EIS section 2.8, pages 20 to 21), and dam and roadway 
operation and maintenance responsibilities (Final EIS section 2.9, 
pages 21 to 22). 

35. The DNR has responded to each of the comments received on the Draft 
EIS in Chapter 3.0 of the Final EIS document, presenting these 
responses in a format to facilitate cross-referencing between the 
particular comment and response. 

36. Substantive comments on the Draft EIS concerning issues raised in the 
scoping process have been addressed in the Final EIS. 
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37. Comments requesting additional or expanded information were provided 
with individual responses which also identify where in the Final EIS 
document the text has been revised in response to the comments. 
Finding 34 outlines the sections and general topics of the Draft EIS 
that were revised in the Final EIS document. Two completely new 
sections were also added to the Final EIS document to respond to 
requests for additional or expanded information. Final EIS section 
2.1.1 discusses and summarizes information in the Draft EIS on the 
proposed reservoir description and the fishery resource potential; 
the section also provides information on Sand Hill Lake in Polk 
County as an additional evaluation of the type and extent of fishery 
resource that might be anticipated to result from the construction of 
proposed Alternative No.1. Final EIS section 2.10 discusses 
recreational opportunities and impacts including the availability of 
recreational opportunities, a recreational impact assessment 
discussion, and information concerning typical costs, development and 
acquisition assumptions, and construction specifications related to 
development of a public access. 

38. Personal views and opinions on the merits of the project proposal of 
the Sand Hill River Watershed District (Alternative No. 1) or 
recommendations regarding the selection of one or more Alternatives 
were provided a response. The response acknowledged the comment and 
emphasized that comments related to the merits of the Watershed 
District's project proposal, while not within the purview of the 
Final EIS, were referred to applicable regulatory authorities through 
the issuance of the Final EIS document. 

39. Comments dealing with issues outside or beyond the scope of the 
Scoping Decision and Draft EIS were provided a response in the Final 
EIS document. The response in Chapter 3.0 explained why the issue 
was beyond the established EIS scope, whether a substantive response 
was provided in the Final EIS document, and whether any revisions to 
the Draft EIS or additional or expanded information had been provided 
as a component of the Final EIS. No substantive comments or 
arguments were submitted to warrant any modifications to the 
established EIS scope. 

40. Copies of the Final EIS coordination correspondence and reports 
between the end of the Draft EIS public review period and the 
issuance of the Final EIS document are reproduced in Final EIS 
Chapter 4.0. A list summarizing the content of the particular 
elements is presented in section 4.1 and copies of the actual 
correspondence are presented in section 4.2. These elements may be 
useful in the final design and permitting of the project. 

41. The Final EIS was distributed on January 5, 1989 to all parties who 
received the Draft EIS and to any party who requested a copy of 
either the Final EIS or a copy of environmental studies related to 
the Sand Hill River Watershed District's project proposal. Copies of 
the document were placed in four public libraries. A copy of the 
Final EIS and of eight other reports (prepared by the DNR, other 
governmental agencies, or private consultants to the Sand Hill River 
Watershed District) were also provided to the public review locations 
at the DNR Central Office, the DNR Bemidji Regional Headquarters, and 
the Winger City Hall. 
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42. A Notice of Availability of the Final EIS was published in the EQB 
Monitor on January 9, 1989. A press release announcing the 
availability of the Final EIS, the public review locations, and the 
opportunity for public review of the Final EIS was issued to at least 
nine newspapers in and around the area of the proposed project. An 
information letter transmitted with the Final EIS document also 
identified the three criteria from the EQB rules (Minn. Rules. part 
4410.2800, subp. 4) to be used in the Determination of Adequacy. 

43. Written comments were received following distribution and notice of 
the Final EIS document from January 6, 1989 until February 6, 1989. 
Three comment letters were received. 

44. The written comments of Mr. Blanchad Krogstad on the adequacy of the 
Final EIS address six questions related to both issues in the EIS 
documents and issues related to the project proposal of the Sand Hill 
River Watershed District: (a) inadequacy of the discussion of the 
potential for the proposed permanent pool to function as a dry dam 
after a period of time; (b) discrepancies between and the validity of 
different reports prepared on the Watershed District's proposed 
project about the proposed downstream flood control benefits; (c) the 
failure of the general public in the project area to be appraised on 
a continual basis on the various costs associated with the proposed 
project; (d) the adequacy of the discussion of downstream water 
quality impacts and the relationship between water quality impacts 
and current recreational development in the Fertile area, downstream 
of the proposed reservoir; (e) adequacy of the discussion related to 
disposition of silt that is likely to accumulate at the proposed dam 
site; (f) and the extent of changes in local regulation within the 
watershed. 

45. Regarding Mr. Krogstad's comments concerning the inadequacy of the 
response in the Final EIS relative to the potential for the permanent 
pool proposed under Alternative No. 1 to function as a dry dam, Final 
EIS response 3C (Final EIS section 3.1.4) discusses this issue. That 
discussion notes that a purpose of the project proposal of the Sand 
Hill River Watershed District is to maintain a permanent pool 
suitable for certain recreational and aesthetic purposes, and to 
maintain the lower and deeper portions of the proposed reservoir in 
an open water environment. The Final EIS acknowledges that periodic 
harvest or removal of vegetation may be necessary to control emergent 
or submergent vegetation. The Final EIS also acknowledges that algae 
blooms are likely to occur since the vast majority of sediment and 
nutrient input will come from the upstream watershed area. At the 
present time, there is no intention to have the permanent pool 
function as a dry dam. 

46. Regarding Mr. Krogstad's comments concerning the potential flood 
control benefits associated with the proposed project which were 
identified in a 1984 U.S. Army Corps of Engineers Section 205 Initial 
Appraisal Report, both the Draft EIS and Final EIS documents 
discuss the issue of potential flood control impacts and benefits 
(Draft EIS sections 1.11.8, 1.11.9, 3.2, 3.8 and 3.9, and Final EIS 
sections 3.1 and 3.2). 
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The U.S. Army Corps of Engineers document was prepared to assess the 
feasibility of the Watershed District's project proposal as a federal 
flood control project. The Sand Hill River Watershed District's 
position is that benefits to downstream areas on the Red River of the 
North do exist, and the District's evaluation of such benefits is 
provided in an economic analysis developed by the Watershed District 
and noted in the EIS. This information was also used to evaluate the 
benefits on the Red River as developed by the Lower Red River 
Watershed Management Board. 

47. Regarding Mr. Krogstad's comments that the general public should be 
appraised in a public forum, on a continual basis of the costs 
associated with the proposed project, this comment is not an issue 
within the scope of the EIS, but it is rather a recommendation to the 
project proposers for informing the general public about financial 
implications of the proposed project. The Final EIS included updated 
cost projections for proposed Alternative No. 1 in Final EIS section 
2.2. The recommendation in this comment is a valid one, and the DNR 
encourages the Sand Hill River Watershed District on a routine and 
continuing basis to appraise the general public in the proposed 
project vicinity of the costs associated with the development of the 
proposed project. These costs should include not only construction 
costs but also the costs associated with bubbler equipment, 
electricity, liability insurance, and the cost associated with 
vegetation removal and equipment. This information should be 
presented in a variety of public forums included but not limited to 
publication in local newspapers, Watershed District regular meetings, 
and Watershed District public meetings or hearings associated with 
development of the project proposal. Presenting this information to 
the public would facilitate DNR compliance with the directive from 
the Legislature which requires the Commissioner of DNR to determine 
that additional financing necessary to complete the proposed project 
has been committed from other sources (1984 Minn. Laws, c. 597, 
Section 5, Subd. 4(d)). 

48. Regarding Mr. Krogstad's comments concerning the potential for 
discharge of hypolimnetic waters to produce water quality impacts 
downstream, the effect of water quality impacts on recreational 
development underway on the Sand Hill River downstream of Winger, and 
the regulatory decisions relating to whether the released water 
satisfies the standards of Section 401 of the Clean Water Act, these 
comments have either been addressed in the Final EIS documents, are 
beyond the scope of the EIS, or are functions of federal and state 
regulatory processes. The EIS documents discuss the water quality 
impacts of the proposed project in Draft EIS Chapter 3.0, and in 
Final EIS sections 3.1 and 3.2. Recreational development in the 
Fertile area which may be underway at this time and any potential 
impacts on such development attributable to the Sand Hill River 
Watershed District were not within the scope of the EIS as identified 
in the Scoping Decision. Limiting the Final EIS scope to addressing 
those issues raised in the scoping process complies with the 
requirements of the EQB rules governing EIS adequacy (Minn. Rules 
part 4410.2800, Subp. 4.A.). 
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The determination of whether the water released from the proposed 
reservoir satisfies the standards of the Clean Water Act are to be 
addressed by the U.S. Army Corps of Engineers, the U.S. Environmental 
Protection Agency, and the Minnesota Pollution Control Agency (MPCA) 
as a component of those agencies' permitting processes. The specific 
permits were identified in Draft EIS Chapter 5.0 and Final EIS 
section 2.4. In addition, the monitoring of water quality is within 
the jurisdiction of the MPCA's permitting authority. 

49. Regarding Mr. Krogstad's questions concerning the disposition of silt 
estimated in the Draft EIS to accumulate at a rate of 21,900 tons per 
year and the effect of the accumulation on the morphometry of the 
proposed dam, dredging and maintenance activities are generally a 
component of the DNR permitting processes associated with the 
proposed project. Requirements for maintenance and silt disposition 
would be included as conditions of the DNR permit. Draft EIS section 
3.7 includes information which shows that if no removal of sediment 
occurs, at year 100 there will be 89% of the designed storage 
remaining. 

50. Regarding Mr. Krogstad's comments about the potential for and nature 
of local shoreland management regulations to be imposed to reduce or 
minimize the extent of algae bloom, these comments are related to 
decisions by local jurisdictions and are not concerns about the 
adequacy of the Final EIS. Land use and shoreland regulations are 
within the jurisdiction of local authorities. The DNR does have 
permitting authority over aquatic nuisance control (as noted in Draft 
EIS Chapter 5.0 and Final EIS section 2.4) and could provide 
assistance in determining methods to deal with such problems if they 
arise. However, and as noted in Draft EIS section 1.11.7 as part of 
the permitting process, the local government will be required to 
apply an appropriate shoreland classification and standards to the 
constructed reservoir. 

51. The Minnesota Pollution Control Agency (MPCA) submitted written 
comments with identifying reasons for that agency to conclude that 
the Final EIS is inadequate and specifying their position on four 
items which, if included in the Final EIS, would from their 
perspective result in an adequate Final EIS. These items are: (a) an 
analysis of benefits and costs which fully considers all benefits and 
all costs; (b) a complete discussion of the environmental impacts, 
including downstream water quality impacts, of all alternatives; (c) 
the District's plan for mitigation of project impacts and the costs 
associated with that plan, for all alternatives; and (d) a realistic 
assessment of the ability of this project to provide recreation. 

Issues raised by the MPCA and the MPCA's conclusions will be 
addressed in Findings 52 to 61. 
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52. Regarding the MPCA's comments on its certification responsibilities 
under Section 401 of the Clean Water Act (CWA) and its position that 
the EIS should contain sufficient information to judge whether 
applicable water quality standards would be met, these issues 
basically concern differences of opinion on the extent of 
information, evaluation, and analysis to be included in an 
environmental impact statement instead of as components of regulatory 
processes. Findings 9 to 25, 27, and 34 to 37 discuss that the Final 
EIS documents provide, consistent with the provisions outlined in the 
Scoping Decision Document, an identification, discussion, evaluation 
and analysis of environmental impacts (including water quality 
considerations) associated with the proposed Sand Hill River 
Watershed District ·Project No. 4. The Final EIS documents do not 
leave major unanswered questions for the permitting processes. The 
approach to the identification and analysis of impacts, alternatives, 
and mitigation measures complies with the provisions of Minnesota 
Rules part 4410.0300, subpart 4 that an EIS is to contain information 
that addresses the significant environmental issues of a proposed 
action, and that environmental documents are to be used as guides in 
issuing, amending, and denying permits (Minn. Rules part 4410.0300, 
subp. 4). 

The inclusion in an EIS of all permit information is only required 
for those permits which are identified during the scoping process and 
in the Draft EIS as being those for which all necessary information 
will be gathered for presentation in the EIS (Minn. Rules part 
4410.2300, item F.). None of the permits identified in the Scoping 
EAW, Scoping Decision Document, or in the EIS documents were 
identified in the Scoping EAW, Scoping Decision Document, or in the 
EIS documents as those for which all necessary information would be 
concurrently gathered, developed, and presented in the EIS documents. 
The Final EIS is not inadequate because all information for all 
required permits was not presented in the Final EIS documents. 

53. Regarding the MPCA comments concerning downstream water quality 
impacts (specifically the recommendations for additional calibration 
and verification analysis to predict dissolved oxygen responses, for 
discussion of nuisance conditions which may result from construction 
and operation of the proposed project, and for a complete analysis of 
water quality impacts), these comments relate to issues involving the 
MPCA permitting process and the extent of information required for 
MPCA water quality certification of the U.S. Army Corps of Engineers 
(USCE) permit. The October 20, 1988 report referenced in the MPCA 
letter was a report prepared by the Sand Hill River Watershed 
District to respond principally to issues raised by the MPCA and it 
related to additional and more specific information which the MPCA 
would require as part of its permitting processes. The DNR included 
the MPCA staff review of this report in Final EIS chapter 4.0. This 
MPCA review identifies the specific information which will still be 
required for the MPCA to make a decision on a section 401 water 
quality certification. The MPCA comments regarding the extent of 
downstream water quality information and analysis required for its 
regulatory decision-making processes are issues related to the level 
of information required by the project proposer as part of the MPCA 
permitting processes. 
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Findings 52 to 61 discuss that the Final EIS documents provide an 
identification and assessment of water quality impacts consistent 
with the provisions outlined in the Scoping Decision Document. The 
Final EIS is not inadequate because it does not include information 
which has been requested or which still may be required to be 
addressed by the Watershed District and submitted to the MPCA as a 
component of the USCE and MPCA permitting processes. 

54. Regarding the MPCA comments that the Final EIS documents do not 
adequately address the recreational interest of the public in the 
proposed project, the subject of public interest in the project from 
a recreational standpoint, consistent with the Scoping Decision is 
addressed in both the Draft EIS and Final EIS documents (Draft EIS 
Chapter 1.0, Chapter 2.0, Chapter 3.0, Chapter 4.0, and Final EIS 
sections 2.1.1, 2.2, 2.5, 2.10, 3.1 and 3.2). Finding 37 outlines 
specific information which was added to the Final EIS to respond to 
concerns raised in the Draft EIS addressing the issue of recreational 
opportunities, availability, resources and impacts. The MPCA comment 
letter, based in part on the results of MPCA public perception 
surveys, questions the DNR's conclusions in the Final EIS concerning 
estimates of recreational use and demand. The data used by the DNR 
(in part) to develop the analysis, evaluations, and conclusions 
presented in the Final EIS are based on public participatory survey 
work, specifically actual use events. The MPCA comment letter does 
not present specific instances or examples questioning the validity 
of the information developed by the DNR and included in the Final 
EIS. The MPCA's comment letter argues simply that the Final EIS 
conclusions are "highly unlikely"; such a statement without specific 
examples or other data is not sufficient to warrant revisions in the 
Final EIS conclusions. The Final EIS presents a sufficient 
identification and evaluation of recreational impacts, opportunities, 
facilities, and uses associated with the Watershed District's 
proposed project. 

55. The MPCA written comments address the agency's recommendations for 
the extent of an economic analysis which it feels should be included 
in the Final EIS documents. Issues related to economic evaluation, 
the identification of the approach and extent of economic evaluation 
presented in the EIS documents, and the approach and extent of 
additional analysis which might be required in subsequent permitting 
processes are presented in Draft EIS section 3.9 and Final EIS 
sections 2.10, 3.1 and 3.2. The MPCA contends the Final EIS needs to 
respond to the question of whether a publicly-funded flood control 
project would in fact control floods sufficiently to make the project 
a worthwhile public expenditure. The Scoping Decision did not 
indicate that the EIS would contain such a determination, and the 
issue of a particular public expenditure of funds is not a subject to 
be decided in the EIS but rather it may be an issue related to 
decisions to be made as part of various regulatory processes. Final 
EIS section 3.1.8 and Finding 47 address the requirement that prior 
to any release of funds for proposed project construction, the DNR 
must determine that sufficient funds to complete the project have 
been committed from other sources. 
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Final EIS section 3.1 (more specifically sections 3.1.9, 3.1.10, 
3.1.11 and 3.1.12) discuss the project justification required by the 
Sand Hill River Watershed District as part of the DNR permitting 
process for new Class I dam construction. The Final EIS includes the 
extent of the information and discussion that the DNR indicated, in 
June 23, 1988 correspondence to the MPCA (copy included in Final EIS 
chapter 4.0), would be included in the Final EIS in the topic areas 
of flood control benefits, recreational benefits, mitigation and the 
benefit cost ratio. 

The MPCA written comments related to the potential that the DNR 
modifications to the Watershed District's proposed operation plan may 
limit flood control benefits, is an issue related to permitting 
decisions. The recommended specific instream flow plan of operation, 
the purpose of the plan, and the implementation of the parameters of 
the plan through the DNR permitting process are identified in Final 
EIS section 2.5. 

56. Regarding the MPCA comment identifying a series of specific 
considerations which the MPCA feels should be included in the 
economic evaluation, Findings 27, 36 and 55 address this concern 
through a showing that the Final EIS documents provide the extent of 
the identification, discussion, evaluation, and analysis related to 
economic issues as outlined in the Scoping Decision. The Final EIS 
document specifically d1scusses the issues of the cost of an 
appropriate aeration system, the costs of wildlife mitigation, the 
cost of certain components of recreational development, the 
commitment of the project proposer to mitigation measures, and the 
methods by which further identification and clarification of these 
items would occur (Final EIS chapter 2.0, and Final EIS sections 3.1 
and 3.2). Issues related to a further accounting of flood control 
benefits and explanations of project feasibility as expressed in a 
benefit-cost ratio, are not specific EIS issues, are beyond the scope 
of the EIS, and are recommendations most appropriately directed to 
the Watershed District since they deal with components of ultimate 
proposed project design to achieve proposed objectives. The 
inclusion of capital and operation or maintenance costs related to 
pumping is also beyond the scope of the EIS because pumping was not a 
component of project features during the EIS process, and the 
specific instream flow plan of operation outlined in Final EIS 
section 2.4 does not specify pumping as the method to maintain the 
instream and downstream protected flow requirements specified in the 
Final EIS. 

57. Regarding the MPCA comments that changes to the benefit cost analysis 
developed by the Watershed District are needed and should be included 
in the Final EIS, the Final EIS (Final EIS section 3.1) already 
discusses the approach and extent of the proposed benefit and cost 
information presented in the Final EIS documents consistent with the 
provisions of the Scoping Decision. The Final EIS identifies the 
extent of further economic evaluation that may occur as components of 
agency regulatory processes. The Final EIS presents the level of 
information on this issue consistent with the provisions of the 
Scoping Decision. This issue is also addressed in Findings 27, 36 
and 55. 
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The MPCA written comments related to lack of agreement with the 
position of the DNR concerning the inclusion in the EIS of costs and 
benefits of publicly-funded projects, are a misinterpretation of the 
contents of the June 23, 1988 correspondence between the DNR and the 
MPCA. The position of the DNR as specified in that correspondence {a 
copy of which is included in Final EIS chapter 4.0) is that a formal 
benefit-cost ratio is neither a necessity for state publicly-funded 
projects nor required by the Minnesota Environmental Review Program 
rules. 

58. Regarding the MPCA comments related to distinctions between the 
environmental review and permitting processes, this issue for this 
EIS is addressed in the June 23, 1988 correspondence between the DNR 
and the MPCA which is included in Final EIS section 4.2, and in 
Findings 52 and 53. The Final EIS documents, as established in 
Findings 9, 27 and 36, comply with the content requirements of 
Minnesota Rules part 4410.2300 and part 4410.2700, subp. 1. 

59. Regarding the MPCA comments suggesting that no mitigation plan has 
been presented in the EIS, the Final EIS documents present a 
substantial amount of information on mitigation measures and 
requirements {Draft EIS chapters 3.0 and 4.0 and Final EIS chapter 
2.0, sections 3.1 and 3.2) for various aspects of the project 
proposal of the Sand Hill River Watershed District. The Final EIS 
explained throughout section 3.1 that while certain specific aspects 
of mitigation would be formalized as components of agency permitting 
processes, the requirements governing such mitigation are as 
discussed in the Final EIS documents. 

60. Regarding the MPCA's comments on the discussion of alternatives in 
the Final EIS documents, particularly in relation to water quality 
considerations, the Final EIS documents contain the discussion of 
impacts of the various alternatives {the proposal of the project 
sponsors being only one such alternative) consistent with the terms 
of the Scoping Decision and in compliance with the intent of 
Minnesota Rules part 4410.2300. The impact discussion of 
alternatives was not limited to fishery resource impacts but 
included, for example, the issues of dam safety, proposed project 
features, downstream wetland systems, wildlife resources impacts, 
economics, agricultural impacts, and land management changes and 
impacts. The MPCA comments fail to provide sufficient justification 
that the DNR's treatment of alternatives in the Final EIS is contrary 
to the requirements of the EQB rules or to the issues determined in 
the scoping process. 

61. The MPCA written comments recommend the addition of four items 
{delineated in Finding 51) which that agency contends are necessary 
to be included in the Final EIS in order for the Final EIS documents 
to be adequate. As established in the Findings presented in this 
Determination of Adequacy and specifically in the foregoing Findings 
52-60, the Final EIS documents either sufficiently address the issues 
raised in the scoping process so that issues for which information 
can be reasonably obtained have been analyzed and provide responses 
to the substantive comments received during the Draft EIS review 
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62. 

63. 

period concerning issues raised in the scoping process or 
modifications are unwarranted as being beyond the scope of the EIS. 
The four items identified by the MPCA were addressed in the Final EIS 
documents in accordance with the established scope of this EIS. 

The U.S. Environmental Protection Agency (EPA) submitted written 
comments expressing the position of that agency that the Final EIS 
documents do not satisfactorily address the issues of: (a) 
alternatives, (b) water quality, (c) wetland impacts, and (d) the 
extent and use of information which may be required in order for the 
EPA to fulfill its review and comment responsibilities associated 
with the permit required by the U.S. Army Corps of Engineers (USCE) 
for the proposed project. Many of the EPA's comments appear to be 
primarily the result of some confusion and misinterpretation 
regarding the function and purpose of the Final EIS documents as 
components of the state and federal environmental review and 
regulatory processes. 

The issues raised by the EPA and the EPA's position on those issues 
will be addressed in Findings 63 to 66. 

c -Regarding the EPA's comments on the sufficiency Y:.L.lb.._eaiscussion of 
a lterna ti ves presented in the Fina 1 EIS documefi·t~,~·.fb.es~ .. comments 
relate to confusion regarding the scope and furfc.tion o•f.:i;tl)e Final 
documents (both the Draft EIS and Final EIS-documents), druj\to a 
difference of opi n.i on regarding the need and j t.rs·q·q.~~ ti on:·:.f9r 
expansion of the alternatives analyzed in the Dra(f.t'.i~~$s·-~:; 
recommended by the EPA. · · · "f-> .,:> 

EIS 

The Draft EIS and Final EIS documents both constitute the .·i6mplete 
Final EIS (see Finding 34). The EIS ,prepared·"f,or. the. proposed Sand 
Hill River Watershed District Project·~o. 4 ev~lu~ted a total of five 
alternatives, two of which included the project proposal of the Sand 
Hill River Watershed District and the no-build alternative. Further 
information, discussion or evaluation for only those alternatives was 
presented in the Final EIS document since Chapter 2.0 of that 
document included revisions to the Draft EIS document to respond to 
substantive comments submitted during the Draft EIS public review 
period (see Findings 34 and 37). The written comments submitted on 
the Draft EIS by the EPA included four recommendations regarding 
alternatives as follows: (a) elimination of Alternative No. 1, (b) 
additional evaluation of Alternative No. 2, (c) an additional 
alternative or combination of alternatives comprising a dry dam with 
downstream flood protection and flood proofing measures, and (d) 
alternatives at other locations which might obviate the need for a 
Class I dam. The EPA did not provide specific justification for the 
need to expand the discussion of alternatives and some of the EPA's 
recommendations were for alternatives already evaluated in the Draft 
EIS. 
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The DNR responses provided to these comments (responses 12E, 12F, 
12G, and 12H in Final EIS section 3.1.12) sufficiently addressed 
these comments and explained that a dry dam alternative was already 
evaluated in the Draft EIS (Alternative No. 2), outlined the negative 
impacts on natural resources associated with a dry dam, addressed the 
relationship of nonstructural flood control measures within the DNR 
permitting process and referred to the Draft EIS section on flood 
plain management considerations, and explained the extent of the 
discussion of alternatives as specified in the Scoping Decision 
document. The EQB rules governing environmental impact statements 
require data and analyses to be commensurate with the importance of 
the impact (see Finding 26; Minn. Rules part 4410.2300, item H.), 
require the documents to address the issues raised in the scoping 
process and to respond to substantive comments on the Draft EIS 
concerning issues raised in the scoping process (see Findings 27 and 
36). Environmental documents are to be used as guides in issuing, 
amending, and denying permits (see Finding 52; Minn. Rules part 
4410.0300, subp. 4). As noted in the response to the comments of the 
EPA (response 12G in Final EIS section 3.1.12) and in Findings 8 and 
39, no comments were received objecting to the content of the 
parameters of the EIS as specified by the Scoping Decision document, 
and no substantive comments or arguments were submitted to warrant 
any modifications to the established EIS scope. The EPA comments 
fail to provide sufficient justification that the DNR's treatment of 
alternatives in the Final EIS documents is contrary to the 
requirements of the EQB rules or to the issues determined in the 
scoping process. 

The EPA also contends that expansion of the treatment of alternatives 
is necessary to provide an equal discussion and presentation of all 
alternatives for regulatory decisions, and to comply with 
requirements in Section 404(b)(l) of the Clean Water Act (the 
guidelines used by the USCE in issuing Section 404 permits) and with 
the provisions of federal Executive Order 11990 regarding protection 
of wetlands. This EIS on proposed Sand Hill River Watershed District 
Project No. 4 was prepared by the DNR to fulfill and to comply with 
the requirements of the EQB and of the Minnesota Environmental Review 
Program for projects involving the construction of Class I high 
hazard dams (see Finding 1). Though federal rules or requirements 
may apply to the proposed project and are relevant in regulatory 
decisions, the responsibilities and requirements regarding the EIS, 
and the adequacy and sufficiency of the Final EIS documents are based 
on the criteria specified in the EQB rules (see Finding 2). The 
scope of the alternatives discussion as presented in the Final EIS 
documents is consistent with the terms of the Scoping Decision 
document and is in compliance with the intent of Minnesota Rules part 
4410.2300. (The scope of alternatives evaluated was discussed in 
Final EIS sections 3.1.9 and 3.1.12; these issues are also discussed 
in Findings 9 to 27, 34, 36 to 39, 51 to 52, and 60.) 
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The EIS was prepared to comply with state and not federal 
requirements and the adequacy of the Final EIS documents is not 
dependent upon compliance with the provisions of Section 404(b)(l) of 
Clean Water Act (or with the provisions of guidelines promulgated 
under that section). Further, the adequacy of the Final EIS 
documents is not dependent upon specific compliance with federal 
Executive Order 11990. The DNR response in the Final EIS to the 
comments of the U.S. Fish and Wildlife Service (response 4F in Final 
EIS section 3.1.4) emphasizes that specific compliance with the 
executive order is not required because no federal monies are 
intended to be expended in connection with proposed project 
construction. In addition, the provisions of the executive order 
apply to actions by federal agencies and the executive order does not 
apply to the issuance by federal agencies of permits, licenses, or 
allocations to private parties for activities involving wetlands on 
non-Federal property. (Exec. Order 11,990, 3 C.F.R. 121, 1977 Comp.) 

64. Regarding the EPA 1 s comments concerning water quality impacts 
associated with the project proposal of the Sand Hill River Watershed 
District, the identification, discussion, and evaluation of water 
quality issues and impacts are discussed and analyzed throughout the 
Draft EIS (Chapters 3.0 and 4.0) and Final EIS (Chapters 2.0, 3.0 and 
4.0) documents consistent with the provisions outlined in the Scoping 
Decision document. These issues are also delineated and addressed in 
Findings 9 to 27, 34 to 37, 45, 48 to 49, 52 to 53, and 60. 

Issues cited by the EPA regarding the potential for proposed 
reservoir eutrophication to result in violations of water quality 
standards are concerns related to permitting processes and regulatory 
decisions. The function of the EIS is to provide for a presentation 
of potential impacts consistent with the terms of the Scoping 
Decision document. Issues specifically related to compliance with 
various regulatory standards are functions of permitting processes 
and beyond the scope of the EIS. This issue is also discussed in 
Findings 48, 52 to 53, and 61. 

65. Regarding the EPA's comments on wetland impacts (specifically that 
lack of feasible alternatives to the filling or impacting of wetlands 
be shown, that adverse impacts resulting in the loss of wetlands be 
discussed, that negative impacts related to wetland loss be 
addressed, and that losses of wetlands be kept to a minimum and be 
mitigated), the Final EIS documents present these issues (including a 
substantial amount of data, evaluation and analysis of wetland, 
wildlife and habitat impacts and losses for all of the alternatives) 
throughout the documents. The Draft EIS included a thorough Habitat 
Evaluation Procedure (HEP) analysis which delineated upland and 
wetland gains and losses for all of the alternatives (Draft EIS 
section 3.4), identified the extent of losses required to be 
mitigated, and outlined required methods to mitigate such losses 
(Draft EIS section 4.3). The Draft EIS also included the evaluation 
of downstream wetland impacts and losses (Draft EIS section 3.5) and 
the required measures to mitigate downstream wetland losses and 
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impacts (Draft EIS section 4.4). The Final EIS emphasized throughout 
Final EIS section 3.1 that the identification, evaluation and 
analysis of wetland impacts and losses, as well as the requirements 
governing mitigation measures are as discussed in the Final EIS 
documents. No comments were received on the Final EIS documents from 
any of the HEP Team participating agencies regarding the HEP analysis 
or evaluation. 

Further, the issues regarding wetland impacts and losses in the EPA's 
written comments are concerns related to compliance with federal 
Executive Order 11990. Finding 63 explains why Final EIS adequacy 
does not require specific compliance with the executive order. 

66. The EPA's written comments also include that agency's current 
position and recommendations regarding Sand Hill River Watershed 
District project proposal and states that since the requirements of 
Section 404 of the Clean Water Act could not successfully be met, the 
EPA will recommend denial of the USCE's Section 404 permit and will 
continue to maintain that recommendation until all of the 
requirements for the USCE's permit (including the requirements of any 
guidelines established by which the USCE grants permits) have been 
met. These issues raised are concerns related to the federal 
permitting processes and are beyond the established scope of the EIS. 

The purpose and function of this EIS is to fulfill the DNR's 
responsibilities as an RGU under the EQB rules and under the 
provisions of the Minnesota Environmental Review program (see Finding 
1). The Final EIS documents are adequate when the criteria for the 
Determination of Adequacy outlined in Finding 2 are met. Compliance 
with these criteria has been established by these Findings (see in 
particular Findings 5, 7 to 9, 27 to 37, 41 to 43, and 67 to 71). 
One function of EIS is that it contains information that addresses 
the significant environmental issues of a proposed action and that it 
can be used as a guide in issuing, amending, and denying permits 
(Minn. Rules part 4410.0300, subp. 4). The function of the EIS is 
not to comply with all of the permit requirements associated with the 
project proposal or to comply with federal environmental review 
requirements. Findings 52 and 53 establish that the Final EIS is not 
inadequate because all of the regulatory requirements have not been 
met or because all information for all required permits has not been 
included in the Final EIS documents. 

The EPA also indicated that if the U.S. Army Corps of Engineers 
prepares an environmental document on its permit, depending on the 
extent of new information, the EPA would refer the proposed project 
to the federal Council on Environmental Quality (CEQ) under the 
provisions for predecision referral of proposed federal actions 
determined to be environmentally unsatisfactory (40 C.F.R. part 
1504). The preparation by the USCE of a federal environmental 
document is a decision not connected with the Minnesota Environmental 
Review process but is a decision to be made by the USCE as a 
component of its regulatory process. Referral of environmentally 
unsatisfactory projects to the CEQ applies to major federal actions 
involving federal agencies, and as established in Finding 63, such a 
referral is inapplicable to the adequacy of this particular EIS. 
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67. The public has been offered opportunities for input into the scope of 
the EIS, the content of the Draft and Final EISs, and the adequacy 
decision on the Final EIS in accordance with all applicable 
provisions of the Minnesota Environmental Review Program rules. 

68. The EIS document meets the content requirements of Minnesota Rules 
part 4410.2300, including a cover sheet, summary, table of contents, 
list of preparers, project description, governmental approvals, 
alternatives, environmental, economic, employment, and sociological 
impacts, mitigation measures, and appropriate appendices. 

69. The EIS provides an evaluation and analysis of effects and 
alternatives, which is commensurate with their importance as 
identified by the scoping process, and identifies reasonable 
mitigative measures and requirements for identified adverse effects. 

70. The Final EIS has been prepared in accordance with the procedures of 
Minnesota Statutes, section 1160.04 (1988) and Minnesota Rules part 
4410.0200 to 4410.7800 (1987). 

71. The Final EIS document satisfies the conditions of adequacy set forth 
at Minnesota Rules part 4410.2800, subpart 4. 

72. At least seven working days prior to the final decision of any state 
agency if an EIS has been prepared for that project, that state 
agency shall provide the EQB with notice of its intent to issue a 
decision (Minn. Rules part 4410.3200, subps. 1 and 2). The EQB or 
the EQB Chair has the authority to delay implementation and to 
determine whether to affirm, reverse or modify the governmental 
unit's decision where there is substantial reason to believe that the 
project or its approval is inconsistent with the policies and 
standards of Minnesota Statutes, sections 1160.01 to 1160.06 (Minn. 
Rules part 4410.3200, subps. 3, 4, and 5.C.). A state agency for 
these purposes is "any officer, board, commission, bureau, division, 
department, or tribunal ... , having a statewide jurisdiction and 
authorized by law to make rules or to adjudicate contested cases." 
(Minn. Stat. § 14.02, subd. 2). 

73. Proposed Sand Hill River Watershed District Project No. 4 is a 
project to be wholly or partially conducted by a state agency for 
which an EIS was prepared. At least seven working days prior to a 
final decision, any and all state agencies with governmental permits, 
approvals or licenses associated with the project shall provide the 
EQB with notice of intent to issue a final decision to enable the EQB 
or EQB Chair to determine compliance with the provisions of Minnesota 
Rules part 4410.3200. The notice shall include a brief description 
of the project; the date the final decision is expected to be issued; 
the title and date of EISs prepared on the project; and the name, 
address, and phone number of the project proposer and parties to any 
proceeding on the project (Minn. Rules part 4410.3200, subp 2). 
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74. Officials responsible for the issuance of permits for natural 
resources management and development shall give due consideration to 
the provisions and policies of Minnesota Statutes, sections 1160.01 
to 116D.06 (Minn. Stat. § 116D.04, subd. 7). In deciding whether to 
issue permits, the DNR shall be guided by the policies and 
requirements of Minnesota Statutes chapter 116D (Minn. Rules parts 
6115.0150 and 6115.0300). 

75. The Department shall document in written form, for all permits, 
licenses, and approvals to be issued by the Department of Natural 
Resources in connection with proposed Sand Hill River Watershed 
District Project No. 4, the extent to which such permits, licenses, 
and approvals are consistent with the provisions, policies and 
requirements of Minnesota Statutes sections 1160.01 to 116D.06 and 
adhere to the recommendations, evaluations, requirements, findings, 
and conclusions established in the Final EIS (Draft EIS and Final 
EIS) and in this Determination of Adequacy. 

CONCLUSIONS 

A. The Department of Natural Resources has the authority to determine 
the adequacy of the EIS for proposed Sand Hill River Watershed 
District Project No. 4. 

B. The DNR has fulfilled procedural requirements relating to the 
determination of adequacy. 

C. An EIS is adequate if it meets the criteria set forth in Minnesota 
Rules part 4410.2800, subp. 4. 

D. The Final EIS document for the proposed Sand Hill River Watershed 
District Project No. 4 is adequate because: 

1. it adequately addresses the issues raised in scoping so that all 
issues for which information can reasonably be obtained have 
been analyzed; 

2. it provides responses to timely substantive comments received on 
the draft EIS; and 

3. it was prepared in compliance with the procedures of the act and 
the environmental review program rules. 

E. Proposed Sand Hill River Watershed District Project No. 4 is a 
project to be wholly or partially conducted by a state agency for 
which an EIS was prepared. At least seven working days prior to a 
final decision, any and all state agencies with governmental permits, 
approvals or licenses associated with the project shall provide the 
EQB with notice of intent to issue a final decision to enable the EQB 
or EQB Chair to determine compliance with the provisions of Minnesota 
Rules part 4410.3200. The notice shall include a brief description 
of the project; the date the final decision is expected to be issued; 
the title and date of EISs prepared on the project; and the name, 
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address, and·phone number of the project proposer and parties to any 
proceeding on the project (Minn. Rules part 4410.3200, subp. 2). 

F. The DNR will document in written form, for all permits, licenses, and 
approvals to be issued by the Department of Natural Resources in 
connection with Sand Hill River Watershed District Project No. 4, the 
extent to which such permits, licenses, and approvals are consistent 
with the provisions, policies and requirements of Minnesota Statutes 
sections 116D.Ol to 1160.06 and adhere to the recommendations, 
evaluations, requirements, findings, and conclusions established in 
the Final EIS (Draft EIS and Final EIS) and the Determination of 
Adequacy. 

G. That any Findings which might properly be termed Conclusions and any 
Conclusions which might properly be termed Findings are hereby 
adopted as such. 

ORDER 

Based on the Findings of Fact and Conclusions contained herein and the 
entire record of the proceeding: 

The Department of Natural Resources hereby determines that the Final 
Environmental Impact Statement for the Proposed Sand Hill River 
Watershed District Project No.4 is adequate. 

Approved and adopted --~ __ li-__ 1_J+---</._f_g; __ [ __ 

STATE OF MINNESOTA 
DEPARTMENT OF NATURAL RESOURCES 

~4zL __ 
__.., STE\/ENG9THORNE 

Deputy Commissioner 

Winger 55/WING2 
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-~al col:::: 
: : i~L:.l.. Jept. of :~ atur:::i.l .\eG ourc e:::: 
~n viro.nner:. t ?.l J.evi e 1

.: Coor::.~~ ::-'.a tor 
Cffico of Planning 
500 Laf~yette ~o~d 
.·)t. Paul, i;i'.'.11~ 55155 - 4010 

Dear :~ro 3alcoL~1: 

Q 
./ 

The followinz co~se~ts are ~ade ~0c~use I believe they sl1ould be cnn
si de red before f 2-nal ar:9rov::0.l 0:: t:-:.e .:J.~ ) • 

1. •:1:~rn question. ';Ild.ch I 1-::0:=?'.~, '/·ich 1.;J,'JS l,311elled. as 3C in the :::..,:=:_c,.; ':fas tot
ally avoided; ths.t ::... 3 , co1_<.lc1 t~::.is p2rm0.nent pool dam be m3.de to f:.mctio11 
as a dry d2.m, if ,in tir:~eJ ever:. L!.e no.st cac,ual observer could1i.t .sta"L1d t~1e sne~1; 

2. It is stated that the :inr;er ~)am is a Flood Control Dam, nrii'~-iarily. 13ut 
the Section 205 Initial Ap~raisal Re~ort conducted by the ii.S. Army Corps 
of Sngineers in 1984 came to the conclusion that there would be no flood 
control benefits frou t~is dam beyond the sMall dan at Jear Park (a~out 8 
:rriles do\mstream). Is L1is re·port valid or did t~rn Corps use ir11Jroper 
parameters or nake an error in their calculations? 

3. The tax-paying public should be fille~ in on the costs of this dam on 
an continuing basis--not construction cost~ but such things as ~aintaining 
bubbler equipment, electricity, lia~ility insurance, cost of, stor~~e of 
and uaintens.nce of t~ie 112.rvester used in gettin[:; rid of vegetation l'o 
e~fort has 1Jeen r:Jad.e to sho 1 .. v t!1i.s in the local news1Ja=Jers. 

4. ~i1e lJI'OSlJect seens ve17 real t~1e.t disc~1::::i.r.~e o~ ~1y:Jolimnetic vre.ters vri th 
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J.iver at :?ertile? Ll0 1:'! will t::-ie decisioE ~Je cac'.0, event:_l.:;.ll~r, 1:1het:1eT or 
~10t the relee.se::l \:.rater meets the criteria G})elle.~:_ out in .3ect L:-01 of the 
Cl e":i.n ,'ate:: Act? 

.:Ja:J uill 
profound 
cha.nnel. 
\] u cl ' ~-.i. 0 t 

exceed 20,000 Tons annually. 
effect on the morp~o~e~ry of 
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cl. i:::; ~-) o s i t i or: o l' t · 1 i .3 :3 i 1 t ? ( t ·,- i c i s 
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1
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b. '.::1~1e 1.-;at:sr :Lid sili~ ::ill co11ti:1ue -':o carl"'~," t~1ci2:' lo--,< o.~ :.',.o .. OT0'~1-S, 
9e.sticici.e.::.; c:-.i:'lcl. -·,a li.~'.:.2, in.to t~1e c~a::1 • .Jo t;·,e f:u_"''":e:c's in_ '.:':-~e 3mF1.>il~- ·a-ce~~..,-
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on the blue-c;ree:n. alc:al bloor'.ls? If t!1.ey ~(:,:ie•.-r, it co·c1ld r:a~~e so·-1e re.:11 
differences in t~eir at~itude to~ard l~nd ease0ent. 
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Minnesota Pollution Control Agency 

January 30, 1989 

Joseph N. Alexander 
Commissioner 
Minnesota Department of Natural Resources 
500 Lafayette Road 
St. Paul, Minnesota 55155 

Dear Mr. Alexander: 

Re: Vinger Dam Final Environmental Impact Statement 

The above document has been reviewed by Minnesota Pollution Control Agency 
(MPCA) staff. 

HISTORY OF MPCA INVOLVEMENT IN THE VINGER DAM PROJECT 

MPCA first commented on this project in a letter dated January 13, 1986. Since 
that time, we have addressed the following issues in various communications. 

1. 401 certification 

2. effects of low flows on water quality and water quality-dependent uses 

3. flow regulation 

4. sediment transport 

5. effects of the project on downstream dissolved oxygen 

6. the need for the project in quantifiable benefits 

7~ the adverse impacts of not building the project 

8. evaluation of alternatives, and 

9. an economic analysis including flood reduction benefits associated with the 
project. 

Items 1 through 5 were raised by MPCA in our comments on the Scoping 
environmental assessment worksheet (EAV). Items 6 through 9 were raised by 
others. 

Phone: _____ _ 

520 Lafayette Road, St. Paul, Minnesota 55155 
Regional Offices • Duluth/Brainerd/Detroit Lakes/Marshall/Rochester 

Equal Opportunity Employer 
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The Scoping Decision, dated March 4, 1986, committed the environmental impact 
statement (EIS) to discussing these issues, as well as analyses of benefits and 
costs, the impacts of the project and all major alternatives, mitigation and 
the public's recreational interest in the project. (The draft EIS contained a 
plan to draw down the reservoir if necessary to maintain the protected flow, 
which obviated the concern over low flow effects.) 

Ve did not comment on this Scoping Decision. 

Th~ draft EIS was received in our offic~s on June 30, 1987. In our comments on 
it dated August 10, 1987, we noted that several of the issues we raised in the 
scoping process had not been fully addressed in the draft EIS, among them 401 
certification, flow regulation, and the effects of· the project on downstream 
water quality. In addition, we noted some .problems with the draft EIS's 
treatment of scoped issues raised by others and in which we have an interest,. 
such as the recreational potential ~f the impoundment, and the costs of the : 
project compared with project benefits. Both relate to areas where MPCA has 
jurisdiction throu·gh water quality standards and the 401 certification process. 
Ve anticipated that the Sand Hill River Vatershed District's responses to these 
and other comments would fulfill the letter and spirit of the Environmental 
Quality Board (EQB) rules and address.the issues by filling in gaps and setting 
the stage for inclusion of requested information in the final EIS. 

The District's Response to the draft EIS comments did not meet this 
expectation. As we noted in our April 8, 1988, letter to you, the District's 
response did not acknowledge their responsibility to fully justify the project, 
assess environmental impacts, devise mitigation, and fully address the key 
environmental issues in the EIS. 

This brings us to the present, and our review of the final EIS. Our comments 
will address the issue areas we have identified previously. 

REVIEW OF FINAL EIS 

401 Certification· 

MPCA has the responsibility, under section 401 of the Clean Water Act (CWA), to 
certify to the Corps of Engineers (COE) that project construction and 
implementation will not result in violations of water quality. This 
certification is required before COE can issue a 404 permit. It is our belief 
that the EIS should contain sufficient information to judge whether applicable 
water quality standards would be met. We believe the project justification 
must be weighed against projected impacts in the course of the EIS process, as 
opposed to leaving major unanswered questions for the permitting process to 
deal with. · 
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Downstream Vater Quality Impacts 

The District addressed, in a Supplementary Environmental Studies report dated 
October 20, 1988, the question of dissolved oxygen violations downstream 
resulting from the routine release of water from the bottom of the impoundment. 
In our comment letter dated December 8, 1988, we noted our belief that the 
modeling requires additional calibration and verification analysis in order to 
effectively predict dissolved oxygen responses. 

Further, the District has not yet addressed the possible developmeht of 
nuisance conditions which may result from construction and operation of this 
project. A complete analysis of water quality impacts will be required for 401 
certification, and should have been in the EIS, since that document's primary 
function is to assess impacts. 

The above deficiencies were not corrected in the final EIS. 

Recreation 

The recreational interest of the public in thi~ project was identified in the 
Scoping Decision Document as an issue to be addressed in the EIS. Since this 
interest has not, to our knowledge, been defined in project documents, we drew 
the conclusion that it encompasses the usual uses the public has traditionally 
made of Minnesota lakes, including swimming, fishing and boating. In our 
comments on the draft EIS we documented, in terms of water quality, our concern 
about this impoundment's ability to supply these recreational pursuits. 

Our interest in this issue stems from the following: 

* it is the job of this agency to regulate the water quality upon which 
Minnesota's water-based recreation is based; and 

* it has time and again been the perception of the public that it is the 
state's responsibility to correct water quality problems which threaten 
recreation. Lake shore lot owners whose water quality expectati~ns are not 
met by this project may try to obtain state funding for cleanup (i.e., via 
the Clean Lakes Program). 

Ve believe it incumbent upon a project whose bottom line depends in significant 
part on recreational benefits, to demonstrate that those benefits will in fact 
exist. As we have shown, we doubt that they will, and have seen little 
information which would show otherwise. 

In the expanded section on recreation on page 22 of the final EIS, it is 
estimated that, based on the "average" to "maximum" levels of use experienced 
by "lakes in Greater Minnesota," the Vinger Dam impoundment would support 
65,000 to 165,000 hours of recreation annually. Based upon water quality and 
public perception survey work we have done and referenced elsewhere, we find 
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this conclusion highly unlikely. The final EIS itself casts considerable doubt 
on this projection on page 44 where it notes that application of this data 
" .•. did not take into consideration the type and limitations of a reservoir as 
proposed by the •••• District ••• " and that "therefore (aside from total acreage) 
these estimates of recreational potential and activity do not consider the 
particular aspects of the proposal of the Vatershed District". 

Ve note that the Department of Natural Resources (DNR) projects conditions at 
Sand Hill Lake, a shallow headwater lake that tends to winterkill, as 
representative of project conditions. Perhaps the public use of this lake for 
various purposes should be determined as an index of reservoir use; 

Project Costs and Benefits 

The economic analysis for this project should include a comparison of all costs 
to build and maintain the project with the benefits accruing to tt. 

-:,. 

Since this is a flood control project, the flood control benefits it offers are 
of paramount concern. Ve noted in our letter of April 8, 1988, that 
project-related documents differed significantly in their assessment of whether 
the project would result in flood control benefits. The basic question, 
whether a publicly-funded flood control dam would in fact control floods · 
sufficiently to make the project a worthwhile public expenditure, needs to be 
answered. Ve understood from your letter to us of June 23, 1988, that more 
information on this topic would be presented in the final EIS. 

Ve are also concerned, as we noted in our comment letter (dated December 8, 
1988,) on the Supplemental Studies, that the operation plan, as modified by 
DNR, may severely limit any flood control benefits. 

However, a number of important considerations were not included in the economic 
analysis, among them: 

a. the costs of the aeration system which will be needed to maintain even a 
marginal fishery (we note on page 133 of the final EIS that the amount 
allocated for right-of-way, which includes aeration, has not been increased 
from the 1986 figure, which was first presented at a time whe~ ~eration was 
not a project feature); 

b. the costs of wildlife mitigation 
. 

c. the capital and operation/maintenance costs of pumping to maintain the 
protected flow downstream if inflow falls below 2.4 cfs, as called for in 
the modified operation plan; 

d. costs of recreational development; 
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e. a full accounting of flood control benefits, particularly on the Red River 
mainstem, and particularly with the operation plan modification proposed by 
DNR, and an explanati-0n of how this accounting squares with the COE finding 
that this project would have no flood control benefits below the Bear Park 
Dam, 10 miles downstream (we find the derivation of flood control benefits 
on pages 106-107 unpersuasive and un~cceptable, since it relies on 
intuitive arguments rather than quantitative methods); and, 

f. an explanation of why this project is felt to be feasible when the COE 
found the benefit/cost ratio t~ b~ .47 some years ago. 

The Scoping Decision Document states that costs and benefits must be presented 
in the EIS, and the changes that have been noted above raise concern that the 
benefit/cost analysis is no longer accurate. In light of the fact tha• the 
benefit/cost ratio as calculated by the Distri~t is only 1.06, and considerab;le 
question is raised over benefits as well as additional costs, this issues needs 
to be revisited. We do not agree with the explanation in your letter dated 
June 23, 1988, that the EIS need not address the costs and benefits of 
publicly-funded projects. 

Relationship of Environmental Review and Permitting Processes 

As we have discussed in other communications, we disagree that what clearly are 
EIS issues can be left to be dealt with in permitting processes. One example 
of this is the District's intention to wait until the permitting stage to 
develop detailed dam operating procedures although these procedures may have 
ramifications for water quality impacts and mitigation of those impacts. 

Mitigation 

We earlier raised the concern that no mitigation plan had been presented in the 
EIS. We here reiterate both that concern and our contention that this is an 
EIS issue which must be addressed in the course of environmental review. In 
the absence of such a plan, a full range of mitigation alternativ~s which would 
minimize project impacts might be deemed minimally acceptable, taking into 
account the effect this would have on calculation of the benefit/cost analysis. 

Alternatives 

Ve noted in our letter to you of April 8, 1988, that discussing the water 
quality impacts of only alternative ·1 made it difficult to compare the 
feasibility of the various alternatives. Dispensing with this discussion 
because, as you put it in your letter of June 30, 1988, " ... none of the other 
alternatives was suited to supporting even a limited sport fish population," is 
not appropriate. The fishery is only one dimension of the discussion. There 
are other dimensions to .be evaluated including the fact that different 
alternatives would have different downstream water quality impacts. 
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CONCLUSION 

Ve previously-concluded,-based on our review of the District's response to 
draft EIS comments, that the EIS as it then existed was inadequate to perform 
its intended function under law. Rather than wait~until the final EIS was 
published, at which time little opportunity would exist for corrections, we 
raised the issue at that time in order to give the involved parties the 
opportunity to correct the deficiencies and/or to show that the deficiencies 
did not in fact exist. 

Unfortunately, our review of the final EIS provides no reason to change our 
assessment of this EIS. For the reasons outlined above, we find that it still 
cannot be considered adequate for its intended purpose. In order to be -
considered adequate it would have to contain the following information: 

"t 
1. An analysis of benefits and costs which fully considers ALL benefits and~ 

ALL costs. 

2. A complete discussion of the ~nvironmental impacts, including downstream 
water quality impacts, of all alternatives. The Scoping Decision Document 
contains a commitment to provide this discussion. 

3. The District's plan for mitigation of project impacts and the costs 
associated with that plan, for all alternatives. 

4. A realistic assessment of the ability of this project to provide 
recreation. 

Please contact William J. Lynott or Clifford T. Anderson of my Office of 
Planning and Review staff if you wish to discuss this matter further. 

Sincerely, 

O· l ( 1 ~Id \ '{'./t: .... 
l:J_i?-~-./ !;. l\.,'

1

{, -_/:,j_> 

Gerald L. Willet 
Commissioner 

GLW:pnk 

cc: Environmental Protection Agency Region V 
Sandhill River Watershed District 
Donald Ogaard, Chairman, Lower Red River Board 
MPCA Detroit Lakes Regional Office 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 5 

230 SOUTH DEARBORN ST. 
CHICAGO, ILLINOIS 60604 

Thomas W. Balcom 
Environmental Review Coordinator 
Natural Resources Planning and Review Section 
Minnesota Department of Natural Resources 
500 Lafayette Road 
St. Paul, Minnesota 55155 

Dear Mr. Balcom: 

The Environmental Review Branch has reviewed the Final Environmental Impact 
Statement (FEIS) for Sand Hill Watershed District Project No. 4, the Winger 
Dam on the Sand Hill River in southeastern Polk County, Minnesota. The 
proposed project consists of the construction of a Class I high hazard dam on 
the Sand Hill River. The intent of the action is to provide flood damage 
reduction for downstream areas, a recreation lake, and to upgrade the crossing 
of the Sand Hill River by State Trunk Highway 59 (T.H. 59). The preferred 
alternative is the construction of a 35-foot high, earth-fill dam. The dam 
would create a 6.8 mile long reservoir with a 1,217 acre 
permanent/recreational pool that would be 20 feet deep at the dam. The 
floodwater storage would have a surface area of 1,613 acres, and would be 
approximately 26 feet deep at the dam. The dam wou~d provide approximately 

·s,881 acre-feet of controlled floodwater storage, and 1,548 acre-feet of 
~ncontrolled floodwater storage. The FEIS considered one other alternative. 
The no-build alternative would cons~st of the nonconstruction of the earth
fi11 dam, and the construction of a new bridge for T.H. 59. 

The proposed project is not sponsored by a Federal agency, however a Federal 
permit must be obtained from the U. s. Army Corps of Engineers for the 
placement of fill in wetlands under Section 404 of the Clean Water Act (CWA). 
The U.S. Env~ronmental Protection Agency (USEPA) is responsible for the review 
and comment on the permit. Therefore, our comments are advisory on the FEIS 
but these comments reflect our concerns and position that will be taken on the 
permit. During the permit process we will provide these detailed comments. 
The following comments are on alternatives, water quality, and wetland 
impacts. 

The FEIS fails to satisfactory fulfill the document's objective. ·The stated 
objective of the FEIS is to present a11 of the alternatives with accurate and 
complete informat~on, and not to designate a preferred alternative. The 
purpose Jf the FEIS is to provide the basis for good decision making. 
However, in terms of a~tarnatives the FEIS has only addressed the preferred 
alternative, and the no build alternative. The FEIS has also dismissed all 
altern3tives recommended in our Agency's letter, August 10, 1937 from further 
study. Before a environmentally sound decision can be made, all of the 
alternatives must be equally discussed and presented for the external 
review/comment process. Section 404 (b)(1) of the CWA also requires a 
thorough evaluation of alternatives. Executive Order 11990 requires that 
there be no loss of wetlands, which the Corps of Engineers must attain. 



Before anv wetlands can be filled or impacted it must be proven that there is 
no other ~easible alternative. Each of these alternatives must be addressed 
in a complete manner. In addition, adverse impacts resulting in the loss of 
v.·etlands must be discussed. The negative impacts related to wetland loss su<:h 
as, loss of wildlife habitat, natural flood control, and change in water 
quality must be addressed. After complete evaluation, if the project car1 

proceed then the loss of wetlands must be kept to a minimum, and any loss 
mitigated. 

The water quality impacts associated with the project would be directly 
related to construction of the project. These adverse impacts to water 
quality are significant and unacceptable. The significant change in 
chemical, and physical characteristics wuuld adversely affect the water 
quality of the reservoir. The change in dissolved oxygen, temperature, and 
siltation in the reservoir would negatively impact the aquatic habitats, the 
limited fisheries, and sig'.n.iflcantly alt.er species diversity. Furthermore, 
the projected rate of 10 years for significant eutrophication of the 
reservoir is an adverse environmental impact which cannot be permitted. The· 
eutrophication within the lake would violate water quality standards which 
neither our Agency or the !finnesota Pollution Control Agency can accept. The 
substantial nitrogen and phospl1orus load in the river system combined with the 
change in chemical and physical properties would lead to routine alga blooms, 
and an increase in the rate of eutrophication. Depending on the species of 
algae, bloom size, and occurrence the result could be a significant fish kill. 

Based on the information provided, the proposed project would not successfully 
meet the requirements of Section 404 of the CWA. Therefore, we will 
recommend denial of the 404 permit. We will continue to have this 
recommendation until all of the requirements for the Section 404 (bl(l) permit 
are satisfactory fulfilled. If the Corps of EnginePrs prepares an 
environmental document on the permit for this project and no additional 
information is provided we will rpfpr this project to the Council on 
Environmental Quality. The referral will be under the regulations 
implementing the ~ational Environmental Policv ~rt. 

Thank you for th~ oooortunity to comment on the FEIS for the Winger Dam 
Pro.iect. If vo11 hAvP anv nuestions or comments, please contact Al Fenedick of 
mv staff at (~12) 886-6872. 

SincerP.lv vo11rs. 

;/. \ ) t . :3 /~ v ~) 
()J v·~a.--- ~ (~ 
William D. Fran~.-rhief ~ 
Environmental Revie-w Branch 
Plannin~ and Manaftement Division 
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ABSTRACT 

This document together with the Draft EIS constitutes the Final EIS. The Final EIS 
discusses the impacts, alternatives, and mitigation requirements, and provides the 
responses of the Department of Natural Resources to the public comments submitted 
on the Draft EIS for a project proposal associated with the construction of a 1,600-acre 
Class I High Hazard dam for flood damage reduction, for recreational purposes and to 
facilitate a crossing of the Sand Hill River for State Trunk Highway 59. 
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1.0 INTRODUCTION 

1.1 PURPOSE OF FINAL ENVIRONMENTAL IMPACT STATEMENT (FEIS) 

The purpose of this Final Environmental Impact Statement (EIS) for the proposed 
Sand Hill River Watershed District Project No. 4 - the Winger Dam, is to provide 
additional information supplementing or revising the Draft EIS, to provide clarification 
on issues discussed in the Draft EIS, and to respond to comments on the Draft EIS 
submitted during the Draft EIS public review period and the Draft EIS public meeting. 
This document, together with the Draft EIS, constitutes the Final EIS for the proposed 
Sand Hill River Watershed District Project No. 4. 

The proposed Sand Hill River Watershed District Projeft No. 4 is a proposal by the 
Sand Hill River Watershed District to construct a Class I or high hazard dam on the 
Sand Hill River in southeastern Polk County at the State Trunk Highway (T.H.) 59 
crossing of the Sand Hill River. The Department of Natural Resources (DNR) is 
responsible for the preparation of environmental document~ _related to construction of 
Class I dams under the rules of the Minnesota Environmental Quality Board, 
Environmental Review Program (Minn. Rules part 4410.4410, subp. 18). 

The Draft EIS was officially distributed and the public comment period began when the 
Draft EIS notice of availability was published in the EQB Monitor on June 29, 1987. 
The public meeting on the Draft EIS was held on July 21, 1987 in Winger, and the 
public comment period concluded on August 12, 1987. Throughout the public comment 
period and at the public meeting, the DNR received comments related to several issues. 
This Final EIS was then prepared by the DNR to respond to these comments and 
concerns. 

Chapter 3.0 of this Final EIS addresses the public comments on the Draft EIS, 
individually, in a comment and response format. In situations where the response to a 
comment requires substantial changes to sections or pages of the Draft EIS, those 
sections or pages are rewritten, reissued in this Final EIS as Chapter 2.0, and noted 
within the individual response in Chapter 3.0. Final EIS 4.0 includes various additional 
letters of coordination relevant to the environmental review process, and may provide a 
reader or reviewer with additional information. 
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2.0 REVISIONS AND SUPPLEMENTARY INFORMATION TO DRAFT EIS 

2.1 PROPOSED PROJECT AND ALTERNATIVES DESCRIPTION 

2. 1.1 Summary proposed reservoir description and fishery resource potential 

The Draft EIS addresses the technical characteristics of the reservoir for the project 
proposed by the Sand Hill River Watershed District (Draft EIS section 1.4 ), the nature 
of the existing fishery resource (Draft EIS section 3.3.1), the results of fisheries 
investigations completed by the DNR at the site of the proposed reservoir (Draft EIS 
sections 3.3.2 and 3.3.3), the projected fisheries resource which might be expected to 
occur under reservoir conditions (Draft EIS section 3.3.4), fish management techniques 
which could be implemented to provide a particular fishery resource (Draft EIS section 
3.3.5), ·and analysis of water quality sampling data at various locations along the Sand 
Hill River (Draft EIS section 3.6. ). The evaluations and 'analyses contained in these 
sections demonstrate the limited fishery resource and recreational resource (based on 
the potential,fishery resource) which can be anticipated to result from the project 
proposal of the Sand Hill River Watershed District. The results of these analyses are 
summarized and combined with information on Sand Hill Lake in Polk County to 
provide an additional evaluation of the type and extent of-fishery resource that might be 
anticipated to result from the construction of propo_sed Alternative No. 1. As noted by 
the DNR at the 1987 public meeting on the Draft EIS, a reservoir as proposed by the 
Sand Hill River Watershed District is likely to display a fishery resource similar to the 
characteristics of Sand Hill Lake. 

The proposed reservoir would be generally shallow with a maximum depth of 20.0 feet 
at the proposed dam site. At the recreational pool elevation, the surface area would be 
1,217 acres. In 1986, aquatic plants in the Sand Hill River were abundant by mid-June 
and the river was weed-choked from mid-summer until fall, particularly in the low 
gradient areas ·of the stream. Secchi disc readings (readings of water clarity) ranged 
from 4.8 feet (proposed reservoir location) to 6.0 feet (proposed dam site) to 3.5 feet 
(downstream of proposed dam site). A fisheries investigation revealed that the species 
composition of the Sand Hill River in the vicinity of the proposed project is comprised 
mostly of white sucker, black bullhead, northern pike, and .a number of minnow species. 
Overall species diversity was low. Populations of the large fish species were low as with 
many small streams in their middle or headwaters sections. Effective establishment of a 
healthy fish community structure is limited in part by oxygen deficiencies. The low 
oxygen conditions result in part from an overabundance of submerged aquatic 
vegetation. The overall catch per unit of effort (fish/hour) for the large fish species 
(northern pike, white sucker, and black bullhead) was 63.7. The small fish species catch 
was 191.9 (fish/hour). 

Based on the existing fish community and the expected reservoir morphology and water 
quality, black bullheads are likely to dominate a reservoir fish community. During the 
beginning stages of a reservoir (up to the first ten years), habitat and limited 
competition provide suitable conditions for northern pike populations. As a reservoir 
ages, northern pike spawning habitat deteriorates and the population levels decrease. 
Northern pike reproductive success is usually low in reservoirs managed for flood 
control as a result of fluctuating water levels. In addition, as a reservoir becomes more 
eutrophic, the lake type shifts from walleye to bullhead. The physical and chemical 
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characteristics of the reservoir proposed by the project sponsors has been found to be 
closely related to a bullhead type lake, and is anticipated to be very eutrophic. 

The fishery potential of the proposed reservoir is limited by a number of factors 
including water quality parameters which influence the species composition and 
productivity of a reservoir, physical parameters such as mean and maximum depth and 
surface area, and other factors such as length of the growing season, reservoir age, 
water level fluctuations, and winter oxygen levels. The evaluation presented in the 
Draft EIS noted high water fertility, shallow depth of the proposed reservoir, and low 
flows on the Sand Hill River as factors which increase the probability that the proposed 
impoundment will experience frequent winterkill conditions. 

The fishery management potential of the reservoir proposed by the Watershed District 
is also severely limited by physical and chemical characteristics and by the flow 
characteristics of the Sand Hill River. Winterkill due to oxygen depletion will result 
from the combination of shallow depth, inundation of vegetation, and low input flows 
containing high nutrient levels. Frequent winterkill will occur often enough to limit the 
development of a game fish population. To maintain even <\ minimal or marginal 
fishery resource, installation and operation of an effective aeration system would be 
required. The addition of an aeration system may not appreciably improve the 
anticipated marginal nature of the fishery resource. Decomposition of inundated 
wetland and upland vegetation (initially), and the contribution of commercial fertilizers, 
agri-chemicals and animal waste all contribute to a high biochemical oxygen demand. 
Aeration systems are often costly means to prevent winterkill. Continuous aeration 
systems are also hazardous during the winter months. 

For comparison purposes, the proposed reservoir is likely to exhibit characteristics 
similar to Sand Hill Lake. Sand Hill Lake is a 598-acre marginal fish lake, located at 
the headwaters of the Sand Hill River. It has a maximum depth of 17 feet and a 
median depth of eight feet. The lake fluctuates annually approximately one foot. Lake 
surveys for Sand Hill Lake were conducted in 1977 and 1985. At the time of the 
surveys, the lake's color was characterized as pea green (1977 survey) or green (1985 
survey) with Secchi disc readings of 1.5 feet (1977 survey) and 2.4 feet (1985 survey). 
Winterkill occurred in 1976. There is a weir type dam at the outlet which operates ?-Sa 
barrier to fish movement. The shoal water soils are characterized as 70% muck and 
30% sand and muck. Sand Hill Lake suffers from frequent winterkills due to its shallow 
depth and abundant aquatic plant growth. The lake surveys revealed that the Sand Hill 
Lake fishery is dominated by bullhead and small northern pike. While it will support 
stocked walleyes, walleye populations are subject to frequent winterkill. Good walleye 
fishing may be produced from fry stocking when the lake survives two to four winters 
without winterkill. Frequent winterkills also limit panfish populations. Fish sp~wning 
conditions for northern pike and panfish range from poor to fair, and for walleye and 
largemouth bass the conditions range from unsuitable to fair. Historically, bullhead 
spawn successfully. 

2.1.2 Proposed T.H. 59 modifications 

In 1985, the Minnesota Department of Transportation (MNDOT) finished the last of a 
number of projects designed to upgrade T.H. 59 from Detroit Lakes to Thief River 
Falls. The section of T.H. 59 through the Sand Hill River Valley is the only remaining 
section in a reconstruction project initially proposed by MNDOT from the South Polk 
County line to the junction of T.H. 2 in Polk County. Through an agreement with the 
Sand Hill River Watershed District, MNDOT delayed planned developrnent of a 
replacement bridge and approach roadways over the Sand Hill River until the 
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Watershed District could pursue plans to build an earthen dam at that location. 
MNDOT further agreed to contribute $1,020,000 to the District's proposed water 
impoundment project, which is the equivalent of 1986 planned bridge replacement and 
approach roadways costs. The proposed roadway is proposed to consist of two 12-foot 
wide driving lanes with eight-foot wide shoulders. A combination of six-foot paved and 
two-foot gravel shoulders are proposed. The flowage control facility of the proposed 
dam is to serve as a bridge for T.H. 59. Because the highway portion of the proposed 
project is a major component of the dam, the Sand Hill River Watershed District will 
be responsible for designing and constructing the roadway to MNDOT specifications. 

2.1.3 Proposed roadway relocations and modifications 

The Polk County Highway Department has designed (as of 1985) Polk County State 
Aid Highway ( CSAH) No. 8 for relocation to the west to avoid a proposed reservoir 
location at existing CSAH No. 8. The maps depicting the locations of the project 
proposal and the construction alternatives (Figures 1-4, 2-1, 2-2 and 2-3, respectively) 
have been revised with the new alignment, and are shown in this section as Final EIS 
Figures 2-1, 2-2, 2-3, and 2-4 respectively. Draft EIS se~tion 1.9, which described road 
relocations, has been revised to reflect the realignment design of CSAH No. 8 as 
follows: 

Approximately 1/2 mile of Polk County Road No. 2Q4 will be relocated to the 
south of its present location and rebuilt at an elevation equal to or above the 
temporary flood pool elevation (1196.0 M.S.L.). This work is located in Winger 
Township in the NW 1/4 of Section 35. Polk County State Aid Highway 
( CSAH) No. 1 will be raised to an elevation above the temporary flood pool of 
1200.0 M.S.L. The work involves about 2,150 feet of CSAH No. 1 and is located 
at the corner in Sletten Township (T147N, R41W) common to Sections 16, 17, 
20, and 21. CSAH No. 8 will be relocated to the west of its present location to 
generally the NE 1/4 of the NE 1/4 and the W 1/2 of the SE 1/4 of Section 17 
in Sletten Township (T147N, R41 W). This work involves relocating 6,088 feet of 
CSAH No. 8. Approximately 1.4 miles of Sletten Township Road in the NW 1/4 
of Section 21 will be relocated to the east and built at an elevation equal to or 
above the temporary flood pool elevation of 1196.0 M.S.L. Approximately 2,200 
feet of Sletten Township Road below elevation 1196.0 M.S.L. between Section 
25 of Winger Township and Section 30 of Sletten Township will be abandoned 
and removed. Approximately 1,900 feet of Sletten Township Road below 
elevation 1190.0 M.S.L. between Sections 19 and 20 of Sletten Township will 
also be abandoned and removed. Part of the submerged roadbed in both 
locations may be retained, if needed, for fisheries enhancement. 

2.2 UPDATED COST PROJECTIONS FOR ALTERNATIVE NO. 1 

An updated project cost estimate for Alternative No. 1 submitted by the project 
proposers is shown in Table 2-1. Estimated future costs at the projected time of project 
construction (January 1, 1987 to December 31, 1989) were taken into consideration. A 
few unit prices were updated based on more recent data. The cost estimate was 
modified to include the current cost estimates for Polk County Road relocations, 
principal spillway access appurtenances, reservoir fencing, soils investigation and 
engineering, and issues related to water wells and septic systems. The project proposers 
are committed to the need for mitigation and aeration systems as shown by the 
inclusion of mitigation costs and aeration system costs within right-of-way costs. 
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A 

B. 

SAND HILL RIVER 
DETAILED ESTIMATE OF COSTS 

(AS OF JANUARY 1987 

Item Unit 

Relocations: 

1. County State Aid 
Highway No. 1 l.s. 

2. County State Aid 
Highway No. 8 Ls. 

3. County Road No. 204 l.s. 

4. Sletten Twp. Road 
(Sec.20/21) Ls. 

Contingencies 

Total Relocations 

Reservoir: 

Remove ea. 

Twp. Roads 
(Fish Habitat Structures) ea. 

Clearing - Woodland ac. 

Clearing - Wetland ac. 

Clearing ac. 

Recreational Ls. 
Enhancement 

Contingencies 

9 

Quantity 

1 

1 

1 

1 

2 

2 

325 

Unit 
Cost 

$400,000 

330,000 

100,000 

18,000 

.. o .. 

1,000 

300 

50,000 

Total 
Estimated Costs 

$400,000 

330,000 

100,000 

18,000 

85.000 

$933,000 

.. Q.. 

105,000 

97,500 

19,000 

50,000 

31.500 

$313,000 



Unit Total 
Item Unit Quantity Cost Estimated Costs 

c. Trunk Highway No.59: 

Mobilization Ls. 1 $30,000.00 $30,000 
Maint. & Restoration 
of Haul Roads Ls. 1 30,000.00 30,000 

Clearing ac. 1 1,000.00 1,000 
Grubbing ac. 1 500.00 500 
Remove Pipe Culverts Lf. 60 5.00 300 
Remove Concrete 

Pavement s.y. 16,111 2.50 40,280 
Salvage Pipe Culverts l.f. 301 10.00 3,010 
Excavation c.y. 158,946 1.50 238,420 
~e~ate Shoulderi11c ton 9,236 4.50 41,560 
Bituminous Material or 

Mixture ton 603. 200.00 120,600 
Binder Course Mixture ton 1,595 9.00 14,355 
Base Course Mixture ton 9,475 9.00 85,275 
Shoulder Mixture ton 1,748 9.00 15,730 
Temporary Lane Marking Rd. Sta. 363 50.00 18,150 
Bituminous Material for 

Mixture ton 96 200.00 19,200 
Wearing Course Mixture ton 1,595 9.00 14,355 
Bit. Material for Tack 

Coat f.al. 2,513 1.10 2,765 
Remove Old Bridge .s. 1 10,000.00 10,000 
Traffic Barriers & Detour 
Si~ l.f. 3,200 3.50 11,200 

Twisted End Treatment ea. 64 200.00 12,800 
36" C.S. Pipe Culvert l.f. 162 50.00 8,100 
18" R.C. Pipe Culvert l.f. 48 17.10 820 
36" C.S. Pipe Aprons ea. 2 250.00 500 
18" R.C. P~e Aprons ea. 2 85.00 170 
18" C.S. S ety Apron ea. 1 250.00 250 
Random R~rap Class II c.y. 5 50.00 250 
Geotextile abric s.y. 14 20.00 280 
Roadside Seeding ac. 26 50.00 1,300 
Seed Mixture Special lb. 1,040 0.85 885 
Sodding s.y. 22,774 1.50 34,160 
Mulch Material Type I ton 52 95.00 4,940 
Disc Anchoring ac. 26 27.50 715 
Comm. Fertilizer Anal. 

6-24-24 ton 5 220.00 1,100 
Hay or Straw Bales ea. 50 10.00 500 
Contingencies 76.120 

Total Trunk Highway No. 59 $839,590 
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Unit Total 
Item Unit Quantity Cost Estimated Costs 

D. Dam: 

1. Mobilization Ls. 1 $30,000.00 $ 30,000 

2. Earthwork Items: 

Water Control Ls. 1 35,000.00 35,000 
Excavation c.y. 139,624 3.00 418,870 
Slurry Cut-Off s.f. 80,000 2.00 160,000 
Embankment c.y. 441,582 1.70 750,690 
Drain Fill c.y. 40,212 6.00 241.270 

Total Earthwork Items: $1,605,830 

3. Principal Spillway Components: 

Structural Concrete c.y. 925 225.00 208,125 
Reinforcing Steel lb. 168,100 0.45 75,645 
Structural Steel lb. 24,700 0.25 30,875 
Copper Water Stop ft. 532 15.00 7,980 
48" Dia. RCP ft. 70 110.00 7,700 
4' x 4' Gate 

w /Appurtenances ea. 1 30,000.00 30,000 
22' x 6' Roller Gate 

w /Appurtenances ea. 2 60,000.00 120,000 
Piling Ls. 1 15,000.00 15,000 
Access Appurtenances Ls. 1 5,000.00 53000 

Total Principal Spillway Components: $ 500,325 

4. Emergency Spillway Components: 

Enkamat 7020 s.y. 2,367 10.00 23,670 
Sheet Piling s.f. 1,560 15.00 23,400 
Sod s.y. 2,367 1.50 3,550 

Total Emergency Spillway Components: $ 50,620 

5. Rip rap c.y. 5,600 45.00 252,000 

6. Fencing Lf. 1,500 15.00 22,500 

7. Seeding l.s. 1 10,000.00 10,000 

Contingencies 3211815 

Total Dam $2,793,090 
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Item 

E. Summazy: 

Relocations 
Reservoir 
Trunk Highway No. 59 
Dam 

Total Construction 

Unit 

Utility Relocation 
Soil Testing and Soil Engineering 
Aerial Mapping 

Quantity 

Engineering - Design and Inspection 
Legal and Administrative · 
Right-of-Way (Includes Conformance to Minnesota 

Department of Health Regulations relative 
to Water Wells and Septic Systems, mitigation 
costs and aeration system costs) 

TOTAL COSTS 

FUNDING SOURCES 

State of Minnesota Bonding 
Minnesota Department of Transportation 
Lower Red River Watershed Management Board 
Sand Hill River Watershed District 
Polk County 
Local Right-of-Way Donations 
Wild Rice Electric Co. (Power Line Relocation) 
Winger and Sletten Townships (Work in Lieu of Cash) 

TOTAL FUNDING SOURCES 

Unit 
Cost 

Total 
Estimated Costs 

$ 933,000.00* 
313,000.00 
839,590.00 

2. 793.090.00 

$4,878,680.00 

40,000.00 
137,280.00 

9,400.00 
300,000.00 
75,000.00 

900.000.00* * 

$6,340,360.00* 

$2,500,000.00 
1,020,000.00 

962,360.00 
275,000.00 
913,000.00* 
600,000.00 
20,000.00 
50,000.00 

$6,340,360.00 

* Cost increase due to Polk County Engineer's updated cost estimate for road 
relocations. Sletten Township road relocation cpst estimate updated by Houston 
Engineering. Funding is totally provided by Polk County and Sletten Township. 

** Costs of an aeration unit are between $22,000 and $26,000. The District will solicit 
the cooperation of other state and local entities for installation and maintenance of 
an aeration system. 
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However, the project proposers not actual $900,000 amount for 
right-of-way from previous estimates submitted to the Department in 1986 when the 
determination of the need for an aeration system and for mitigation as components of 
direct proposed project implementation had not been established. The project 
proposers estimate costs to comply with Minnesota Health Department regulations 
related to the existing flowing well at $5,000, and estimate the cost related to an existing 
domestic water wells and septic systems of two impacted farmsteads at $500 for each 
system. The total estimated cost related to water well and septic systems is $7,000. 

The project proposers estimate costs for reconstruction of T.H. 59 to require an 
adjustment for bituminous material unit cost due to lower anticipated petroleum prices. 
The unit cost of "clearing" was adjusted to be consistent with the estimated unit cost for 
reservoir clearing work. The Minnesota Department of Transportation (MNDOT) 
funding contributions, according to the project proposers, are based on the cost 
estimate for MNDOT's originally planned bridge and reconstruction design. 

2.3 GROUNDWATER SITE WCATIONS AND FWW PA'ITERNS 

The Draft EIS Figure on page 1-20 entitled "Groundwater Site Location Map for 
Structures Affected by the Proposed Impoundment" was incorrectly labeled m the Draft 
EIS and is revised to be correctly labeled "Draft EIS Figure 1-9". Further, the map is 
revised to show the location of a flowing well in the SW 1/4 of the SW 1/4 of Section 20 
of Sletten Township (T147N, R41W) and is reprinted in this section as Final EIS Figure 
2-5. 

2.4 GOVERNMENT APPROVALS 

The list of permits, licenses and approvals required for the project proposed by the 
Sand Hill River Watershed District has been revised to reflect the addition of a DNR 
Aquatic Nuisance Control due to the potential need to periodically harvest or 
remove vegetation along the periphery of the proposed reservoir. 

The type of permit, license and approval required and the agency responsible for each 
action are revised are listed below: 

LEVEL OF GOVERNMENT 

Federal 

U.S. Army Corps of Engineers 

State 

Minnesota Department of Health 
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TYPE OF APPLICATION 

Sec.404 

Llcensed well driller as required for 
well abandonment 

Compliance with rules for septic 
systems and wells 
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FINAL EIS FIGURE 2-5 (DEIS FIGURE 1-9) 
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@ DOMESTIC WELLS OR SEPTIC SYSTEMS 

I • ) FLOWING V\IELLS 
SAND Hill RIVER WATERSHED DISTRICT PROJECT NO. 4 - THE WINGER DAM 

GROUNDWATER SITE LOCATkJN MAP FOR STRUCTURES AFFECTED BY PROPOSED 1"'1POUNDf\IENT 



Minnesota Department of 
Natural Resources 

Minnesota Department of 
Transportation (MNDOT) 

Minnesota Pollution Control 
Agency (MPCA) 

State of Minnesota bonding 

Local 

Sand Hill River Watershed 

Winger and Sletten Townships 

Wild Rice A-J.J_ ... ,...,11. ..... .i. .... 

...,,,..,.,,,.,,.,,.,.,.~.,.,.. Waters Permit 
construction) 
in Sand Hill River and 

wetlands) 
Establishment of public access 
Aeration permit 
Shoreland management 

Reclassification 
Flood Plain Management ordinance 

amendment approval 
Aquatic Nuisance Control Permit 

Work within MNDOT Right-of-Way 
Cooperative agreement covering 

plan approval on the project 
MNDOT partial funding contribution 

for roadway improvements 

Sec. 401 Water Quality certification 

Compliance with Water Quality 
standards 

project funding 

project funding 

Draft EIS sections 3.5.2 (in part) 3.5.3 which described the specific instream flow 
plan of operation reservoir are reorganized and revised to more clearly 
outline the pattern to specify the relationship between the outflow pattern and 
permitting requirements as follows: 
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Specific instream flow plan of operation 

Historically, damage to human activities has weighed strongly on flood control 
decisions. Concomitant with elimination of flooding is the possible decline of 
the plant and animal communities which are dependent on inundation of their 
environment. Since riparian ecosystems are subjected at different times to a 
variety of hydrologic regimes, geomorphic processes and catastrophic forces, 
generalizations from broad geographic areas are sometimes difficult to apply to 
site situations and it is speculative what changes will occur. It is certain, 
however, that changing the small flood regimes will change the riparian 
character in a matter of time; this change will occur more quickly if the area 
becomes farmed in response to lower water levels on the floodplain. 

The operation plan proposed would not be in conflict with the purposes of flood 
control in that only the one-year 10-day spring flood event is recommended to be 
released. The plan may be in conflict with the project alternatives to maintain 
the reservoir pool at 1190.0 M.S.L. 

The Upper Mississippi River Basin Commission (1977) reported a major 
problem in the Sand Hill River subbasin in that streamflows in later summer, fall 
and winter are inadequate to assimilate wasJes and meet minimum streamflow 
requirements for recreational and environmental uses. The size of the 
watershed above the project, the inadequate streamflows during hi~h 
evaporation periods, and evaporation from the reservoir (evaporation exceeds 
inflow in the months of July to September) combine to create a depletion 
problem. 

A preliminary HEC-1 analysis of incoming flow, based on median year 
hydrograph with evaporation, shows there will be depletions in the reservoir. 
This scenario is modeled from the operation plan in the Preliminary Engineer's 
Report and does not include the change identified and proposed in this section 
of the Final EIS. Based on the scenario described by the project sponsors, 
depletions will occur if existing conditions downstream are maintained (not 
augmented). Depletions will occur even if existing conditions downstream are 
not maintained. The proposed recreational reservoir design appears to be too 
optimistic for the size and inputs of the watershed. 

An amendment to the operation and maintenance plan proposed by the project 
sponsors is necessary in order to maintain, as specified in the Preliminary 
Engineer's Report, existing downstream conditions as nearly as practicable to 
provide for downstream users and waste assimilation needs. The dam design 
may need modification to accommodate this change. 

The following operation plan amendment attempts to replicate the natural 
occurrence of flow required to maintain riparian wetland communities 
downstream of the dam. Implementation of this amendment will provide the 
best chance for the wetland communities to be maintained given the 
understanding of the many complex relationships involved. The recommended 
plan of operation is: 
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2.6 

From March 25 to June 15: 

2) 

3) 

JLJLJLILJL''° .... (as measured at a gage at the stream inflow point 
in reservoir) is less than 50 cfs, the minimum outflow will be 
70% of inflow or 1.7 cfs, whichever is greater. However, when 
the inflow, as measured at the stream inflow point to the reservoir, 
is less than 1. 7 cfs, then the reservoir outflow will equal the inflow. 
When the inflow is equal to or greater than 50 cfs but less than 165 
cfs, the outflow will be 100% of the inflow. 
When the inflow is equal to or greater than 165 cfs, the minimum 
outflow will be maintained at 165 cfs. 

For periods from January 1 to March 24 and June 16 to December 31: 

1) 

2) 

When the inflow, as measured at the stream inflow point to the 
reservior, is equal to or greater than 1.7 cfs, the minimum outflow 
will equal 30% of the inflow or 1.7 cfs, whichever is greater. 
If the inflow, as measured at the stream inflow point to the 
reservoir, is less than 1.7 cfs, then the reservoir outflow will equal 
the inflow. 

The specific operation of the dam and the exact methods to accomplish the 
identified plan of operation and the outflow pattern will be established during 
the DNR permitting process. The success of the operating plan will be 
monitored and modified by the DNR as warranted. 

REVISED 
MEASURES 

CONSTRUCTION METHOD CONTROL 

Draft EIS section 1.10 which described construction methods is expanded to include 
information on rerouting 59 traffic during construction as follows: 

an associated spillway 
...,.._ ... ,,..,. ...... ,.,u."LJL ....... ..., ........ is proposed to be a zone fill. The core of the 

embankment will be constructed of clay till select fill with compaction at 
maximum dry density and optimum moisture content. The outside zones of the 
embankment will be designated as fill. The random fill zones will be 
constructed of a more core. Preliminary soil 
borin~s indicate dam site contain sufficient 
clay till of suitable core zone. fill may be obtained from 
existing roadway other required excavations adjacent to the 
dam site. 

(1) 

(2) 

used construction 

Remove bridge and existing roadway embankment within the 
project area. Equipment utilized would include scrapers, dozers, 
backhoes, and draglines. 
Prepare embankment foundation cut core trench using 
scrapers, dozers, backhoes, and draglines. 
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(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

Install impervious cutoff to clay stratum. A slurry trench cutoff 
is presently being proposed for this purpose. The clay slurry would 
be installed using backhoes draglines. 
Construct select and random sections of dam in lifts of 
approximately one foot. Scrapers, sheeps-foot compactors, and 
dozers would be utilized for this purpose. 
Construct principal spillway components in coordination with 
embankment components. This work consists of forming and 
placing reinforced concrete as required. 
At the same time as embankment and spillway construction, the 
river flow must continue to be passed through the work area. 
Although river control is normally left up to the contractor, the 
location of the principal spillway is such that the existing T.H. 59 
bridge could be used until the principal spillway is completed. At 
that time, the river could be rerouted through the principal 
spillway and the bridge removed. 
After completion of the embankment and spillway facilities, the 
embankment side slopes will be seeded and the T.H. 59 roadway 
surface constructed. 
Prior to gate closure, all required upstream road relocations, 
abandonments, or raisings must be completed. 
Upon completion of all project features, the dam would be closed 
by closing the 4' x 4' low sluice gate and the permanent pool would 
be formed. -

Rerouting of T.H. 59 traffic will follow procedures established by MNDOT for 
the proposed bridge replacement at the T.H. 59 and Sand Hill River location. 
While the duration of rerouting could be substantially lon~er.(than would occur 
for T.H. 59 bridge reconstruction) due to longer construction for a proposed 
reservoir, the procedures and traffic flow route are intended to be similar. The 
proposal of the Sand Hill River Watershed District is to complete major 
portions of any proposed construction in one construction season to minimize 
the need for lengthy traffic detours. The local traffic rerouting plan, schedule 
and route map, as developed by the project proposers is shown m Final EIS 
Figure 2-6. Both interstate and intrastate traffic are proposed to be rerouted 
east and west from Mahnomen for northbound traffic, and east and west from 
Erskine for southbound traffic. These proposed traffic rerouting plans will be 
both a component of the required cooperative agreement with MNDOT for the 
proposed project, and a requirement of the documentation prepared on 
construction specifications. 

2.7 REVISED DESCRIPTION OF ALTERNATIVE 5-NOBUILD 

Draft EIS section 2.6 which described Alternative No. 5 is expanded as 
follows to include a T.H. 59 roadway 
and bridge improvements the area would occur if the proposal of the project 
proposers is not constructed: 

Alternative 5 ,,.... ... r~,,....,..,""°'C" no Class I development on the site. 
Existing land use and specific uses would be maintained essentially as 
described in Nature EIS section 1.11 ). 
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With the no-build alternative, Minnesota Transportation 
roadway and bridge improvements to prior to the proposal for 
construction of a Class I dam at the Sand would be implemented. 
Under the no-build alternative, present u...,..1. . ..1..'"'u,.,J..J..'lo.·..I..""" roadway approaches and 
in the bridge over Hill River h ....... ~,....,,. ............ and these facilities 
would be brought 

The present bridge would be replaced by a new structure. The new centerline 
grade on the bridge would be approximately seven above the existing bridge. 
The bridge would be a concrete beam span structure feet long. The 
horizontal alignment of the approach roadway be the same as the present 
alignment, however the pavement width would widened to 24 feet with eight-
foot shoulders to be consistent with the remainder of rural T.H. 59 roadway. 
All improvements would be designed to a 60-mile per non-striping sight 
distance standard. Total length of the bridge and approach roads would be 1.4 
miles. 

2.8 REVISED CONSTRUCTION,....,,,.,, ... ; 

- . 

Draft EIS section 3.1, which discussed construction associated impacts is expanded as 
follows to include a discussion and description of impacts to persons traveling T.H. 59 
and impacts resulting from the relocation of county roads: 

The impacts of the construction process on the surrounding environment are 
unavoidable. However, they can be mitigated within the plans and 
specifications. Detailed specifications for the control of temporary air and water 
pollution, soil erosion, and siltation will be included as part of the construction 
contract. Under the proposed specifications, contractor must supply to the 
engineer a schedule to accomplish both temporary permanent erosion 
control work and the methods of operation. No shall be started until 
approved by the engineer. The engineer also to limit the area of 
erodible material contractor to 
provide immediate measures to minimize contractor will be 
required to incorporate all permanent erosion features at the earliest 
practicable time. 

Construction of the proposed project is planned to occur over two construction 
seasons. The Department of Transportation is concerned with the amount of 
time the proposed project could result closing 59 and the necessity 
for a detour of that major arterial. have indicated that 
certain elements of the project could be each construction season 
to minimize the impacts of road closings. exact closing date and duration 
for both T.H. 59 and the other road relocations discussed in Draft EIS section 
1.9 have as yet not conclusively 

Impacts on the area population resulting construction of 
Alternative No. 1 are expected ..... ~,.., .. ,,,,,.,,.,,. n·rn.V"\AC".C11"C" to be similar to those 
that would have been replacement of the 
T.H. 59 bridge the proposed 
embankment dam however occur over a 
longer time period, a longer duration. 
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2.9 

relocations to occur either 
prior to closing of of the dam structure and the 
reopening of T.H. 59. of detour route si@S and 
traffic devices will be required as construction specifications. 
The project proposers estimate impacts to result from slightly longer 
travel times associated with detour routes. Maintenance of safe detour routes 
suitable for emergency and commercial vehicle travel will be incorporated into 
any cooperative agreement with MNDOT. 

Specific county road relocation and abandonment will be handled by the Polle 
County Highway Department and traffic flow control on county roads will be 
coordinated under the county's authority. Proposed construction scheduling for 
the proposed dam and road relocations will be coordinated between the Sand 
Hill River Watershed County to minimize or prevent 
simultaneous road closures. 

DAM AND DAM..._,._'-"~ 
RESPONSIBILITIES 

MAINTENANCE 

The discussion of dam safety environmental impacts the Draft EIS (section 3.2.8) is 
revised and expanded as follows to clarify the extent of responsibilities between the 
project proJ?OSers and the Minnesota Department of Transportation related to the 
reconstruction of the proposed roadway in event roadway surface deterioration: 

Operation and Maintenance of the Dam 

An operation and maintenance 
submitted to the for ..... ,.... .. ""'"' 
plan shall describe 
Operation 
needs to be '""...,,, .......... ...., ........... 

at 

The preliminary engineering 
to be that normal 
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the dam must be documented and 
before is placed in operation. 

procedures for the dam. 
as well as during floods and droughts, 

~A. ...... A ........... ,......._ ..... A,.., adequate streamflow through 
maintenance 

and to ensure that 



wear and tear to be a responsibility of MNDOT. However, costs incurred for · 
repair of the roadway, embankment, and structural components due to a flood or 
to normal reservoir regulation and operation (including damage due to 
overtoppin~ of the roadway by a flood of large ma$fiitude) would be a 
responsibility of the Sand Hill River Watershed District. 

2.10 RECREATIONAL OPPORTUNITIES AND IMPACTS 

Examination of a wide area surrounding the vicinity of the proposed project area 
reveals a variety of existing recreational and fishery resources. Table 2-2 lists 512 
recreational resources sites within an 11-county vicinity (50-mile radius) of T.H.59 and 
the Sand Hill River. The distance was selected in order to standardize the data on 
current resources availability with the activity occasion analysis presented in this 
section. The information in Table 2-2 shows, on a county-by-county basis, public 
recreation facilities administered by federal, state, regional or local government units. 
The name of the facility, the administering agency, the acreage, and the location by 
township and range are shown. The types of facilities include public access sites, 
recreational trails, wildlife refuges, wildlife management areas, waterfowl production 
areas, forests, parks, beaches, campgrounds and campsites, scientific and natural areas, 
bike trails, athletic fields, landings, rest areas, picn1c grounds, golf courses, and 
historical sites. The total number of sites in each county is identified at the conclusion 
of the section of the list for each county. Final EIS Figure 2-7 graphically illustrates the 
geographic area for the data and identifies the total number of recreational resources in 
each county. 

The current availability of fishing resources, by county, for counties within a 50-mile 
radius of T.H. 59 and the Sand Hill River is shown in Table 2-3. This table lists the 
D NR fisheries survey information according to ecological lake classification and lake 
management classification. A lake which has been surveyed is indicative of a 
demonstrated fishing potential. The ecological lake classification refers to the 
description of the lake without management efforts while the lake management 
classification refers to the description of the lake with management efforts. The table 
lists the name of the lake, the relevant ecological and management classifications, and 
the acreage. No data is presented for counties within the 50-mile radius for which no 
survey information exists. The total number of lakes surv:eyed for each county is 
provided and these county totals are depicted graphically in Final EIS Figure 2-8. 

According to the Sand Hill River Watershed District, one purpose of the reservoir 
proposed by the project proposers is to provide recreational OJ?portunities. However, 
the exact nature, extent, benefits, and costs of such opportunities have not been 
provided. To estimate the potential recreational aspects of the project proposal, the 
DNR examined the existing use of lakes in Greater Minnesota to develop a measure of 
potential recreational use which could be supported if Alternative No. 1 were 
constructed. 

The DNR estimates that a reservoir proposed by the Sand Hill River Watershed 
District could support between 65,000 and 165,000 hours of recreation per year. The 
lower end of the range assumes average Greater Minnesota lakeshore development, 
and the upper end of the range assumes maximum allowable development. On the 
basis of applying existing Greater Minnesota lake use to potential recreational use 
which could be supported by an Alternative No. 1 scenano, the demand for fishing 
would range from 40,000 hours per year to 105,000 hours per year and the remainder of 
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*WINGER RECREATIONAL STUDY* Facilities in 11 

County 
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Becker Co. 
Becker Co. 
Becker Co. 
Becker Co. 
Becker Co. 
Becker Co. 
Becker Co. 
Becker Co. 
Becker Co. 
Becker Co. 
Becker Co. 
Becker Co. 
Becker Co. 
Becker Co. 
Becker Co. 
Becker Co. 
Becker Co. 
Becker Co. 
Becker Co. 
Becker Co. 
Becker Co. 
Becker Co. 
Becker Co. 
Becker Co. 
Becker Co. 
Becker Co. 
Becker Co. 
Becker Co. 
Becker Co. 
Becker Co. 
Becker Co. 
Becker Co. 
Becker Co. 
Becker Co. 
Becker Co. 
Becker Co. 
Becker Co. 
Becker Co. 
Becker Co. 
Becker Co. 
Becker Co. 
Becker Co. 
Becker Co. 

Facility Name 

BLACKBIRD LAKE PUB ACC 
BLACKBIRD/RICE CHANNEL A 
BOOTH LAKE TRAIL 
CARMAN LAKE PUBLIC ACC 
HEIGHT OF LAND LK PA (N) 
MUD LAKE PUBLIC ACCESS 
OLD INDIAN TRAIL 
PINE LAKE PUBLIC ACCESS 
PINE LAKE TRAIL 
RICE LAKE PUBLIC ACC·SW 
RICE LAKE PUBLIC ACCESS 
TAMARAC LK ·DIKE PUB ACC 
TAMARAC LK ·HORSTAD P.A. 
TAMARAC LK PUB ACC EAST 
TAMARAC LK SUGARBUSH PA 
TAMARAC NAT WILDLIFE REF 
TAMARAC NAT WILDLIFE REF 
TAMARAC SKI TRAIL 
WABOOSE LAKE PUBLIC ACC 
WINTER (LOST) LAKE P A 
SUMMARY BECKER CO. WPA 0S 
SUMMARY BECKER CO. WPA 1 S 
CEDAR LK PUBLIC ACCESS 
HUNGRY MEN LK CPGD/ACC. 
NORTH SMOKY HILLS TRAIL 
SMOKEY HILLS ST. FOREST 
TWO INLETS STATE FOREST 
TWO INLETS TRAIL 
WHITE EARTH STATE FOREST 
WHITE EARTH TRAIL 
ATLANTA WMA W 153 
AUDUBON WMA W 135 
CALLAWAY WMA W 569 
COBURN WMA W 56 
CUBA WMA W 323 
FRANK WMA W 688 
GREENWATER LAKE SNA 
HUBBEL POND WMA W1276 
HUBBEL POND WMA W1276 
LINBOM WMA W 705 
LUNDE WMA W 19 
MELBYE WMA W 89 
MOCCASIN WMA W 345 
OGEMA SPRINGS WMA W 134 
PEDNOR WMA W 136 
PICKEREL WMA W 74 
RICHWOOD WMA W 233 
RIPARIA WMA 
SHELLY ISLAND 
SPRING CREEK 
TEIKEN·DALVE WMA 
WHITE EARTH WMA W 555 
BIG FLOYD LK P A (UNDEV) 
BOOT LAKE PUBLIC ACCESS 
BUFFALO LK PUBLIC ACCESS 
COTTON LK. PUBLIC ACCESS 
HANSON LK PUBLIC ACCESS 
HEIGHT OF LAND LK PUB 
HOWE LAKE PUBLIC ACCESS 
ISLAND LK PUBLIC ACCESS 
LITTLE BEMIDJI LK ACCESS 
LITTLE CORMORANT LK P 
LITTLE FLOYD LK PUB ACC. 
LITTLE SUGAR BUSH LK ACC 
LITTLE TOAD LAKE PUB ACC 
MANY POINT LK PUB ACCESS 
MARSHALL LAKE PUB ACCESS 
PICKEREL LAKE PUB ACCESS 
ROCK LAKE PUBLIC ACCESS 
ROUND LAKE PUBLIC ACCESS 
SHELL LAKE PUBLIC ACCESS 
STRAWBERRY LK PUB ACCESS 
TWO INLETS LK PUB ACCESS 
ITASCA STATE PK (BECKER) 
BAD MEDICINE LK-NRTH 
BAD MEDICINE LK.R.A. 113 
DETROIT LK PA NORTHEAST 
DETROIT LK REST AREA 10 
PINE GROVE REST AREA 

Administrator 

USFWS (NAT WILD REF) 
USFWS (NAT WILD REF) 
USFWS (NAT WILD REF) 
USFWS (NAT WILD REF) 
USFWS (NAT WILD REF) 
USFWS (NAT WILD REF) 
USFWS (NAT WILD REF) 
USFWS (NAT WILD REF) 
USFWS (NAT WILD REF) 
USFWS (NAT WILD REF) 
USFWS (NAT WILD REF) 
USFWS (NAT WILD REF) 
USFWS (NAT WILD REF) 
USFWS (NAT WILD REF) 
USFWS (NAT WILD REF) 
USFWS (NAT WILD REF) 
USFWS (NAT WILD REF) 
USFWS (NAT WILD REF) 
USFWS (NAT WILD REF) 
USFWS (NAT WILD REF) 
USFWS (WAT PRO AREA) 
USFWS (WAT PRO AREA) 
DNR FORESTRY DIVIS 1 N 
DNR FORESTRY DIVIS 1 N 
DNR FORESTRY DIVIS 1 N 
DNR FORESTRY DIVIS 1 N 
DNR FORESTRY DIVIS 1N 
DNR FORESTRY DIVIS 1 N 
DNR FORESTRY DIVIS 1 N 
DNR FORESTRY D!VIS 1 N 
DNR FISH & WILDLIFE 
DNR FISH & WILDLIFE 
DNR FISH & WILDLIFE 
DNR FISH & WILDLIFE 
DNR FISH & WILDLIFE 
DNR FISH & WILDLIFE 
DNR FISH & WILDLIFE 
DNR FISH & WILDLIFE 
DNR FISH & WILDLIFE 
DNR FISH & WILDLIFE 
DNR FISH & WILDLIFE 
DNR FISH & WILDLIFE 
DNR FISH & WILDLIFE 

FISH & WILDLIFE 
DNR FISH & WILDLIFE 
DNR FISH & WILDLIFE 
DNR FISH & WILDLIFE 

WI LOLI FE 
FISH & 
FISH lDU 

DNR FISH & WILDLIFE 
DNR FISH LDLIFE 
DNR T & W - ACCESS 
DNR T & W · ACCESS 
DNR T & · ACCESS 
DNR W · ACCESS 

T & · ACCESS 
DNR T 

T 
T • ACCESS 

DNR T 
& w • 

DNR T & W · ACCESS 
DNR T & W - ACCESS 
DNR T & W · ACCESS 
DNR & 
DNR T 
DNR T 
DNR T 
DNR T ACCESS 
DNR T · ACCESS 
DNR T ACCESS 
DNR T W - ACCESS 
DNR PARKS & REC DIV. 
MINN TRANSPORT. 
MINN DEPT TRANSPORT. 
MINN DEPT TRANSPORT. 
MINN DEPT 
MINN DEPT TRANSPORT. 

MN DNR - RECFAC Data Base 

Acres Twp Rng 

.50 

.oo 

.00 

.00 

.oo 

.00 
3.00 

.00 
5.80 

.oo 

.00 
5.00 
1.00 

.00 
1.00 

42,382.00 
.00 
.00 

2.00 
1.00 

.00 
5,733.00 

3.00 
3.00 

.00 
13,850.00 
14,429.28 

.00 
7,224.00 

.00 
178.80 
29.20 
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338.45 
.00 
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0 
0 
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41.00 
1.80 
1.50 
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5.00 
1.10 
2.00 
5.50 

10.00 
.80 

3.00 
1.40 

.50 
12.80 
2.50 

.10 

.80 
7.70 
2.10 
1.50 

.60 

.00 

.00 
3.00 
3.00 
3.00 
1.80 
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140 39w 
140 39w 
141 39w 
140 39w 
140 39w 
140 39w 
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140 39w 
140 40w 
139 39w 
139 40w 
140 39w 
141 39w 
141 39w 
139 39w 
139 40w 
141 36w 
141 36w 
140 37w 
140 37w 
141 36w 
141 36w 
142 37w 
142 38w 
141 43w 
140 42w 
141 41w 
142 42w 
140 43w 
139 41w 

0 00 
139 39w 
139 40w 
140 37w 
139 43w 
141 43w 
142 43w 
141 
141 42w 
139 40w 
140 41w 
141 
139 40w 

41w 
142 41w 
139 41w 
142 36w 
140 40w 
140 40w 
139 39w 
139 
139 40w 
140 38w 
142 39w 
139 42w 
139 41w 
141 40w 
139 39w 
142 39w 
139 42w 
139 40w 
140 40w 
141 38w 
140 38w 
141 40w 
141 36w 
142 36w 
142 37w 
142 37w 
139 41w 
139 41w 
140 37w 

Date 

01/31/86 
01/31/86 
09/22/86 
01/31/86 
01/31/86 
01/31/86 
09/22/86 
01/31/86 
08/15/88 
01/31/86 
01/31/86 
01/31/86 
01/31/86 
01/31/86 
01/31/86 
03/01/72 
03/01/72 
09/22/86 
01/31/86 
01/31/86 
08/01/79 
03/01/72 
01/31/86 
01/31/86 
08/15/88 
02/20/85 
02/20/85 
08/15/88 
02/20/85 
08/15/88 
10/01/81 
10/01/81 
10/01/81 
10/01/81 
10/05/83 
10/05/83 
02/01/86 
10/01/81 
09/20/84 
10/01/81 
10/01/81 
10/01/81 
10/01/81 
10/05/83 
10/01/81 
10/01/81 
10/01/81 
10/01/81 
08/30/84 
10/01/81 
02/03/84 
10/01/81 
01/25/88 
01/25/88 
01/25/88 
01/25/88 
01/25/88 
01/25/88 
01/25/88 
01/25/88 
01/25/88 
01/25/88 
01/25/88 
01/25/88 
01/25/88 
01/25/88 
01/25/88 
01/25/88 
01/25/88 
01/25/88 
01/25/88 
01/25/88 
01/25/88 
08/16/88 
07/01/81 
04/01/75 
01/31/86 
04/01/75 
04/01/75 

Printed 10/06/1988 

Case 

032021 
032022 
032010 
032020 
032019 
032018 
032006 
032013 
032004 
032014 
032017 
032015 
032016 
032011 
031002 
032005 
031001 
032008 
032007 
032012 
032003 
031005 
032034 
032032 
032027 
032025 
032029 
032030 
032036 
032038 
031015 
031017 
031019 
031021 
031023 
031025 
032052 
032040 
031010 
032047 
031027 
031029 
031030 
031031 
031035 
031037 
031039 
031041 
032045 
031043 
031045 
031047 
031075 
032059 
031057 
031063 
032071 
032058 
031061 
032063 
032073 
031081 
031073 
031065 
032067 
032066 
031083 
031055 
031058 
032064 
032062 
031059 
032057 
032080 
032086 
032085 
031105 
031104 
032087 

(location unk) 
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* WINGER RECREATIONAL STUDY * Facilities in 11-County NW MN Study Area MN DNR · RECFAC Data Base Printed 10/06/1988 

county Facility Name Achinistrator Acres Twp Rng Date Case 
......... -- ... -------------.. -.. ----------------------... ---------------.... ---- -----------.. --.... -.. --..... ----- .. ----.. -.. -----
Becker Co. BAD MEDICINE LK·EAST PA COUNTY PARKS DEPT. .00 142 37w 01/31/86 032096 
Becker Co. BASS LAKE PUBLIC ACCESS COUNTY PARKS DEPT. .00 140 38w 01/31/86 032101 
Becker Co. BASS LAKE PUBLIC ACCESS COUNTY PARKS DEPT. .00 142 37w 01/31/86 032097 
Becker Co~ BASS LAKE PUBLIC ACCESS COUNTY PARKS DEPT. .00 142 40w 01/31/86 031139 
Becker Co. BIG BASSWOOD LK PUB ACC COUNTY PARKS DEPT. .00 142 37w 01/31/86 032099 
Becker Co. BIG RUSH LAKE PUBLIC ACC COUNTY PARKS DEPT. .00 141 37w 01/31/86 032111 
Becker Co. BIG SUGAR BUSH LK PUB AC COUNTY PARKS DEPT. .00 141 40w 01/31/86 031143 
Becker Co. CHERRY LAKE PA (UNDEV) COUNTY PARKS DEPT. .00 142 40w 01/31/86 031112 
Becker Co. DETROIT MOUNTAIN TRAIL COUNTY PARKS DEPT. .00 0 00 08/15/88 031131 (location unk) 
Becker Co. DUNTON LOCKS COUNTY PARK COUNTY PARKS DEPT. 36.00 0 00 04/01/79 031125 C location unk) 
Becker Co. ELBOW LAKE PUBLIC ACCESS COUNTY PARKS DEPT. .00 142 38w 01/31/86 032091 
Becker Co. FOREST RIDER TRAIL COUNTY PARKS DEPT. .00 141 36w 08/15/88 032090 
Becker Co. HEIGHT OF LAND LK PA CE) COUNTY PARKS DEPT. .00 140 39w 01/31/86 032108 
Becker Co. JUGGLER LK PUBLIC ACCESS COUNTY PARKS DEPT. .00 142 38w 01/31/86 032095 
Becker Co. LITTLE BASS LAKE PUB ACC COUNTY PARKS DEPT. .00 142 40w 01/31/86 031141 
Becker Co. MAHNOMEN COUNTY TRAIL COUNTY PARKS DEPT. .00 142 38w 08/17/88 032037 
Becker Co. NETT LAKE PUBLIC ACCESS COUNTY PARKS DEPT. .00 142 40w 01/31/86 031137 
Becker Co. PERCH LAKE PUBLIC ACCESS COUNTY PARKS DEPT. .00 139 40w 01/31/86 031147 
Becker Co. PICKERAL LAKE ACCESS COUNTY PARKS DEPT. .00 143 38w 01/21/86 032093 
Becker Co. ST. CLAIR LAKE PUB ACC COUNTY PARKS DEPT. .00 141 41w 01/31/86 031145 
Becker Co. WHITE EARTH LAKE PUB ACC COUNTY PARKS DEPT. .00 142 40w 01/31/86 031135 
Becker Co. WINTER WONDERLAND TRAIL COUNTY PARKS DEPT. .00 142 38w 08/15/88 032110 
Becker Co. DET. LAKES LEGION BEACH CITY PARKS DEPARTMNT 2.00 139 41w 01/01/76 031167 
Becker Co. DETROIT LAKE PA (NORTH) CITY PARKS DEPARTMNT .00 139 41w 01/31/86 0311n 
Becker Co. DETROIT LAKE PUB ACC·NW CITY PARKS DEPARTMNT .00 139 41w 01/31/86 031178 
Becker Co. DETROIT LAKES CITY BEACH CITY PARKS DEPARTMNT 5.00 1'39 41w 01/01176 031165 
Becker Co. DETROIT LAKES CITY PARK CITY PARKS DEPARTMNT 11.00 139 41w 01/01/76 031164 
Becker Co. LAKE PARK VILLAGE PARK CITY PARKS DEPARTMNT .00 0 00 04/01/79 031180 (location unk) 
Becker Co. LONG LAKE CITY PARK CITY PARKS DEPARTMNT 5.00 139 41w 01/01/76 031170 
Becker Co. OGEMA CITY PARK CITY PARKS DEPARTMNT 1.00 142 41w 01/01/76 031155 
Becker Co. ROSSMAN CITY PARK CITY PARKS DEPARTMNT 3.50 139 41w 01/01/76 031168 
Becker Co. TILDE LAKE PUBLIC ACCESS CITY PARKS DEPARTMNT t.20 141 43w 01/31/86 031160 
Becker Co. KANE LAKE PUBLIC ACCESS TOWNSHIP PARKS DEPT. 2.00 142 36w 01/31/86 032114 
-----------------------------------------
Nl.llber of Sites in County · 112 
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* WINGER RECREATIONAL STUDY * Facilities in 11-County NW MN Study Area MN DNR - RECFAC Data Base Printed 10/06/1988 

County Facility Name Aaninistrator Acres qTwp Rng Date Case 
.................................................................................................................................................................................... 
Beltrami Co. BEMIDJI-ITASCA TRAIL DNR FORESTRY DIVIS 1 N .00 146 34w 08/15/88 041048 
Beltrami Co. MISS. HEADWATERS ST.FOR. DNR FORESTRY DIVIS 1 N 6,343.00 146 34w 02/20/85 041040 
Beltrami Co. ROGNLIEN DAY USE AREA DNR FORESTRY DIVIS'N 3.00 146 34w 01/31/86 041052 
Beltrami Co. LONG WMA w 283 DNR FISH & WILDLIFE 155.00 148 34w 10/01/81 041089 
Beltrami Co. MISS. RV REPORTING STATN GAUGING STATION .00 0 00 01/25/88 041092 (location unk) 
Beltrami Co. BALM LAKE PUBLIC ACCESS DNR T & W - ACCESS 4.00 150 35w 01/25/88 041113 
Beltrami Co. CAMPBELL LAKE PUBLIC ACC DNR T & W - ACCESS 2.13 148 34w 01/06/88 041104 
Beltrami Co. DEER LAKE PUBLIC ACCESS DNR T & W - ACCESS 1.50 148 34w 01/25/88 041109 
Beltrami Co. ISLAND LK PUBLIC ACCESS DNR T & W - ACCESS .90 150 34w 01/25/88 041111 
Beltrami Co. SANDY LAKE PUBLIC ACCESS DNR T & W - ACCESS .40 149 35w 01/25/88 041117 
Beltrami Co. SPRING LK PUBLIC ACCESS DNR T & W - ACCESS 1.00 148 35w 01/25/88 041042 
Beltrami Co. BEAR DEN CPGRD & ACCESS DNR T & W - CAN/BOAT 2.00 146 35w 01/25/88 041044 
Beltrami Co. FOX TRAP CAMPSITE DNR T & W - CAN/BOAT .00 146 35w 01/25/88 041121 
Beltrami Co. IRON BRIDGE CAMPGROUND DNR T & W - CAN/BOAT .00 146 34w 01/25/88 041046 
Beltrami Co. IRON BRIDGE CAMPSITE DNR T & W - CAN/BOAT .00 146 34w 01/25/88 041118 
Beltrami Co. MISS. RV REPORTING STATN DNR T & W - CAN/BOAT .00 0 00 01/25/88 041091 (location unk) 
Beltrami Co. MISS. RV REPORTING STATN DNR T & W - CAN/BOAT .00 0 00 01/25/88 041093 (location unk) 
Beltrami Co. PINE POINT CPGRD/ACCESS DNR T & W - CAN/BOAT 2.00 146 35w 01/25/88 041050 
Beltrami Co. STUMP LAKE CAMPSITE DNR T & W - CAN/BOAT .00 0 00 01/25/88 041119 (location unk) 
Beltrami Co. LT BUZZLE/WHITEFISH·TRL COUNTY FORESTRY DEPT .00 148 35w 09/01/82 041139 
Beltrami Co. BUENA VISTA SKI TRAIL COUNTY PARKS DEPT. .00 0 00 08/17/88 041153 (location unk) 
Beltrami Co. CSAH #7 BRIDGE ACCESS COUNTY PARKS DEPT. .00 146 34w 01/31/86 041149 
Beltrami Co. LITTLE BUZZLE LAKE P A COUNTY PARKS DEPT. .40 148 35w 01/31/86 041145 
Beltrami Co. MANOMIN LAKE P A (UNDEV) COUNTY PARKS DEPT. .20 146 35w 01/31/86 041147 
Beltrami Co. PINETREE COUNTY PARK COUNTY PARKS DEPT. 27.00 0 00 07/01/81 041142 (location unk) 
Beltrami Co. WHITE FISH LAKE PUB ACC COUNTY PARKS DEPT. .40 148 35w 01/31/86 041141 
Beltrami Co. MISSISSIPPI HDWATERS RIV VARIOUS REGIONAL .00 146 34w 01/01/81 041138 
Beltrami Co • WILTON CITY PARK CITY PARKS DEPARTMNT 80.00 147 34w 12/01/75 041148 
............................................................................ 
Nll!Tber of Sites in County - 28 
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County Facility Name Administrator Acres Twp Rng Date Case 
- - .. - .. - "'! .. - ..... "'! .. - - - - - .... - - - .. - - - .. - - - .. - - - - - - - .. - - - - ... - .. - - ..... - - - - - .. - - - - - .. - .. - - - - - ... - - - - - - .... - .. - - - - - - - ......... - .... - - - - .... - .. - - ...... 

Clay Co. HOTSIE LAKE ACCESS USFWS (NAT WILD REF) 1.00 140 45w 01/31/86 141002 
Clay Do. SUMMARY CLAY CO. WPA USFWS (WAT PRO AREA) 4,807.00 139 44w 03/01/72 141003 
Clay Go. ASPEN WMA w 295 DNR FISH & WILDLIFE 40.00 141 44w 10/01/81 141008 
Clay Co. BICENTENNIAL PRAIRIE SNA DNR FISH & WILDLIFE .00 0 00 02/01/86 141006 (locat on unk) 
Clay CQ. BLAZING STAR PRAIRIE SNA DNR FISH & WILDLIFE 0 0 00 12/01/81 141007 (locat on unk) 
Clay Co. BLUESTEM PRAIRIE SNA DNR FISH & WILDLIFE .00 0 00 02/01/86 141005 (locat on unk) 
elay Cc;>. CROMWELL WMA w 128 DNR FISH & WILDLIFE 278.10 140 45w 10/01/81 141016 
Clay Co. FELTON WMA w 5 DNR FISH & WILDLIFE 400.00 142 46w 10/01/81 141018 
Clay Co,. GOOSE PRAIRIE WMA w 138 DNR FISH & WILDLIFE 474.10 141 44w 10/01/81 141020 
Clay Co. GRUHL WMA w 516 DNR FISH & WILDLIFE 307.70 140 45w 10/01/81 141022 
Clay Co. HAWLEY WMA w 547 DNR FISH & WILDLIFE 160.00 139 45w 10/01/81 141024 
Clay Co,. HIGHLAND GROVE WMA W 183 DNR FISH & WILDLIFE 80.00 140 44w 10/01/81 141028 
c~ay co. HITTERDAL WMA "' 232 DNR FISH & WILDLIFE 261.20 140 44w 10/01/81 141030 
Clay Co. JERAL WMA w 300 DNR FISH & WILDLIFE 74.35 140 45w 10/01/81 141036 
Clay Co~ LAMON WMA w 217 DNR FISH & WILDLIFE o, 140 44w 10/01/81 141038 
Clay Co. ULEN WMA w 258 DNR FISH & WILDLI~E 399.28 142 44w 08/30/84 141043 
Clay Co~ SAND LAKE PUBLIC ACCESS DNR T & W · ACCESS 4.00 139 44w 01/25/88 141049 
Clay Co. SILVER LK PUBLIC ACCESS DNR T & W - ACCESS 399.28 139 45w 01/25/88 141044 
Clay Go. 20TH STREET BIKE TRAIL CITY PARKS DEPARTMNT .00 0 00 04/09/82 141089 (location unk) 
Clay Co. 3RD STREET BIKE TRAIL CITY PARKS DEPARTMNT .oo, 0 00 09/22/86 141091 (location unk) 
Clay Co. 8TH STREET SO. BIKE TRL CITY PARKS DEPARTMNT .00 0 00 04/09/82 141093 (location unk) 
Clay Co. HAWLEY MUN. GOLF COURSE CITY PARKS DEPARTMNT 73.00 139 45w 01/01/76 141092 
Clay Co. HAWLEY MUN.RECREATION A. CITY PARKS DEPARTMNT 20.00 139 45w 01/01176 141090 
Clay Co. LEE LAKE PUBLIC ACCESS CITY PARKS DEPARTMNT 1.00 139 44w 01/31/86 141047 
C~ay Co. M.B. JOHNSON MUNICIPAL P CITY PARKS DEPARTMNT 108.00 .. 0 00 05/01/79 141067 (location unk) 
Clay Co. RIVERFRONT PARK CITY PARKS DEPARTMNT .oo~ 0 00 09/22/86 141097 (location unk) 
Clay Co. ULEN PARK CITY PARKS DEPARTMNT 40.00 142 44w 08/15/88 141094 
Clay Co. WAGNER MUNICIPAL PARK CITY PARKS DEPARTMNT 22~001 0 00 05/01/79 141101 (location unk) 
Glay Co. WOODLAWN MUNICIPAL PARK CITY PARKS DEPARTMNT 19.00 0 00 09/22/86 141062 (location unk) 
----·--·····-----------------------------
Number p,f s;tes in County · 29 
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Clearwater Co. ARROW POINT CGD./ACCESS DNR FORESTRY DIVIS 1N 2.00 143 38w 01/31/86 1S1009 
Clearwater Co. BEMIDJI-ITASCA TRAIL DNR FORESTRY DIVIS'N .00 144 36w 08/1S/88 1S1013 
Clearwater Co. BUCKBOARD LK PUB ACCESS DNR FORESTRY DIVIS 1N t .. oo 144 38w 01/31/86 1S1008 
Clearwater Co. BUNGO LK. PUBLIC ACCESS DNR FORESTRY DIVIS'N 1.00 143 38w 01/31/86 1S1007 
Clearwater Co. EAST CRANBERRY PUB ACC DNR FORESTRY DIVIS 1N .so 143 38w 01/31/86 1S1018 
Clearwater Co. MISS. HEADWATERS ST.FOR. DNR FORESTRY DIVIS 1 N 2,040.00 144 36w 02/20/8S 1S1014 
Clearwater Co. WALKER BROOK LK PUB ACC DNR FORESTRY DIVIS 1N 1.00 146 37w 01/31/86 1S1023 
Clearwater Co. WHITE EARTH STATE FOREST DNR FORESTRY DIVIS'N 17,734.00 143 38w 02/20/8S 1S100S 
Clearwater Co. WHITE EARTH TRAIL DNR FORESTRY DIVIS'N .00 144 36w 08/1S/88 1S1010 
Clearwater Co. BAGLEY LAKE WMA w 268 DNR FISH & WILDLIFE 23.90 149 36w 08/30/84 1S1048 
Clearwater Co. BLAIR LAKE WMA W112S DNR FISH & WILDLIFE 0 148 37w 10/01/81 1S1111 
Clearwater Co. BLAKELY LAKE PUB ACCESS DNR FISH & WILDLIFE 1.00 144 38w 01/31/86 1S1090 
Clearwater Co. CARTER WMA W134S DNR FISH & WILDLIFE .00 148 38w 02/21/85 1S1105 
Clearwater Co. CLEARWATER VS 9WMA W1300 DNR FISH & WILDLIFE 42.40 149 36w 08/30/84 1S1046 
Clearwater Co. DANIEL LAKE WMA W1297 DNR FISH & WILDLIFE 40.00 146 36w 08/30/84 1S1040 
Clearwater Co. EVEY LAKE PUBLIC ACCESS DNR FISH & WILDLIFE 1.00 143 38w 01/31/86 1S1079 
Clearwater Co. FRELLSEN LAKE WMA W1305 DNR FISH & WILDLIFE S4.2S 143 37w 08/30/84 1S1060 
Clearwater Co. GARDNER LAKE WMA W1308 DNR FISH & WILDLIFE 26.75 143 37w 08/30/84 1S1066 
Clearwater Co. GILL LAKE WMA W1294 DNR FISH & WILDLIFE 31.70 144 36w 08/30/84 151032 
Clearwater Co. GLANDERS LAKE WMA W1304 DNR FISH & WILDLIFE 36.90 143 37w 08/30/84 1S10S8 
Clearwater Co. IRON SPRINGS BOG SNA DNR FISH & WILDLIFE .00 0 00 02/01/86 15102S (location unk) 
Clearwater Co. ISLAND LAKE WMA W1316 DNR FISH & WILDLIFE 34.70 144 38w 08/30/84 1S1086 
Clearwater Co. ITASCA WILDRNSS SANC SNA DNR FISH & WILDLIFE .00 0 00 02/01/86 1S1026 (location unk) 
Clearwater Co. LE BLANC WMA w 284 DNR FISH & WILDLIFE 162.64 1SO 38w 10/01/81 1S1104 
Clearwater Co. LITTLE BASS WMA W1311 DNR FISH & WILDLIFE 36.20 143 38w OS/20/8S 1S1074 
Clearwater Co. LITTLE PINE WMA w 362 DNR FISH & WILDLIFE 316.70 148 38w 02/24/88 1S1106 
Clearwater Co. LITTLE PINE WMA PUB ACC DNR FISH & WILDLIFE 1.00 148 38w 01/31/86 1S1109 
Clearwater Co. LITTLE ROCK LK WMA W1312 DNR FISH & WILDLIFE 40.00 143 38w 08/30/84 1S1076 
Clearwater Co. LONE LAKE NORTH W1310 DNR FISH & WILDLIFE .75 147 37w 08/30/84 1S1072 
Clearwater Co. LONE LAKE WMA W1319 DNR FISH & WILDLIFE 15.SO 14S 38w 08/30/84 1S1094 
Clearwater Co. LONG LOST LAKE WMA W1303 DNR FISH & WILDLIFE S7.SO 143 37w 08/30/84 1S10S4 
Clearwater Co. LONG LOST LAKE-SO. W1307 DNR FISH & WILDLIFE 20.10 143 37w 08/30/84 1S1064 
Clearwater Co. LONG LOST LK P.A.(SOUTH) DNR FISH & WILDLIFE 1.00 143 37w 01/31/86 1S10S7 
Clearwater Co. LONG LOST LK PUB ACCESS DNR FISH & WILDLIFE 1.00 143 37w 01/31/86 1S10S6 
Clearwater Co. LOST RIVER WMA W1119 DNR FISH & WILDLIFE 0 148 38w 10/01/81 1S1107 r ~ 

Clearwater Co. LOWER RICE WMA w 774 DNR FISH & WILDLIFE 560.00 144 38w 10/0S/83 1S1108 
Clearwater Co. MALLARD LAKE WMA W1293 DNR FISH & WILDLIFE 24.60 144 36w 08/30/84 1S1030 
Clearwater Co. MC KENZIE LAKE WMA W1318 DNR FISH & WILDLIFE 3S.SO 144 38w 08/30/84 1S1092 
Clearwater Co. MINNOW LAKE WMA W1320 DNR FISH & WILDLIFE 10.00 147 38w 01/31/86 1S1096 
Clearwater Co. MUD LAKE WMA W1298 DNR FISH & WILDLIFE 4.00 146 36w 08/30/84 1S1042 
Clearwater Co. OLD RED LAKE TR WMA W489 DNR FISH & WILDLIFE 1,082.21 148 37w 01/31/86 1S1112 
Clearwater Co. PERCH LAKE PUBLIC ACCESS DNR FISH & WILDLIFE 1.00 14S 38w 01/31/86 1S1102 
Clearwater Co. PERCH LAKE WMA w 607 DNR FISH & WILDLIFE 227.1S 14S 38w 10/0S/83 1S1100 
Clearwater Co. PICKEREL LAKE WMA W1314 DNR FISH & WILDLIFE 34.9S 143 38w 01/31/86 151080 
Clearwater Co. PINE LAKE WMA W1321 DNR FISH & WILDLIFE 2.65 149 38w 08/30/84 1S1098 
Clearwater Co. ROBINSON LAKE WMA W1402 DNR FISH & WILDLIFE 40.00 144 36w 08/30/84 151028 
Clearwater Co. ROY LAKE WMA W131S DNR FISH & WILDLIFE 41.0S 144 38w 08/30/84 1S1082 
Clearwater Co. SOLBERG LAKE PUB ACCESS DNR FISH & WILDLIFE 1.00 148 37w 01/31/86 1S1114 
Clearwater Co. SPIKE LAKE WMA W1301 DNR FISH & WILDLIFE 40.00 149 36w 08/30/84 1S10SO 
Clearwater Co. STASSEN LAKE WMA W1306 DNR FISH & WILDLIFE 34.00 143 37w 08/30/84 1S1062 
Clearwater Co. SUCKER LAKE PUB ACCESS DNR FISH & WILDLIFE 2S.OO 144 36w 01/31/86 1S1036 
Clearwater Co. SUCKER LAKE WMA W129S DNR FISH & WILDLIFE 2S.8S 144 36w 08/30/84 1S1034 
Clearwater Co. SUGAR BUSH LK WMA W1302 DNR FISH & WILDLIFE 20.3S 143 37w 08/30/84 1510S2 
Clearwater Co. UPPER CAMP LK WMA W1313 DNR FISH & WILDLIFE 24.SO 143 38w 08/30/84 1S1078 
Clearwater Co. UPPER RICE LAKE N. W1309 DNR FI SH & WI LOLI FE - 64.08 14S 37w 08/30/84 1S1068 
Clearwater Co. UPPER RICE LK EAST W1296 DNR FISH & WILDLIFE 24.3S 14S 36w 08/30/84 1S1038 
Clearwater Co. UPPER RICE WMA w 715 DNR FISH & WILDLIFE 321.00 14S 36w 01/31/86 1S1116 
Clearwater Co. W FOUR LEGGED LAKE W1299 DNR FISH & WILDLIFE 20.90 148 36w 08/30/84 1S1044 
Clearwater Co. WAPATUS LAKE PUB ACCESS DNR FISH & WILDLIFE 1.00 144 38w 01/31/86 1S111S 
Clearwater Co. WAPATUS LAKE WMA W1317 DNR FISH & WILDLIFE 40.00 144 38w 08/30/84 1S1088 
Clearwater Co. CLEARWATER LK PUB ACCESS DNR T & W · ACCESS 1.40 149 36w 01/2S/88 151120 
Clearwater Co. HEART LK P A (CLOSED) DNR T & W · ACCESS 1.00 144 37w 01/2S/88 1S1130 
Clearwater Co. MINERVA LK PUBLIC ACCESS DNR T & W · ACCESS 2.40 145 37w 01/2S/88 1S1128 
Clearwater Co. PINE LK P A 1 (UNDEVEL) DNR T & W · ACCESS 1.10 149 38w 01/2S/88 1S1124 
Clearwater Co. PINE LK PUBLIC ACCESS 2 DNR T & W · ACCESS 5.00 149 38w 01/2S/88 1S1122 
Clearwater Co. UPPER RICE LK PUB ACCESS DNR T & W - ACCESS 2.00 14S 36w 01/2S/88 1S1126 
Clearwater Co. COFFEE POT LANDING CG/A DNR T & W · CAN/BOAT 2.00 14S 36w 01/2S/88 1S1022 
Clearwater Co. GULSVIG CANOE LANDING DNR T & W · CAN/BOAT 2.00 144 36w 01/2S/88 1S1133 
Clearwater Co. MISS. RV REPORTING STATN DNR T & W · CAN/BOAT .00 0 00 01/2S/88 1S1118 (location unk) 
Clearwater Co. WANNAGAN LANDING CG/ACC DNR T & W · CAN/BOAT .00 144 36w 01/2S/88 1S1016 
Clearwater Co. ELK LAKE GROUP CAMP DNR PARKS & REC DIV. 0 143 36w 02/01/76 1S11SO 
Clearwater Co. ELK LAKE PUBLIC ACCESS DNR PARKS & REC DIV. 1.00 143 36w 01/31/86 1S1148 
Clearwater Co. ITASCA LK PUB ACC SOUTH DNR PARKS & REC DIV. 1.00 143 36w 01/31/86 1S1141 
Clearwater Co. ITASCA SP E. ARM CAMPGD DNR PARKS & REC DIV. 0 143 36w 04/01/72 1S1146 
Clearwater Co. ITASCA SP HQ CAMPGROUND DNR PARKS & REC DIV. 0 143 36w 02/01/76 1S1138 
Clearwater Co. ITASCA STATE PARK DNR PARKS & REC DIV. .00 143 36w 08/16/88 1S1136 
Clearwater Co. LAKE ITASCA PUB. ACCESS DNR PARKS & REC DIV. 1.SO 143 36w 01/31/86 1S1140 
Clearwater Co. MARY LAKE PUBLIC ACCESS DNR PARKS & REC DIV. .so 143 3Sw 01/31/86 1S1149 
Clearwater Co. SQUAW LAKE GROUP CAMP DNR PARKS & REC DIV. 0 143 36w 12/01/77 1S1144 
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Clearwater Co. SQUAW LAKE PUB. ACCESS DNR PARKS & REC DIV. 1.00 143 36w 01/31/86 151142 
Clearwater Co. SOURCE OF MISSISSIPPI RV MINN HISTORICAL SOC. .00 143 36w 10/01176 151901 
Clearwater Co. CLEARWATER CO.HEM.FOREST COUNTY FORESTRY DEPT 77,606.60 147 36w 01/01/76 151155 
Clearwater Co. BAGLEY LK. PUBLIC ACCESS COUNTY PARKS DEPT. 1.90 150 36w 01/31/86 151162 
Clearwater Co. BIG LA SALLE PUBLIC ACC COUNTY PARKS DEPT. 1.00 144 36w 01/31/86 151165 
Clearwater Co. BORG LAKE PUBLIC ACCESS COUNTY PARKS DEPT. 7.00 150 36w 01/31/86 151160 
Clearwater Co. COX LAKE PUBLIC ACCESS COUNTY PARKS DEPT. 2.00 143 37w 01/31/86 151183 
Clearwater Co. DEEP LAKE PUBLIC ACCESS COUNTY PARKS DEPT. 2.00 149 37w 01/31/86 151168 
Clearwater Co. FALK LAKE PUBLIC ACCESS COUNTY PARKS DEPT. 2.00 149 36w 01/31/86 151164 
Clearwater Co. FIRST LAKE PUBLIC ACCESS COUNTY PARKS DEPT. 1.00 147 38w 01/31/86 151176 
Clearwater Co. FOREST RIDER TRAIL COUNTY PARKS DEPT. .00 143 37w 08/15/88 151173 
Clearwater Co. GREAT RIV RD WYSD PK/ACC COUNTY PARKS DEPT. 2.70 150 37w 01/31/86 151158 
Clearwater Co. JOHNSON LAKE PUB. ACCESS COUNTY PARKS DEPT. 1.90 149 37w 01/31/86 151166 
Clearwater Co. LINDBERG LAKE PUB.ACCESS COUNTY PARKS DEPT. 2.00 148 38w 01/31/86 151172 
Clearwater Co. LITTLE BASS LK PUB ACC COUNTY PARKS DEPT. 1.00 143 38w 01/31/86 151159 
Clearwater Co. LONE LAKE PUBLIC ACCESS COUNTY PARKS DEPT. .60 147 38w 01/31/86 151181 
Clearwater Co. LONG LAKE CO.PARK/ACCESS COUNTY PARKS DEPT. 53.00 144 37w 01/31/86 151184 
Clearwater Co. LONG LAKE PUBLIC ACCESS COUNTY PARKS DEPT. 2.00 150 36w 01/31/86 151161 
Clearwater Co. MAHNOMEN COUNTY TRAIL COUNTY PARKS DEPT. .00 143 38w 08/17/88 151171 
Clearwater Co. MCKENZIE LAKE PUB ACCESS COUNTY PARKS DEPT. .00 144 38w 01/31/86 151167 
Clearwater Co. MOOSE LAKE PUBLIC ACCESS COUNTY PARKS DEPT. 7.00 146 36w 01/31/86 151180 
Clearwater Co. PETERSON LAKE PUB.ACCESS COUNTY PARKS DEPT. 5.50 148 37w 01/31/86 151170 
Clearwater Co. ROCKSTAD LAKE PUB ACCESS COUNTY PARKS DEPT. 1.00 144 37w 01/31/86 151169 
Clearwater Co. SCHOOL HOUSE LK PUB ACC COUNTY PARKS DEPT. 7.50 ,150 36w 01/31/86 151163 
Clearwater Co. SECOND LAKE PUB. ACCESS COUNTY PARKS DEPT. 1.00 147 38w 01/31/86 151178 
Clearwater Co. TRAILBLAZERS TRAIL COUNTY PARKS DEPT. .00 147 37w 08/15/88 151174 
Clearwater Co. MISSISSIPPI HDWATERS RIV VARIOUS REGIONAL .00 144 36w 01/01/81 151186 
Clearwater Co. BAGLEY CITY GOLF COURSE CITY PARKS DEPARTMNT 62.00 147 37w 08/01/77 151188 
Clearwater Co. BAGLEY CITY PARK CITY PARKS DEPARTMNT 40.00 147 37w 01/31/86 151189 
Clearwater Co. SPIKE LAKE PUBLIC ACCESS CITY PARKS DEPARTMNT 1.00 149 36w 01/31/86 151190 ---·-------------------------------------
Number of Sites in County - 109 
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Hubbard Co. BEMIDJI-ITASCA TRAIL DNR FORESTRY DIVIS 1N .00 143 35w 08/15/88 291013 
Hubbard Co. MISS. HEADWATERS ST.FOR. DNR FORESTRY DIVIS 1N 1,029.00 145 35w 02/20/85 291011 
Hubbard Co. PAUL BUNYAN STATE FOREST DNR FORESTRY DIVIS 1N 59,931.00 143 35w 02/20/85 291014 
Hubbard Co. BIRCH CREEK WMA w 513 DNR FISH & WILDLIFE 52.20 143 35w 10/01/81 291045 
Hubbard Co. ROCKWOOD WMA w 414 DNR FISH & WILDLIFE 80.00 145 34w 10/01/81 291051 
Hubbard Co. FRONTENAC LK PUB ACCESS DNR T & W · ACCESS 4.90 145 34w 01/25/88 291on 
Hubbard Co. HENNEPIN LAKE PUB ACCESS DNR T & W · ACCESS 1.40 145 35w 01/25/88 291079 
Hubbard Co. STUMPHGES RAPIDS PUB ACC DNR T & W · ACCESS .00 145 35w 01/25/88 291056 
Hubbard Co. STUMPHGES RAPIDS CAMPGND DNR T & W · CAN/BOAT .00 145 35w 01/25/88 291078 
Hubbard Co. ITASCA STATE PK(HUBBARD) DNR PARKS & REC DIV. .00 142 35w 08/16/88 291083 
Hubbard Co. BECIDA TRAIL COUNTY PARKS DEPT. .00 0 00 08/15/88 291130 (location unk) 
Hubbard Co. EVERGREEN LK PUBLIC ACC COUNTY PARKS DEPT. 5.00 144 34w 01/31/86 291098 
Hubbard Co. HUBBARD #1 TRAIL COUNTY PARKS DEPT. .00 143 35w 08/15/88 291114 
Hubbard Co. LAKE TWENTY PUBLIC ACC COUNTY PARKS DEPT. 1.00 144 34w 01/31/86 291094 
Hubbard Co. LITTLE MANTRAP LK ACCESS COUNTY PARKS DEPT. 1.00 142 35w 01/31/86 291111 
Hubbard Co. MINNIE LK PUBLIC ACCESS COUNTY PARKS DEPT. 2.00 144 34w 01/31/86 291100 
Hubbard Co. NEWMAN LAKE PUB. ACCESS COUNTY PARKS DEPT. 2.00 145 34w 01/31/86 291096 
Hubbard Co. MISSISSIPPI HDWATERS RIV VARIOUS REGIONAL .00 145 35w 01/01/81 291081 
-----------------------------------------
Number of Sites in County · 18 
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Mahnomen Co. MOORE LK WATERFOWL PROD USFWS (NAT WILD REF) .00 143 42w 01/31/86 441004 
Mahnomen Co. SUMM.MAHNOMEN CO. WPA'S USFWS (WAT PRO AREA) 3,500.00 143 40w 03/01/72 441005 
Mahnomen Co. WHITE EARTH STATE FOREST DNR FORESTRY DIVIS 1 N 16,320.00 143 39w 02/20/85 441010 
Mahnomen Co. BEAULIEU WMA w 144 DNR FISH & WILDLIFE 280.00 145 40w 10/01/81 441020 
Mahnomen Co. BEJOU WMA w 75 DNR FISH & WILDLIFE 1,533.87 146 42w 10/10/83 441022 
Mahnomen Co. BLUESTEM WMA w 795 DNR FISH & WILDLIFE .00 143 42w 10/01/81 441024 
Mahnomen Co. BUDDE MEADOWS WMA w 554 DNR FISH & WILDLIFE 280.69 145 40w 10/01/81 441026 
Mahnomen Co. COBURN WMA w 56 DNR FISH & WILDLIFE 80.00 143 42w 10/01/81 441028 
Mahnomen Co. DEEP POTHOLE LK PUB ACC DNR FISH & WILDLIFE .00 0 00 01/31/86 441021 (location unk) 
Mahnomen Co. DITTMER WMA w 92 DNR FISH & WILDLIFE 561.68 145 42w 10/01/81 441030 
Mahnomen Co. FOOT WMA w 351 DNR FISH & WILDLIFE 80.00 146 41w 10/01/81 441032 
Mahnomen Co. GREGORY WMA w 352 DNR FISH & WILDLIFE 411.65 146 41w 09/20/84 441034 
Mahnomen Co. KILLIAN WMA w 350 DNR FISH & WILDLIFE 80.00 146 41w 10/01/81 441036 
Mahnomen Co. LONCRACE WMA w 149 DNR FISH & WILDLIFE 249.75 146 42w 10/01/81 441038 
Mahnomen Co. MAH SOO WMA w 405 DNR FISH & WILDLIFE .00 145 42w 10/01/81 441042 
Mahnomen Co. MAHGRE WMA w 349 DNR FISH & WILDLIFE 120.00 146 41w 10/01/81 441040 
Mahnomen Co. RUSH WMA w 270 DNR FISH & WILDLIFE 712.00 145 41w 10/01/81 441044 
Mahnomen Co. SANTWIRE WMA W1098 DNR FISH & WILDLIFE 500.00 143 41w 02/24/88 441045 
Mahnomen Co. VANOSE WMA w 354 DNR FISH & WILDLIFE 1,831.11 145 40w 10/01/81 441046 
Mahnomen Co. WAMBACH WMA .w 73 DNR FISH & WILDLIFE 1,280.58 145 41w 10/01/81 441048 
Mahnomen Co. WARREN WMA w 406 DNR FISH & WILDLIFE 64.75 145 41w 10/01/81 441050 
Mahnomen Co. WAUBUN WMA w 35 DNR FISH & WILDLIFE 1,794.50 143 41w 10/01/81 441052 
Mahnomen Co. ERIE (PRIEST) LK PUB ACC DNR T & W - ACCESS 2.50 144 40w 01/25/88 441062 
Mahnomen Co. ISLAND LAKE PUBLIC ACC DNR T & W - ACCESS 1.25 146 39w 01/25/88 441060 
Mahnomen Co. LONE LAKE PUBLIC ACCESS DNR T & W - ACCESS 1.00 '145 39w 01/25/88 441012 
Mahnomen Co. N TWIN LK P A CUNDEVEL) DNR T & W - ACCESS ·5.00 144 39w 01/25/88 441064 
Mahnomen Co. SARGENT LAKE PUBLIC ACC DNR T & W - ACCESS 2.10 144 40w 01/25/88 441063 
Mahnomen Co. SOUTH TWIN LAKE PUB ACC DNR T & W - ACCESS .50 143 39w 01/25/88 441066 
Mahnomen Co. MCCRANEY L.REST AREA 113 MINN DEPT TRANSPORT. 6.00 143 40w 04/01/75 441082 
Mahnomen Co. TULABY LK PUBLIC ACCESS MINN DEPT TRANSPORT. 1.00 143 39w 01/31/86 441081 
Mahnomen Co. TULABY LK. REST AREA 113 MINN DEPT TRANSPORT. ..10.00 143 '39w 04/01/75 441080 
Mahnomen Co. MAHNOMEN CO. MEM. FOREST COUNTY FORESTRY DEPT 920.00 143 40w 01/01/76 441087 
Mahnomen Co. BASS LAKE PUBLIC ACCESS COUNTY PARKS DEPT. .50 143 39w 01/31/86 441092 
Mahnomen Co. MAHNOMEN COUNTY TRAIL COUNTY PARKS DEPT. .00 144 39w 08/17/88 441093 
Mahnomen Co. SNIDER LAKE PUB. ACCESS COUNTY PARKS DEPT. 1.00 143 39w 01/31/86 441094 
Mahnomen Co. MAHNOMEN CITY PARK CITY PARKS DEPARTMNT 7.00 144 42w 01/01176 441100 
................................................................................................................. 

Nl.ITlber of Sites in County - 36 
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Marshall Co. AGASSIZ NAT. WILDLIFE R. USFWS (NAT WILD REF) 61,487.00 0 00 01/01/76 452005 (location ·unk) 
Marshall Co. AGDER WMA w 342 DNR FISH & WILDLIFE 240.00 155 42w 10/01/81 452012 
Marshall Co. ELM LAKE WMA w 319 DNR FISH & WILDLIFE 15,560.00 155 41w 10/10/83 452018 
Marshall Co. ESPELIE WMA w 124 DNR FISH & WILDLIFE 160.00 155 39w 10/01/81 452020 
Marshall Co. EXCEL WMA W1014 DNR FISH & WILDLIFE .00 155 43w 10/01/81 452021 
Marshall Co. LOST RIVER POOL DNR FISH & WILDLIFE .00 155 41w 01/31/86 451003 
Marshall Co. MOYLAN WMA w 936 DNR FISH & WILDLIFE .00 155 40w 12/01/81 452023 
Marshall Co. NEW SOLUM WMA W1017 DNR FISH & WILDLIFE .00 155 44w 02/06/84 452029 
Marshall Co. ROSEWOOD WMA W1006 DNR FISH & WILDLIFE .00 154 44w 10/01/81 452025 
Marshall Co. SANDHILL WMA W1292 DNR FISH & WILDLIFE .00 154 45w 11/30/84 451080 
Marshall Co. SEM WMA W1007 DNR FISH & WILDLIFE .00 154 39w 10/01/81 452027 
Marshall Co. SHARP WMA W1018 DNR FISH & WILDLIFE .00 155 40w 12/01/81 452019 
Marshall Co. SHOWSHOE WMA W1019 DNR FISH & WILDLIFE .00 155 42w 12/01/81 452017 
-----------------------------------------
Number of Sites in County - 13 
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Norman Co. AGASSIZ DUNES S/NA DNR FISH & WILDLIFE .00 146 44w 12/01/81 541004 
Norman Co. AGASSIZ-NELSON WMA W 184 DNR FISH & WILDLIFE 120.00 146 45w 10/01/81 541005 
Norman Co. AGASSIZ-OLSON WMA w 215 DNR FISH & WILDLIFE 1,406.34 146 45w 10/01/81 541007 
Norman Co. CUPIDO WMA w 407 DNR FISH & WILDLIFE 240.00 143 45w 10/01/81 541009 
Norman Co. DALBY WMA w 434 DNR FISH & WILDLIFE 120.00 143 45w 10/01/81 541011 
Norman Co. FAITH WMA w 412 DNR FISH & WILDLIFE 380.00 144 43w 10/01/81 541013 
Norman Co. HOME WMA w 353 DNR FISH & WILDLIFE 103.10 143 44w 10/01/81 541015 
Norman Co. IDA WMA w 662 DNR FISH & WILDLIFE 80.00 144 45w 10/01/81 541017 
Norman Co. MOCCASIN WMA w 345 DNR FI SH & WI LOLI FE 177.60 143 43w 10/01/81 541019 
Norman Co. NEAL WMA w 17 DNR FISH & WILDLIFE 1,278.16 143 44w 10/01/81 541021 
Norman Co. RANUM WMA w 835 DNR FISH & WILDLIFE 180.00 146 43w 10/01/81 541023 
Norman Co. ROCKWELL WMA w 890 DNR FISH & WILDLIFE 207.77 143 45w 10/01/81 541025 
Norman Co. SYRE WMA w 365 DNR FISH & WILDLIFE 341.60 143 44w 10/01/81 541027 
Norman Co. TWIN VALLEY PRAIRIE SNA DNR FISH & WILDLIFE .00 143 45w 12/01/81 541003 
Norman Co. TWIN VALLEY WMA w 159 DNR F1SH & WILDLIFE 905.62 143 44w 10/01/81 541029 
Norman Co. VANGSNESS WMA w 411 DNR FISH & WILDLIFE 315.00 143 44w 10/01/81 541031 
Norman Co. ADA MUN. ATHLETIC FIELD CITY PARKS DEPARTMNT 2.00 144 46w 03/01/72 541040 
Norman Co. ADA MUNICIPAL SWIM. POOL CITY PARKS DEPARTMNT .20 144 46w 03/01/72 541038 
Norman Co. BOSWORTH MUNICIPAL PARK CITY PARKS DEPARTMNT 8.40 144 46w 03/01/72 541042 
Norman Co. HALSTED VILLAGE PARK CITY PARKS riEPARTMNT .00 0 00 06/01/79 541046 (location unk) 
Norman Co. RIVERSIDE CITY PARK/ACC CITY PARKS DEPARTMNT 5.00 145 49w 01/31/86 541045 
Norman Co. TWIN VALLEY MUN. PARK CITY PARKS DEPARTMNT 2.50 144 44w 01/01/76 541035 
Norman Co. TWIN VALLEY VILLAGE PARK CITY PARKS DEPARTMNT .00 144 44w 06/01/79 541036 
...... -- -- ..... - ..... -- ........ -.......... - ...... -- ... - .............. -- - "' .. -
Number of Sites in County - 23 
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Pennington Co. GOODRIDGE WMA w 986 DNR FISH & WILDLIFE 8.04 153 40w 10/01/81 571011 
Pennington Co. HIGINBOTHAM WMA w 180 DNR FISH & WILDLIFE 867.40 152 44w 06/12/84 571001 
Pennington Co. JACKSNIPE WMA W1265 DNR FISH & WILDLIFE 150.00 153 42w 06/12/84 571052 
Pennington Co. ORINIAK WMA W1287 DNR FISH & WILDLIFE 314.14 152 41w 11/30/84 571051 
Pennington Co. PEMBINA WMA w 325 DNR FISH & WILDLIFE 1,646.92 152 45w 06/12/84 571002 
Pennington Co. REINER WMA W1257 DNR FISH & WILDLIFE 120.00 154 39w 02/24/88 571050 
Pennington Co. ROSEWOOD WMA W1006 DNR FISH & WILDLIFE .oo 154 44w 10/01/81 571013 
Pennington Co. SANDERS WMA W1093 DNR FISH & WILDLIFE .00 153 44w 02/24/88 571003 
Pennington Co. STAR WMA W1409 DNR FISH & WILDLIFE 0 153 39w 02/25/88 571009 
Pennington Co. REDELK RV REPORTNG STATN GAUGING STATION .00 0 00 01/25/88 571100 (location uni<) 
Pennington Co. THIEF R.FALLS REST A 1 MINN DEPT TRANSPORT. 4.00 154 43w 04/01/75 571005 
Pennington Co. THIEF RIV PUBLIC ACCESS MINN DEPT TRANSPORT. .00 154 43w 01/31/86 571004 
Pennington Co. NORTHLAND ST COMM COLLG STATE COMM. COLLEGES 62.00 154 43w 08/16/88 571006 
Pennington Co. KRATKA LANDING COUNTY PARKS DEPT. 1.00 153 41w 01/31/86 571014 
Pennington Co. OAKLAND COUNTY PARK COUNTY PARKS DEPT. .00 0 00 02/09/82 571007 (location unk) 
Pennington Co. RED LAKE RIV.CANOE ACC-1 COUNTY PARKS DEPT. 1.20 153 42w 01/31/86 571016 
Pennington Co. RED LAKE RIV.CANOE ACC-4 COUNTY PARKS DEPT. 1.00 153 40w 01/31/86 571012 
Pennington Co. RED LAKE RIV.CANOE ACC-5 COUNTY PARKS DEPT. 1.00 152 39w 01/31/86 571018 
Pennington Co. RED LK RV (HIGH LANDING) COUNTY PARKS DEPT. .90 153 40w 01/31/86 571010 
Pennington Co. WAPITI TRAIL COUNTY PARKS DEPT. .00 154 43w 08/16/88 571008 
Pennington Co. BLOCK-38 MUNICIPAL PARK CITY PARKS DEPARTMNT 1.00 154 43w 02/01/76 571021 
Pennington Co. BOYSCOUT MUN.PARK/ACCESS CITY PARKS DEPARTMNT .70 154 43w 01/31/86 571028 
Pennington Co. CENTENNIAL MUN. PARK CITY PARKS DEPARTMNT 7.00 154 43w 01/31/86 571019 
Pennington Co. EASTSIDE MUN. ATH. FIELD CITY PARKS DEPARTMNT 2.00 154 43w 02/01/76 571030 
Pennington Co. ELKS MUNICIPAL PARK CITY PARKS DEPARTMNT 2.00 154 43w 02/01/76 571032 
Pennington Co. PENNINGTON CO.FAIRGROUND CITY PARKS DEPARTMNT 6.00 154 43w 02/01/76 571024 
Pennington Co. RED LAKER. Ml. 123.8 CP CITY PARKS DEPARTMNT .00 0 00 10/01/82 571020 (location uni<) 
Pennington Co. RIVERSIDE MUN PARK/CMPGD CITY PARKS DEPARTMNT 14.00 154 43w 02/01/76 571022 
Pennington Co. ST. HILAIRE MUN PK & CGD CITY PARKS DEPARTMNT 3.00 152 43w 01/31/86 571036 
Pennington Co. TINDOLPH MUNICIPAL BEACH CITY PARKS DEPARTMNT 4.00 154 43w 02/01/76 571026 
-----------------------------------------
Nl..lfber of Sites in County - 30 
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* WINGER RECREATIONAL STUDY * Facilities in 11-County NW MN Study Area MN DNR - RECFAC Data Base Printed 10/06/1988 

County Facility Name Administrator Acres Twp Rng Date Case 
-----------------------------------------------------------------------------------------------------------
Polk Co. SUMM. POLK COUNTY WPA USFWS (WAT PRO AREA) 6,100.00 147 39w o31011n 602001 
Polk Co. SUMM. POLK COUNTY WPA USFWS (WAT PRO AREA) .00 148 45w 08/01/79 601003 
Polk Co. AGASSIZ DUNES SCI/NAT AR DNR FISH & WILDLIFE .00 147 44w 12/01/81 601008 
Polk Co. BEE WMA w 357 DNR FISH & WILDLIFE 88.10 148 42w 10/01/81 602005 
Polk Co. BELGIUM WMA w 242 DNR FISH & WILDLIFE 192.10 152 46w 02/24/88 603005 
Polk Co. BRANDSVOLD WMA w 288 DNR FISH & WILDLIFE 145.80 148 40w 10/01/81 602007 
Polk Co. BROOKS WMA W1094 DNR FISH & WILDLIFE .00 149 42w 10/01/81 602008 
Polk Co. BURNHAM WMA w 860 DNR FISH & WILDLIFE 600.00 148 45w 02/24/88 601005 
Polk Co. CASTOR WMA w 564 DNR FISH & WILDLIFE 78.28 147 41w 10/01/81 602009 
Polk Co. CHICOG WMA W1036 DNR FISH & WILDLIFE 1,624.00 148 45w 09/20/84 601007 
Polk Co. CHICOG WMA PUBLIC ACCESS DNR FISH & WILDLIFE 1.00 148 45w 01/31/86 602022 
Polk Co. CRANE WMA W1275 DNR FISH & WILDLIFE .00 151 39w 03/03/88 602010 
Polk Co. CROOKSTON PRAIRIE SNA DNR FISH & WILDLIFE .00 0 00 02/01/86 601012 (location unk) 
Polk Co. DORR WMA w 322 DNR FISH & WILDLIFE 374.90 148 42w 11/30/84 602011 
Polk Co. DUGDALE WMA w 737 DNR FISH & WILDLIFE 792.00 148 44w 10/01/81 601009 
Polk Co. ENERSON WMA w 449 DNR FISH & WILDLIFE 254.25 149 40w 10/01/81 602013 
Polk Co. ERSKINE WMA w 315 DNR FISH & WILDLIFE 1,149.70 149 42w 02/24/88 602015 
Polk Co. FOXBORO WMA W1085 DNR FISH & WILDLIFE .00 148 45w 10/01/81 601010 
Polk Co. GODFREY WMA w 708 DNR FISH & WILDLIFE 143.80 148 44w 10/01/81 601011 
Polk Co. GULLY WMA w 62 DNR FISH·& WILDLIFE 440.00 151 39w 10/01/81 602017 
Polk Co. HANGAARD WMA w 373 DNR FISH & WILDLIFE 25.00 150 39w 10/01/81 602019 
Polk Co. HASSELTON WMA w 151 DNR FISH & WILDLIFE 211.00 147 40w 02/24/88 602021 
Polk Co. HILL RIVER WMA w 563 DNR FISH & WILDLIFE 135.09 148 40w 10/01/81 602023 
Polk Co. HOVLAND WMA w 146 DNR FISH & WILDLIFE 217.00 147 40w 10/01/81 602025 
Polk Co. KAAKAIK WMA w 566 DNR FISH & WILDLIFE 151.70 149 42w 05/20/85 602027 
Polk Co. KERTSONVILLE WMA w 625 DNR FISH & WILDLIFE 360.00 149 45w 10/01/81 601013 
Polk Co. KROENING WMA w 546 DNR FISH & WILDLIFE 20.80 147 41w 10/01/81 602029 
Polk Co. LA VOi WMA w 486 DNR FISH & WILDLIFE 50.70 147 40w 10/01/81 602031 
Polk Co. LARIX WMA W1199 DNR FISH & WILDLIFE .00 150 39w 02/06/84 602014 
Polk Co. LENGBY WMA w 483 DNR FISH & WILDLIFE 120.50 147 39w 10/01/81 602033 
Polk Co. LESSOR WMA w 624 DNR FISH & WILDLIFE 3a<l.56 149 4fw 10/01/81 602035 
Polk Co. LIBERTY WMA w 279 DNR FISH & WILDLIFE 1,360.00 147 45w 10/01/81 601015 
Polk Co. MAC MEADOW WMA w 818 DNR FISH & WILDLIFE .00 148 41w 10/01/81 602037 
Polk Co. MALMBERG PRAIRIE SCI/NAT DNR FISH & WILDLIFE .00 149 48w 12/01/81 601004 
Polk Co. MAPLE MEADOWS WMA w 748 DNR FISH & WILDLIFE 1,36o.oo 148 44w 10/01/81 601017 
Polk Co. MULEJOHN WMA W1118 DNR FISH & WILDLIFE 120.00 148 39w 01/31/86 602038 
Polk Co. ONSTAD WMA w 681 DNR FISH & WILDLIFE 281.44 148 44w 10/01/81 601019 
Polk Co. PEMBINA TRAIL SCI/NAT AR DNR FISH & WILDLIFE .00 148 45w 12/01/81 601006 
Polk Co. PEMBINA WMA w 325 DNR FISH & WILDLIFE 1,921.20 152 46w 02/06/84 603007 
Polk Co. POLK WMA w 805 DNR FISH & WILDLIFE 2,n4.30 149 41w 07/11/85 602039 
Polk Co. RINDAHL WMA w 348 DNR FISH & WILDLIFE 80.00 147 42w 10/01/81 602041 
Polk Co. ROSEBUD WMA W1167 DNR FISH & WILDLIFE 45.00 147 40w 02/06/84 602020 
Polk Co. SAGAIIGAN WMA w 480 DNR FISH & WILDLIFE 165.10 147 39w 10/01/81 602043 
Polk Co. SHYPOKE WMA w 476 DNR FISH & WILDLIFE 80.00 148 44w 10/01/81 601021 
Polk Co. STIPA WMA W1137 DNR FISH & WILDLIFE 160.00 150 45w 10/01/81 601022 
Polk Co. TILDEN WMA w 281 DNR FISH & WILDLIFE 422.70 149 44w 10/01/81 601023 
Polk Co. TIMBER DOODLE WMA W1186 DNR FISH & WILDLIFE 160.00 149 42w 10/01/81 602046 
Polk Co. TRAIL WMA W1034 DNR FISH & WILDLIFE 320.00 148 45w 10/01/81 601024 
Polk Co. TYMPANUCHUS WMA w 714 DNR FISH & WILDLIFE 840.00 149 45w 10/01/81 601025 
Polk Co. WOODSIDE WMA W1271 DNR FISH & WILDLIFE 80.00 148 43w 09/20/84 602050 
Polk Co. HILL RIV LK PUB ACCESS DNR T & W - ACCESS 27.50 149 40w 01/25/88 602057 
Polk Co. SAND HILL LK PUB ACCESS DNR T & W - ACCESS 1.90 147 40w 01/25/88 602049 
Polk Co. SARAH LAKE PUBLIC ACCESS DNR T & W - ACCESS 2.70 148 42w 01/25/88 602053 
Polk Co. TURTLE LAKE PUB. ACCESS DNR T & W - ACCESS 2.00 148 39w 01/25/88 602051 
Polk Co. UNION LAKE PUBLIC ACCESS DNR T & W - ACCESS .50 148 43w 01/25/88 602055 
Polk Co. WHITEFISH LK PUB. ACCESS DNR T & W - ACCESS 3.20 147 39w 01/25/88 602047 
Polk Co. CLIMAX REST AREA 75 MINN DEPT TRANSPORT. 1.50 148 48w 04/01/75 601027 
Polk Co. CROOKSTON REST AREA 2 MINN DEPT TRANSPORT. 1.50 149 46w 04/01/75 601028 
Polk Co. FISHERS LANDING REST A.2 MINN DEPT TRANSPORT. 72.00 150 47w 10/01/79 601026 
Polk Co. LENGBY REST AREA 2 MINN DEPT TRANSPORT. 5.00 147 39w 04/01/75 602060 
Polk Co. OAK LAKE REST AREA 2 MINN DEPT TRANSPORT. 3.00 148 42w 04/01/75 602062 
Polk Co. U OF M TECH C.-CROOKSTON UNIVERSITY OF MINN. 152.00 150 46w 01/01/76 601043 
Polk Co. MAPLE LAKE CO. PARK/ACC COUNTY PARKS DEPT. 25.30 148 43w 01/31/86 602069 
Polk Co. MAPLE LAKE INLET PUB ACC COUNTY PARKS DEPT. 4.00 148 43w 01/31/86 602067 
Polk Co. MAPLE LAKE OUTLET PIC.GD COUNTY PARKS DEPT. 10.00 149 43w 01/01/76 602071 
Polk Co. MCINTOSH COMMUNITY PARK COUNTY PARKS DEPT. 1.00 0 00 06/01/79 602074 (location unk) 
Polk Co. POLK KNIGHT RIDERS TRAIL COUNTY PARKS DEPT. .00 147 40w 09/29/88 602070 
Polk Co. TILBERG COUNTY PARK/ACC. COUNTY PARKS DEPT. 20.20 148 39w 01/31/86 602065 
Polk Co. CASTLE MUNICIPAL PARK CITY PARKS DEPARTMNT 23.70 150 46w 01/01/76 601041 
Polk Co. CENTRAL MUNICIPAL PARK CITY PARKS DEPARTMNT 17.00 150 46w 10/01/82 601039 
Polk Co. CENTRAL PARK PUB ACC CITY PARKS DEPARTMNT .00 150 46w 01/31/86 602076 
Polk Co. CLIMAX MUN. CAMPSITE CITY PARKS DEPARTMNT 2.00 148 48w 01/01/76 601033 
Polk Co. ERSKINE CITY PARK/ACCESS CITY PARKS DEPARTMNT 1.50 148 42w 01/31/86 602083 
Polk Co. FERTILE MUN FRGRNDS & AF CITY PARKS DEPARTMNT 10.00 147 44w 04/01/78 601031 
Polk Co. FERTILE MUNICIPAL PARK CITY PARKS DEPARTMNT 5.00 147 44w 01/01176 601032 
Polk Co. FERTILE MUNICIPAL PARK CITY PARKS DEPARTMNT 152.00 150 46w 01/01/76 601029 
Polk Co. FOSSTON MUN. CAMPGROUND CITY PARKS DEPARTMNT 5.00 147 40w 01/01/76 602078 
Polk Co. HIGHLAND MUNICIPAL PARK CITY PARKS DEPARTMNT 40.00 150 46w 01/01/76 601036 
Polk Co. MELLAND MUNICIPAL PARK CITY PARKS DEPARTMNT 3.00 147 40w 01/01/76 602079 
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*WINGER RECREATIONAL STUDY* Facilities in 11-County NW MN Study Area MN DNR - RECFAC Data Base Printed 10/06/1988 

County Adninistrator Date Case Facility Name Acres Twp Rng 
-----------------------------------------------------------------~--------~-------------------------------
Polk Co. MENTOR MUNICIPAL PARK CITY PARKS.DEPARTMNT 3.00 
Polk Co. NORTH BROADWAY MUN. PARK CITY PARKS DEPARTMNT .40 
Polk Co. OLEARY MUNICIPAL PARK CITY PARKS DEPARTMNT .oo 
Polk Co. RIVER HEIGHTS PARK CITY PARKS DEPARTMNT .00 
Polk Co. SCHUSTER MUNICIPAL PARK CITY PARKS DEPARTMNT 5.90 
Polk Co. SHERLOCK MUNICIPAL PARK CITY PARKS DEPARTMNT 20.50 
Polk Co. SPRING LAKE PARK/ACCESS CITY PARKS DEPARTMNT 3.00 
Polk Co. STAFFORD-BERGE MUN. PARK CITY PARKS DEPARTMNT 15.00 
Polk Co. STAUSS MUNICIPAL PARK CITY PARKS DEPARTMNT 5.40 
Polk Co. WILDERNESS MUNICIPAL PRK CITY PARKS DEPARTMNT 700.00 
Polk Co. WILD\.IOOD MUNICIPAL PARK CITY PARKS DEPARTMNT 13.20 
·----------------------------------------
Number of Sites in County - 90 

149 43w 01/01/76 
150 46w 01/01/76 

0 00 06/01/79 
0 00 08/16/88 

150 47w 01/01/76 
151 49w 04/01/72 
147 39w 01/31/86 
147 40w 01/01/76 
151 49w 04/01/72 

0 00 06/01/79 
150 47w 01/01/76 

602073 
601037 
603016 
603015 
601038 
603012 
602075 
602080 
603014 
601030 
601035 

(location unk) 
(location unk) 

(location unk) 
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*WINGER RECREATIONAL STUDY* Facilities in 11-County NW MN Study Area MN DNR - RECFAC Data Base Printed 10/06/1988 

County Facility Name Aaninistrator Acres Twp Rng Date Case 

Red Lake Co. BROOKS WMA W1094 DNR FISH & WILDLIFE .00 150 42w 10/01/81 631002 
Red Lake Co. CRANE WMA W1275 DNR FISH & WILDLIFE 680.00 151 40w 03/03/88 631004 
Red Lake Co. EMARDVILLE WMA W1133 DNR FISH & WILDLIFE 80.00 152 42w 02/21/85 631003 
Red Lake Co. GERVAIS WMA w 481 DNR FISH & WILDLIFE 80.00 151 43w 10/01/81 631005 
Red Lake Co. HUOT WMA W1171 DNR FISH & WILDLIFE 354.07 151 44w 10/01/81 631014 
Red Lake Co. MARCOUX WMA w 709 DNR FISH & WILDLIFE 368.29 150 43w 10/01/81 631007 
Red Lake Co. MORAN WMA w 170 DNR FISH & WILDLIFE 426.20 151 45w 05/20/85 631009 
Red Lake Co. OKLEE WMA w 482 DNR FISH & WILDLIFE .00 151 41w 10/01/81 631010 
Red Lake Co. PEMBINA WMA w 325 DNR FISH & WILDLIFE 48.00 152 45w 10/01/81 631012 
Red Lake Co. TERREBONNE WMA w 987 DNR FISH & WILDLIFE 1.60 150 42w 10/01/81 631013 
Red Lake Co. CLEARWATER RIVER PUB ACC DNR T & W - ACCESS 2.40 151 44w 01/25/88 631016 
Red Lake Co. OLD CROSS TREATY WAY ACC DNR PARKS & REC DIV. .00 151 45w 01/31/86 631026 
Red Lake Co. OLD CROSSING HIST. SITE DNR PARKS & REC DIV. .00 151 45w 10/01/76 631901 
Red Lake Co. OLD CROSSING TREATY WAY. DNR PARKS & REC DIV. .00 151 45w 01/01/83 631025 
Red Lake Co. RED LAKE RIVER CANOE ACC COUNTY PARKS DEPT. 2.60 151 44w 01/31/86 631030 
Red Lake Co. BROOKS VILL. PLAYGROUND CITY PARKS DEPARTMNT 4.50 150 42w 04/01/72 631056 
Red Lake Co. OAKNOLLS MUNICIPAL GOLF CITY PARKS DEPARTMNT .00 0 00 06/01/79 631047 (location unk) 
Red Lake Co. OKLEE MUNICIPAL PARK CITY PARKS DEPARTMNT 5.00 150 41w 03/01/72 631052 
Red Lake Co. PLUMMER MUN. ATH. FIELD CITY PARKS DEPARTMNT 4.80 151 42w 01/01/76 631044 
Red Lake Co. PLUMMER MUN. PARK #1 CITY PARKS DEPARTMNT 2.90 151 42w 01/01/76 631040 
Red Lake Co. PLUMMER MUN. PARK #2 CITY PARKS DEPARTMNT 2.20 151 42w 01/01/76 631042 
Red Lake Co. RED LAKE FALLS MUN.BEACH CITY PARKS DEPARTMNT 1.00 151 44w 01/01/76 631048 
Red Lake Co. RIVERSIDE CITY PARK CITY PARKS DEPARTMNT 9.00 151 44w 07/01/81 631046 
Red Lake Co. SPORTSMEN MUNICIPAL PARK CITY PARKS DEPARTMNT .00 0 00 06/01/79 631049 (location unk) 
-----------------------------------------
Number of Sites in County - 24 

--------------------------------------------
Total Nl.ITlber of Sites - 512 
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FINAL EIS FIGURE 2-7 
SAND HILL RIVER WATERSHED DISTRICT PROJECT NO. 4 
THE WINGER DAM - TOTAL RECREATIONAL RESOURCES 

(BY COUNTY) 
(50-mile radius of T.H. 59 and the Sand Hill River) 
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TABLE 2-3 
LAKES HA YING SPORTFISHING OR SPORTFISHING POTENTIAL 

WITHIN 50-MILE DISTANCE OF T.H.59 AND THE SAND HILL RIVER 1 

COUNTY LAKENAME 

BECKER COUNTY TOTAL = 62 

Becker Two Inlets 
Becker Boot 
Becker Kane 
Becker Dinner 
Becker Little Dinner 
Becker Bad Medicine 
Becker Bass 
Becker Shell 
Becker Big Rush 
Becker Dumbell 
Becker Pihlajas 
Becker Bass 
Becker Juggler 
Becker Pike ·~ 
Becker Island 
Becker Round 
Becker Ice Cracking 
Becker Maney Point 
Becker Elbow 
Becker Hanson 

1 Compiled from DNR Lake Survey data. 

ECOLOGICAL2 

CLASSIFICATION 

Centrarchid-Walleye 
Centrarchid-Walleye 
Centrarchid 
Centrarchid 
Bullhead 
Centrachid-Walleye 
Centrarchid 
Roughfish-gamefish 
Bullhead 
Bullhead 
Bullhead 
Centrarchid 
Centrarchid-Wialleye 
Centrarchid 
Centrarchid-Walleye 
Centrarchid-Walleye 
Centrarchid-Walleye 
Centrarchid-Walleye 
Centrarchid-Walleye 
Unclassified 

MANAGEMEm3 
CLASSIFICATION 

Walleye-Centrarchid 
Walleye-Centrachid 
Centrarchid 
Centrarchid 
Regular winterkill 
Trout 
Walleye-Centrarchid 
Warmwater gamefish 
Regular winterkill 
Warmwater gamefish 
Regular winterkill 
Walleye-Centrarchid 
Walleye-Centrarchid 
Centrarchid 
Walleye-Centrarchid 
Walleye-Centrarchid 
Walleye-Centrarchid 
Walleye-Centrarchid 
Walleye-Centrarchid 
Trout 

2 Ecological classification describes the type of fish population which would likely be present 
if no management were undertaken. 

3 Management classification refers to species of fish or game that the lake should be managed for. 

ACRES 

578 
370 

24 
57 
13 

799 
178 

3,140 
917 
120 

14 
135 
365 
120 

1,160 
1,086 

364 
1,737 
1,001 
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Becker South Twin Centrarchid Centrarchid 139 
Becker Little Toad Centrarchid-Walleye Walleye-Centrarchid 345 
Becker Height of Land Centrarchid-Walleye Walleye 3,520 
Becker Little Bemidji Centrarchid Centrarchid 275 
Becker Tamarack Centrarchid-Walleye Walleye-Centrarchid 1,480 
Becker Perch Centrarchid Centrarchid 40 
Becker Colton Centrarchid-Walleye Walleye-Centrarchid 1,668 
Becker Pickerel Centrarchid Walleye-Centrarchid 332 
Becker Spring Unclassified Regular winterkill 52 
Becker Rice Bullhead Centrarchid 178 
Becker Rock Centrarchid Walleye-Centrarchid 1,048 
Becker Momb Bullhead Warmwater gamefish 43 
Becker Big Sugar Bush Centrarchid-Walleye Walleye-Centrarchid 320 
Becker Unnamed Bullhead Regular winterkill 55 
Becker Little Sugar Bush Centrarchid-Walleye Walleye Centrarchid 202 
Becker Fish Centrarchid Centrarchid 82 
Becker Fagen Unclassified Regular winterkill 76 
Becker Strawberry Centrarchid-Walleye Walleye Centrarchid 1,522 

w Becker White Earth Hard-water Walleye Walleye 2,079 \.Q 

Becker Becker Game Game 135 
Becker Bass Centrarchid Centrarchid 123 
Becker Net Centrarchid-Walleye Walleye-Centrarchid 213 
Becker Buffalo Centrarchid Walleye-Centrarchid 376 
Becker Little Floyd Centrarchid-Walleye Centrarchid 205 
Becker Big Floyd Centrarchid-Walleye Walleye-Centrarchid 1,212 
Becker Wheeler Bullhead Regular winterkill 61 
Becker St. Clair Bullhead Regular winterkill 100 
Becker Sand Game Game 55 
Becker Canary Bullhead Regular winterkill 62 
Becker North Barnes Bullhead Regufa.r winterkill 48 
Becker Marshall Roughfish-gamefish Warmwater gamefish 159 
Becker Boyer Centrarchid Walleye-Centrachid 310 
Becker Lee Bullhead Warmwater gamefish 98 
Becker Forget Me Not Bullhead Regular winterkill 361 
Becker Gourd Bullhead Regular winterkill 117 
Becker Beseau Centrarchid Walleye-Centrarchid 226 
Becker Peach Unclassified Unclassified 65 
Becker East LaBelle Bullhead Warmwater gamefish 146 



Becker Lime Bullhead Regular winterkill 98 
Becker Stinking Bullhead Regular winterkill 370 
Becker Sand Centrarchid-Walleye Walleye 199 
Becker Axberg Bullhead Regular winterkill 43 

BELTRAMI COUNTY TOTAL = 20 

Beltrami Three Corner Roughfish-gamefish Trout 20 
Beltrami Unnamed Unclassified Warmwater gamefish 7 
Beltrami Boot Roughfish-gamefish Warmwater gamefish 267 
Beltrami Stone Centrarchid Centrarchid 32 
Beltrami Grant Centrarchid Centrarchid 208 
Beltrami Harley Bullhead Regular winterkill 95 
Beltrami Long Centrarchid-Walleye Walleye-Centrarchid 755 
Beltrami Deer Centrarchid-Walleye Walleye-C~ntrarchid 262 
Beltrami Island Centrarchid Regular winterkill 368 
Beltrami Big Buzzle Centrarchid Centrarchid 189 
Beltrami Little Buzzle Centrarchid Centrarchid 68 

..i:::- Beltrami Whitefish Centrarchid Centrarchid. 120 0 
Beltrami Myrtle Centrarchid Centrarchid 116 
Beltrami Sandy Centrarchid Walleye-Centrarchid 100 
Beltrami Sand Centrarchid Centrarchid 186 
Beltrami Moose Centrarchid Centrarchid 117 
Beltrami Balm Centrarchitl-Walleye Walleye-Centrarchid 512 
Beltrami Delwater Centrarchid-Walleye Walleye-Centrarchid 180 
Beltrami Moose Roughfish-gamefish Walleye-Centrarchid 124 
Beltrami Clearwater Centrarchid-Wal~eye Walleye-Centrarchid 1,008 

CLAY COUNTY TOTAL = 5 

Clay Lee Centrarchid Walleye-Centrachid 134 
Clay Fifteen Unclassified Unclassified 29 
Clay Perch Bullhead Warmwater gamefish 34 
Clay Burk Unclassified Unclassified 36 
Clay Silver Centrarchid Walleye-Centrarchid 114 



CLEARWATER COUNTY TOTAL= 30 

Clearwater Squaw Centrarchid Centrarchid 151 
Clearwater Elk Centrarchid-Walleye Walleye-Centrarchid 271 
Clearwater Itasca Centrarchid-Walleye Walleye-Centrarchid 1,077 
Clearwater Daniel Centrarchid Centrarchid 0 
Clearwater Falk Centrarchid Walleye-Centrarchid 65 
Clearwater Bagley Centrarchid Warmwater gamefish 94 
Clearwater Long Trout Stream trout 145 
Clearwater Walkerbrook Centrarchid Walleye-Centrarchid 90 
Clearwater Long Lost Centrarchid-Walleye Walleye-Centrarchid 390 
Clearwater Cox Centrarchid Centrarchid 43 
Cearwater Glanders Centrarchid Centrarchid 39 
Clearwater Rogstad Hardwater Walleye Walleye 128 
Clearwater Minerva Roughfish-gamefish Warmwater gamefish 236 
Clearwater Lomond Centrarchid Centrarchid 91 
Clearwater Peterson Centrarchid Warmwater gamefish 77 
Clearwater Johnson Centrarchid Centrarchid 564 

-&::" 
Clearwater Deep Centrarchid Centrarchid 47 

j-1 Clearwater Lone Centrarchid Walleye-Centrarchid 69 
Clearwater Angus Centrarchid Centrarchid 46 
Clearwater Lower Camp Centrarchid Centrarchid 28 
Clearwater Bungo Centrarchid-Walleye Walleye-Centrarchid 87 
Clearwater McKenzie Centrarchid Centrarchid 0 
Clearwater Wapatus Unclassified Stream trout 24 
Clearwater Blakely Centrarchid Centrarchid 38 
Clearwater Jackson Roughfish-gamefish Centrarchid 120 
Clearwater Minnow Centrarchid Walleye-Centrarchid 
Clearwater First Roughfish-gamefish Warmwater gamefish 
Clearwater Second Roughfish-gamefish Warmwater gamefish 69 
Clearwater Lindberg Bullhead Warmwater gamefish 88 
Clearwater Pine Roughfish-gamefish Warmwater gamefish 1,188 

HUBBARD COUNTY TOTAL = 8 

Hubbard Evergreen Centrarchid Unclassified 200 
Hubbard Minnie Centrarchid Centrarchid 76 
Hubbard Newman Trout Trout 39 
Hubbard Spearhead Centrarchid Centrarchid 173 



Hubbard Frontenac Centrarchid Northern pike 204 
Hubbard Blacksmith Trout Trout 37 
Hubbard Coon Centrarchid Centrarchid 80 
Hubbard Hattie Centrarchid Centrarchid 259 

MAHNOMEN COUNTY TOTAL= 10 

Mahnomen Lone Centrarchid-Walleye Walleye-Centrarchid 115 
Mahnomen Big Bass Centrarchid-Walleye Walleye-Centrarchid 689 
Mahnomen Little Elbow Centrarchid Walleye-Centrarchid 149 
Mahnomen South Twin Centrarchid-Walleye Wall eye-Centrarchid 1,000 
Mahnomen North Twin Centrarchid-Walleye Walleye-Centrarchid 901 
Mahnomen Island Centrarchid Walleye-Cen trarchid 611 
Mahnomen Snider Centrarchid-Walleye Walleye-Centrarchid 632 
Mahnomen Mccraney Centrarchid-Walleye Walleye-Centrarchid 268 
Mahnomen Sargent Centrarchid Centrarchid 128 
Mahnomen Little Vanose Centrarchid-Walleye Walleye-Centrarchid 144 

.&::" 
r\) 

POLK COUNTY TOTAL= 17 

Polk Poplar Unclassified Walleye 75 
Polk Spring Centrarchid Centrarchid 136 
Polk Whitefish Centrarchid-Walleye Walleye-Cen trarchid 226 
Polk Mule John Centrarchid Centrarchid 0 
Polk Cross Centrarchid Warmwater gamefish 328 
Polk Turtle Centrarchid Warmwater gamefish 545 
Polk Moe Unclassified Regular winterkill 0 
Polk Perch Unclassified Northern pike 0 
Polk Sand Hill Roughfish gamefish Warmwater gamefish 510 
Polk Store Centrarchid Walleye 0 
Polk Jeppson Centrarchid Centrarchid 0 
Polk Hill River Centrarchid Walleye-Centrarchid 96 
Polk Cameron Centrarchid Centrarchid 204 
Polk Sarah Centrarchid-Walleye Walleye-Centrarchid 296 
Polk Union Centrarchid-Walleye Walleye-Centrarchid 734 
Polk Cable Centrarchid Warmwater gamefish 143 
Polk Maple Bullhead Warmwater gamefish 1,477 
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FINAL EIS FIGURE 2-8 
SAND HILL RIVER WATERSHED DISTRICT PROJECT NO. 4 

THE WINGER DAM 
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(BY COUNTY) 
(50-mile radius of T.H. 59 and Sand Hill River) 
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the hours of recreation would be attributable to boating and fishing. The existing data 
on lakes in Greater Minnesota generally assumes lakes over 150 acres with a 
permanent fish population. Applying this data to develop a measure of potential 
recreational use under an Alternative No. 1 scenario did not take into consideration the 
type and limitations of a reservoir as proposed by the Sand Hill River Watershed 
District and as established and addressed in the Draft and Final EIS. Therefore (aside 
from total acreage) these estimates of recreational potential and activity do not 
consider the particular aspects of the proposal of the Watershed District. 

Water recreation use estimates for a potential impoundment in the Winger area, based 
on typical conditions prevalent in Greater Minnesota reveal a total of 53 to 62 activity 
hours per water surface acre devoted to fishing, other boating, and swimming. An 
activity hour represents one person doing some activity for one hour. Approximately 39 
to 46 of these total activity hours would be expected to occur during the summer 
boating season, and 14 to 16 of the total activity hours would be expected to occur the 
rest of the year. Table 2-4 shows the activity hours per water surface acre according to 
the specific activity and the particular season. 

In addition, water recreation use estimates for a potentfal impoundment in the Winger 
area, based on typical conditions prevalent in Greater Minnesota, reveal a total of 
64,501 to 75,454 activity hours for the proposed 1,217 acres of the proposed reservoir 
devoted to fishing, other boating, and swimming. Approximately 47,463 to 55,982 hours 
of these total activity hours would be expected to occur during the summer boating 
season, and 17,038 to 19,472 hours of the total activity hours would be expected to occur 
the rest of the year. Table 2-5 shows the activity hours for the proposed 1,217 acres of 
the proposed reservoir. 

44 



TABLE 2-4 
WATER RECREATION USE ESTIMATES OF POTENTIAL WINGER DAM RESERVOIR 

BASED ON TYPICAL CONDITIONS FOUND IN GREATER MINNESOTA 
ACTIVITY HOURS PER WATER SURFACE ACRE 

SEASON ACTIVITY 

Other 
Fishing Boating Swimming Total 

Summer Boating 
Rest of Year 

21-241 

12-142 
9-111 

2-22 
9-113 39-46 
_o_ 14-16 

1 

2 

3 

Total 33-38 11-13 9-11 53-62 

In Greater Minnesota (nonmetropolitan), regional boating surveys indicated that 
the typical density of summer lake use ranged between 30 and 35 hours per acre 
of water surface, with 70% of the use being fishing. "Summer", as used in these 
estimates, extends from the Saturday of the Memorial Day weekend to Labor 
Day. (See: W. Barstad and D. Karasov, 1987, Lake Development: How Much 
is Too Much?, Minnesota Department of Natural Resources, Division of 
Waters, pp. 4 and 7.) 

The figures for fishing and other boating for the rest of the year are based on the 
figures for the "Summer Boating Season" and the ratio of the amount of each 
type of activity in the summer to its total amount for the year. Ratios for each 
activity were taken from the following general population survey of outdoor 
recreation: Minnesota Department of Natural Resources, 1985-86 Outdoor 
Recreation and Expenditure Survey of Minnesotans. The geographic area for 
which the activity amounts were totaled in order to derive the ratios included the 
following counties in the general area adjacent to (approximately 50-mile radius) 
the proposed project site: Marshall, Pennington, Red Lake, Beltrami, Polk, 
Clearwater, Norman, Mahnomen, Hubbard, Becker and Clay. 

The figures for swimming are based on fishing in addition to other boating for 
the "Summer Boating Season" and the ratio of swimming to fishing in addition to 
other boating found in the following general population survey of outdoor 
recreation: Minnesota Department of Natural Resources, 1985-86 Outdoor 
Recreation and Expenditure Survey of Minnesotans. The geographic area for 
which the activity amounts were totaled in order to derive the ratios included the 
following counties in the general area adjacent to (approximately 50-mile radius) 
the proposed project site: Marshall, Pennington, Red Lake, Beltrami, Polk, 
Clearwater, Norman, Mahnomen, Hubbard, Becker and Clay. In the general 
population survey, no swimming in lakes was found outside of summer in the 
target geographic area. 
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TABLE 2-5 
WATER RECREATION USE ESTIMATES OF POTENTIAL WINGER DAM RESERVOIR BASED 

ON TYPICAL CONDITIONS FOUND IN GREATER MINNESOTA 
ACTIVITY HOURS FOR PROPOSED 1.217 ACRES OF PROPOSED RESERVOIR l 

SEASON 

Summer Boating 
Season 

Rest of Year 

Total 

Fishing 

25,557-
29,208 

14,604-_ 
17,038 

40,161-
46,246 

ACTIVITY 

Other 
Boating 

10,953-
13,387 

2,434-
2,434 

13,387-
15,821 

Swimming Total 

10,953- 47,463-
13,387 55,982 

17,038-
0 19A72 

10,953 64,501-
'13,387 75,454 

1 Values in this table were derived by multiplying the values in Table 2-4 by 1,217 
acres. - -

Water recreation use estimates for a potential impoundment in the Winger area, based 
on maximum riparian-residential and public-access development as recommended by 
current DNR public policy, reveal a total of 68 to 136 activity hours per water surface 
acre devoted to fishing, other boating, and swimming. Approximately 50 to 100 of these 
total activity hours would be expected to occur during the summer boating season, and 
18 to 36 of the total activity hours would be expected to occur the rest of the year. 
Table 2-6 shows the activity hours per water surface acre according to the specific 
activity and the particular season. 
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TABLE 2-6 
WATER RECREATION USE ESTIMATES OF POTENTIAL WINGER DAM RESERVOIR 

BASED ON 
:t\1AXIl\lUM RIPARIAN RESIDENTIAL AND PUBLIC ACCESS DEVELOPMENT 

AS RECOMMENDED BY DNR CURRENT PUBLIC POLICY 
ACTIVITY HOURS PER WATER SURFACE ACRE 

SEASON ACTIVITY 

Other 
Fishing Boating Swimming Total 

Summer Boating 
Season 

27-54 1 11-231 12-233 50-100 

Rest of Year 16-322 2-42 _o _ 18-36 

1 

3 

Total 43-86 13-27 12-23 68-136 

Figures are based on a simulation of the impact of riparian development in 
Greater Minnesota (nonmetropolitan) on lake use levels. The range of values in 
the table are the low and high estimates from the simulation model. (See: 
Barstad and D. Karasov, 1987, Lake Development: How Much is Too Much?, 
:l\1innesota Department of Natural Resources, Division of Waters, pp. 11-16.) 

The figures for fishing and other boating for the rest of the year in each case are 
based on the figures for the "Summer Boating Season" and the ratio of the 
amount of each type of activity in the summer to its total amount for the year. 
Ratios for each activity were taken from the following general population survey 
of outdoor recreation: Minnesota Department of Resources, 1985-86 
Outdoor Recreation and Expenditure Survey of Minnesotans. The geographic 
area for which the activity amounts were totaled in order to derive the ratios 
included the following counties in area adjacent to 
50-mile radius) the proposed Marshall, Pennington, Lake, 
Beltrami, Polk, Clearwater, Mahnomen, Hubbard, Becker and Clay. 

The figures for swimming are based on fishing in addition to other boating 
numbers for the "Summer Boating Season" and the ratio of swimming to fishing 
in addition to other boating found in the following general population survey of 
outdoor recreation: Minnesota Department of Natural Resources, 1985-86 
Outdoor Recreation and Expenditure Survey of Minnesotans. The geographic 
area for which the activity amounts were totaled in order to derive the ratios 
included the following counties in the general area adjacent to (approximately 
50-mile radius) the proposed project site: Pennington, Red Lake, 
Beltrami, Polk, Clearwater, Norman, Becker and 
the general population survey, no swimming in lakes was found outside of 
summer in the target geographic area. 
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Development amounts used in the simulation model for Table 2-6 are the maximum 
recommended by DNR current public policy. The development amounts are 50 
assumed public access vehicle/trailer parking spaces and 320 riparian residential 
housing units for each 150 feet of lake frontage for a lake with a Recreational 
Development shoreland management classification. The 50 vehicle/trailer parking 
spaces are equivalent to the amount for lakes in Greater Minnesota between 1,000 and 
1,500 acres, and the reservoir proposed by the Watershed District is 1,217 acres 
(proposed permanent pool water surface acreage). The 320 riparian residential housing 
units represent one unit for each 150 feet of lake frontage, and are assumed based on 
the recommendation in Draft EIS Section 1.11.7 for a Recreational Development 
shoreland management classification under Alternative No. 1. The project proposers 
estimate 9.l'miles of lake front;ige is suitable for development under Alternative No. 1. 

In addition, water recreation use estimates for a potential impoundment in the Winger 
area, based on maximum riparian residential and public access development as 
recommended by DNR current public policy, reveal a total of 82,756 to 165,512 activity 
hours for the proposed 1,217 acres of the proposed reservoir devoted to fishing, other 
boating, and swimming. Approximately 60,850 to 121,700 hours of these total activity 
hours would be expected to occur during the summer boating season, and 21,906 to 
43,812 hours of the total activity hours would be expected to occur the rest of the year. 
Table 2~ 7 shows the activity hours for the proposed 1,217 acres of the proposed 
reserv01r. 

TABLE2-7 
WATER RECREATION USE ESTIMATE OF POTENTIAL WINGER DAM RESERVOIR 

BASED ON MAXIMUM RIPARIAN RESIDENTIAL AND PUBLIC ACCESS DEVELOPMENT 
AS RECOMMENDED BY DNR CURRENT PUBLIC POLICY 

ACTIVITY HOURS FOR PROPOSED 1.217 ACRES OF PROPOSED RESERVOIR1 

SEASON ACTIVITY 

Other 
Fishing Boating Swimming Total 

Summer Boating 
Season 

32,859-
65,718 

13,386-
27,991 

14,604- 60,850 
27,991 121,700 

Rest of Year 19,472- 2,434- ·' 21,906-

1 

38,944 4.868 _o 43,812 

Total 52,331- 15,821- 14,604- 82,756-
10,4662 32,&59 27,991 165,512 

Values in this table were derived by multiplying the values in Table 2-6 by 1,217 
acres. 
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As noted in Draft EIS section 3.3.5, implementation by the DNR of a fish management 
technique such as stocking requires the establishment of a public access. Department 
experience reveals the planning, development, acquisition, and construction by the 
DNR of a public access in this geographical vicinity involves costs of between $74,750 
and $78,000. The typical costs associated with a public access are estimated to include: 

* 15 car /trailer parking lot with roadway services of standard and or typical 
length 

* Class V ~ravel surfaces and single concrete plank boat ramp 
* Acquisit10n costs averagin$ $35,000 
* Development costs averagmg $30,000 
* Administrative costs averaging $74,750 to $78,000 (15 to 20% of access project 

costs) 
* Facility involves: - Roadway dimension of 22' wide 

- Ramp dimension of 12' X 40' _ 
- Landscaping, sodding costs of $1,500 to $2,000 (cost 

included in above listed development costs) 
- Parking stall dimensions of 12' X 50' for each parking stall 

Final EIS Figures 2-9, 2-10, 2-11, and 2-12 show drawings illustrating a construction 
typical of a concrete plank single ramp public access, a screening typical of a public 
access landscape plan, a construction typical of road sections of public access road and 
parking areas, and a typical layout for a Class V public access, respectively. 

In addition, at the Draft EIS public meeting, the project proposers indicated their 
intention to use two local roads as potential public accesses by keeping those roads 
open. Any DNR public access, however, must be designed to comply also with the 
above identified criteria and specifications. 
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J.O RESPONSES TO \VRITIEN AND PUBLIC MEETING COMMENTS ON 
DRAF'T ENVIRONMENTAL IMPACT STATEMENT (EIS) 

The Draft EIS public review and comment period began June 29, 1987 and concluded 
.-\ugust 12. 1'·)87. The public meeting on the Draft EIS was held on July 21, 1987 in 
\\'inger. ~1innesota. The audio-recorded transcript of the meeting is available for 
review at: 

~linnesota Department of Natural Resources 
Office of Planning - 6th Floor 
500 Lafavette Ro~1d 
St. Paul. ·~,1N 55155--W 10 

Comments on the Draft EIS were received at the public meeting and during the official 
public comment period. All timely and substantive comments on the Draft EIS along 
with the Department's responses are included in this chapter. The comments and 
responses are organized as follows: 

Section 3.1 - written comments on the Draft EIS. including those submitted at the 
public meeting. 

Section 3.2 - statements and questions made orally--at the public meeting and the 
responses to those statements. 

J.l DRAIT E'NVIRONMENTAL IMPACT STATEMENT WRITTEN PUBLIC 
CO~L\IEl\TS AND DEPARTMENT OF NATURAL RESOURCES 
RESPO~SES 
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July 9, 1987 

Ms. Charlotte Cohn 
Minnesota Dept. of Natural Resources 
Office of Planning 
500 Lafayette Road 
St. Paul, Minnesota 55146 

Const. 2 Project4.COR 
TELEPHONE 211-211-31162 

TH 75 ANO CR 233 

P.O. l!OX21 

CROOKSTON. MINNESOTA !5~71«5 

Re: Proposed Sand Hill River Watershed District Project No. 4 
Winger Darn Draft Environmental Impact Statement (DEIS) 

Dear Ms. Cohn: 

Upon review of the Draft Environmental Impact Statement (DEIS) 
for the proposed Winger Dam we noticed incorrect statements on 
the relocation of County State Aid Highway No. 8. , 

Section 1.9 (Road Relocations) and Fig. 1-4 indicate that 
C.S.A.H. No. 8 will be maintained at the current alignment but 
be raised to an elevation of 1200.0. The Polk County Highway 
Department has designed C.S.A.H. No. 8 to change its alignment 
to the west to avoid the proposed resulting reservoir._ This 
would result in the relocation of 6088 feet of C.S.A.H. a. We 
have anticipated this proposed and alignment change 
since 1985 and completed the design December of 1985. We 
are unaware of why the DEIS shows the incorr!ct alignment. 

In order that all issues would be correctly stated in the DEIS 
we feel that the before mentioned correction should be made. 

If you have any questions please contact our office. 

Michael P. Rardin, P.E. 
Polk County Highway Engineer 

MPR:cmb 

RESPONSES: 

3.1.1 POLKCOUNTYHIGHWAYDEPARTMENT 

1. 

the Draft EIS figures 
4 (Figures 2-1, 2-2, and 2-

reflecting CSAH No. 8 
section 1.9) has been 

+ .................. ,...,..tr"'"'.LU'.L.L facilities associated 
""'""'_I_ ..:JJLJL...,'-A District, as Final EIS 
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section 2.1.3 and revised to reflect the correct length and general location of the 
CSAH No. 8 realignment. 

The project engineer will update current project plan sheets, road relocation 
descriptions, and cost estimates to reflect the completed Polk CSAH No. 8 
re location design. The project proposers have provided an updated project cost 
estimate for proposed Project No. 4 (Alternative No. 1) which is presented in 
Final EIS section 2.2. This updated cost estimate includes, among other items, 
current cost estimates for Polk County Road relocations based on information 
from the Polk County Engineer's office. 
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2 

· RESPONSES: 

3.1.2 MR. BLANCHARD KROGSTAD 

2. Draft EIS section 1.11.6 (Geology and groundwater levels and flow patterns) 
identified five sites as known to the DNR at the time of Draft EIS preparation 
which may adversely affect the area's water quality because they may have wells 
or septic systems located near or within the 1200 foot contour. These five sites 
were shown in the Draft EIS on page 1-20 in a map entitled "Groundwater Site 
Location Map for Structures Affected by Proposed Impoundment." Page 1-18 of 
the Draft EIS specified that minimum setbacks from an impoundment for wells 
and septic systems are governed by either the Minnesota Water Well 
Construction Code (Minn. Rules, Chapter 4 725) or local Shoreland 
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Management ordinances, and identified that these codes and ordinances should· 
be examined for the extent of proper remedial action for wells and septic 
systems affected by a proposed impoundment. Specifically, Minnesota 
Department of Health Rules require sealing (abandonment) of wells subject to 
flooding (Minn. Rules parts 4725.2500 and 4725.2900). Further, Draft EIS 
Chapter 5.0 (the listing of governmental permits, licenses and approvals), 
identified a Minnesota Department of Health regulatory requirement for a 
licensed well driller associated with well abandonment. 

The project proposers will be responsible for insuring that abandoned flowing 
wells are sealed, or treated as required by Minnesota Department of Health 
regulations, other state regulation, or local ordinances. The project proposers 
have estimated these costs at $5,000 and have added these costs to its detailed 
estimate of costs for Alternative No. 1. Refer to Final EIS section 2.2 for the 
description and listing of these costs. 
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3A 

3B 

AN 
Please feel free to rite d n your comments 

on this sheet and lea e it on the sign-in table. 
; ,' ) 1 / ·" ~ 1 , - " ' 

·· / At-- ~ /'_d/tc,4,£ ~L- I~ f-:t fl- ,(/;'·;.:~-2_~. f' '; -. / -r:_· 
Fi,'l,7 <:.-'- - /it.LL..,.~~ 

-- - ' 
·--:._: /~-c<..f~-

A-'(a._, //;.:!-' 

RESPONSES: 

3.1.3 MR. BLANCHARD KROGSTAD 

3A. Draft EIS section 1.11.6 (Geology and groundwater levels and flow patterns) 
identified five sites known to the DNR at the time of Draft EIS preparation 
which may adversely affect the area~s water quality because they may have wells 
and septic systems. These sites were shown on the map on Draft EIS page 1-20 
entitled "Groundwater Site Location Map for Structures Affected by the 
Proposed Impoundment" located near or within the 1200 foot contour. The 
flowing well discussed at the meeting letter was not 
shown on the map on Draft page 1-20 since its location was not part of the 
technical information researched and evaluated for the referenced section of 
the Draft EIS. The location of this flowing well has now been identified as being 
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in the SW 1/4 of the SW 1/4 of section 20 of Sletten Township (T147N, R41W) 
and the location is shown on a revised map which is reprinted in Final EIS 
section 2.3 as Final EIS Figure 2-5. The reprinted map is also revised with 
"DEIS Figure 1-9" as the correct figure number. 

3B. Comment acknowledged by the DNR. Comments related to the merits of the 
project proposed by the Sand Hill River Watershed District are, with the 
publication of the Final EIS, provided to various decision makers for their 
consideration in regulatory decisions under their control. 
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3B 

3C 

,.., _,.· , I 

~-- :..._ ' ( ~_,.<... t •j ::: l:'l'h( ~ .-::: 

RESPONSES: 

-
JC. According to the project proposers, a purpose of their project proposal is to 

maintain a permanent pool suitable for recreational and aesthetic purposes. It is 
recognized that the upper reaches of the reservoir will be more characteristic of 
wetland type habitat. However, it is the Sand Hill River Watershed District's 
intent that the lower and deeper portion of the reservoir be maintained in an 
open water or lake type environment. In the deeper portions of the reservoir, it 
will be difficult for emergent or submerged vegetation to establish itself. Along 
the periphery of the reservoir, it may be necessary to periodically harvest or 
remove vegetation which becomes established. Removal of vegetation ~ll 
require a DNR Aquatic Nuisance Control Permit. Since the need to periodically 
harvest or remove vegetation along the periphery of the proposed reservoir was 
not a component of the description of the proposal of the project sponsors 
(Alternative No. 1) outlined in the Draft EIS, the requirement of a DNR 
Aquatic Nuisance Control Permit was also not identified in the Draft EIS and 
the list of permits in Chapter 5.0 of the Draft EIS has been revised in Final EIS 
section 2.4 to reflect this change. , 

County Shoreland Management ordinances might aid in the control of human 
encroachment along the shorelines, thus limiting sediment and nutrient input 
and preventing algae blooms. While algae blopms can only survive with a 
sufficient input of such nutrients, algae blooms are likely to occur because the 
vast majority of sediment and nutrient input will come from the upstream 
watershed which would be unaffected by the operation of Shoreland 
Management ordinances for the adjacent reservoir. 

Removal of vegetation which becomes established will reduce wildlife benefits 
and may affect the Habitat Evaluation Procedure (HEP) analysis for mitigation. 
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4A 

4B 

United States Department 

Ms. Charl0tte ~ohn 

FISH AND WILDUFE SERVICE 
ST. PAUL FIELD OFFICE, (ES) 

50 Park Squ11m1 Court 
400 Sibley Strut 

St. Paul, Minnesota 55101 

vu lj .:. ;' 1 iJ:J/ 

Minnesota Department of rJatural Resourc.:s 
Office of ?lannins 
500 Lafayette Road 
St. Paul, Minnesota 55155-4010 

Dear Ms. Cohn: 

This is 1n response to your.June'-~. Ubl letter requl:!sting our review 
Clnd comment on the Draf~ Environmental Impact Statement (EIS) for the 
pro~osed.W1nger Dam project located in Polk County Minnesota Tnis 
proJect lnvolves the construction· of an earth-fill.flood redl.l~tion dam 
~signed.to provide approximately 6dOO acre-feet of flood storage 
F1ve proJect alternatives have been analyzed including a no-build. 
alternative. 

~lternative 1 which is identified as the preferred alternative 
l nvolves the construction of an earth-fi 11 flood re di.I ct ion dam 1t1i th a 
permanent recreational pool having a surface area of 1217 acres and a 
teq>orary flood pool of 396 acres for a total of 1613 inundated acres 
Except for the no-build alternative, the remaining alternatives • 
involve design modifications of this general concept. 

Based on our review of the Draft EIS, we are concerned.with several 
aspects of the preferred alternative. Of primary concern is that the 
incoming flow in~o the proposed i111>ouncinent will not sustain the 
proposed recreat1o~al pool water elevations. As state~ on page J-42 
of the Draft EIS, A preliminary HEC-1 analysis of incoming flow 
based on a me di an year hydrograph with evaporation siiows there ~i 11 
be depletions in the reservoir." .. "Based on the s~enario described by 
the project sponsors, depletion will occur if existing conditions 
downstream are .nai ntai ned (not augmented). Depletions will occur even 
if existing conditions downstream are not maintained. The proposed 
recreational reservoir design appears to i:>e too optilllistic for the 
siz~ and inputs of the watershed". Inas111Jch as these findings 
indicate that permanent recreational pool elevations cannot be 
maintained _through?ut the summer months, many of the benefits, i.e., 
recreati?n, fisher1es, and land value, associ~ted with this . 
alter~at~ve should.be reevaluated. The concept of this alternative 
funct1on1ng as a h1gh.quality.recreational lake for boat1n~. fishing. 
and swi1m1ing is questionable lf pool elevations cannot be maintained. 

RESPONSES: 

3.1.4 U.S. FISH AND WILDLIFE SERVICE (USFWSl 

4A. In Minnesota, for an EIS prepared to comply With Minnesota Environmental 
Review Program requirements, the agency responsible for EIS preparation 
(Responsible Governmental Unit or RGU) does not select a preferred 
alternative during the Final EIS process. 

According to the Minnesota Environmental Policy Act, an EIS is to describe the 
proposed action in detail, analyze significant environmental impacts, discuss 
appropriate alternatives to the proposed action and their impacts, and explore 
methods by which adverse environmental impacts of an action could be 
mitigated (Minn. Stat. 1160.04, subd. 2a). The Environmental Quality Board 
(EQB) rules for the state Environmental Review Program require that the Final 
EIS respond to timely substantive comments on the Draft EIS consistent with 
the Scoping Decision document, and discuss responsible opposing views relating 
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to scoped issues which are not adequately discussed in the Draft EIS, identifying 
the position of the RGU on such issues (Minn. Rules part 4410.2700, subp. 1). 
When the DNR as the RGU determines whether the Final EIS is adequate, that 
decision is based on whether the Final EIS ( 1) addresses the issues raised in 
scoping so that all issues for which information can reasonably be obtained have 
been analyzed, and (2) provides responses to the substantive comments received 
during the Draft EIS review concerning issues raised during the Scoping Process 
(Minn. Rules part 4410.2700, subp. 4). 

In addition, comments related to the merits of the project proposed by the Sand 
Hill River Watershed District are, with the publication of the Final EIS, 
provided to various decision makers for their consideration in regulatory 
decisions under their control. 

4B. The DNR shares the concern of the USFWS that incoming flows into the 
reservoir proposed with Alternative No. 1 may not be sufficient to sustain 
recreational pool water elevations. As the USFWS notes in its comment letter, 
the instream flow operation plan presented in the Draft EIS (Draft EIS section 
3.5) already specified that reservoir depletions will occur whether downstream 
conditions are maintained (not augmented) or are not maintained (Draft EIS 
page 3-42). 

According to calculations submitted by the Sand Hill River Watershed District 
and based on data for shallow lakes and reservoirs, the project sponsors estimate 
mean the monthly evaporation in inches from April through September to be: 

MONTH MEAN MONTHLY EVAPORATION (IN INCHES) 

April 
May 
June 
July 
August 
September 

1.30 
2.50 
3.60 
4.75 
5.20 
4.20 

The HEC-1 analysis completed by the DNR calculated inflow in cubic feet per 
second ( cfs) during a median flow year from April through September to be: 

MONTH 

April 
May 
June 
July 
August 
September 

IN FLOW (IN CFS) 

72.9 
12.9 
7.7 
3.6 
2.2 
7.0 

According to the DNR's analysis, and as discussed in the Draft EIS, inflow as 
balanced against evaporation in the summer months is not sufficient to sustain 
constant reservoir levels irrespective of maintenance of a protective flow 
downstream. The purpose of the instream flow analysis and the instream flow 
operation plan presented in the Draft EIS is to replicate the natural stream 
conditions. 
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The project sponsors estimate that based on their own evaluation, adequate 
hydrologic conditions exist to sustain the {>ermanent reservoir pool level and to 
maintain required downstream flow conditions. The project sponsors also 
contend that no modifications to the proposed recreational O{>portunities or land 
value benefits are warranted at this time since they also anticipate the area's 
hydrolo~ic conditions are capable of maintaining the design permanent pool 
level. Smee the project proposers are not altering any plans relative to proposed 
reservoir water level and downstream conditions, there are no additional plans 
for water level augmentation. 

The specific instream flow plan of operation presented in the Draft EIS (Draft 
EIS sections 3.5.2 in part, and 3.5.3) has been reorganized and revised in Final 
EIS section 2.5 to emphasize that while the exact methods and terms of 
operation to accomplish the outflow pattern will be determined during the DNR 
permitting process, the specific outflow pattern will remain as identified in the 
Draft EIS. The section as revised in the Final EIS also clarifies that the success 
of the operation plan will be monitored and modified by the DNR as required. 

While the Draft EIS was also specific in its evaluation of the extremely limited 
recreational potential of the reservoir proposed by the Sand Hill River 
Watershed District, the description of the proposed reservoir (Draft EIS section 
1.4) has been revised in Final EIS section '.l.1.1 to more thoroughly discuss the 
nature of the proposed reservoir and the recreational and fishery potential which 
might be expected to occur under the scenario described for Alternative No. 1. 
As discussed in the Draft EIS, while one of the purposes of the project proposed 
by the Watershed District is to provide a recreational lake, the evaluation in the 
Draft EIS concluded that the recreational potential would be marginal at best 
and did not conclude that a "high quality recreational lake for boating, fishing, 
and swimming" could be anticipated to occur. 
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4C 

4E 

-2.-

To ~1e:t est.~?lished protect7d flow require1iit:n~s vrt i:.:,2 SariJ I-till ;{iver 
dt J 11max, :lnnesota, a rninrnum flow of 1.7 ..:ts i.11.Jst i:.e releasea froril 
the reservo1r on a conti.1uous basL;. This r.;4uirer.ienc i.o-·etner witn 
~he _limited size of the ~atershed aoove tne j)roje..;t dr~a. :na 
rnaoequa~e stre~!'.lfl ows during hi ~11 2vap0ro.tL,11 ,.;cri oJs \c:vaporati on 
<:::<ceed~ inflow in ~he :;ionths of July to September), wvulo resuit in a 
dep~e~1on ;iroolem in tne reservoir and insufficient -=treari1 fluws i;o 

ass1m1 la~e wa~tes '.ror.i dC'.'fnstream sources. ;..1t;1ou~h adaressea in the 
~raft EI~. t~1s po1~t was not sufficientlJ di~cwssea relative to its 
~mpact on ;naintenance of the ;:col elev;:.tion ana tilt: 2:1suin~ au"'1nstream 
1 mpacts. 

In Section l.ll.8, the nature and extent of the floodin~ proolem witin 
the.~and Hill River basin is discussec. The most ev1aent effects of 
spring and s~rrmer flooding descri::iect in :::1is section are those 
associated with d7l?yed sprin9 planting d!lO damage to ,11aturing crops. 
Although not spec1f1~al~y stated, we c~ncluaea that a illaJority of the 
crop damage occurs within the flcoctplarn of the Sand Hill Kiver. 
I nas111Jch as a major e~has is of the 1985 Farm Bi 11 ; nvo l ved a 
commod1~ crop reduction program, you may .vant to consider identifying 
lands.w1th1n the floodplain areas as set-aside lands and either 
retir1ng this acreage or allowing haying/grazing as the season 
pennits. 

Ri:cent fishery .data indicates a relatively poor diversity of fish 
w1t~in the proJect area due to low flows and O)\)'gen deficiencies 
dunng the sumer months. Maintenance of sufficient water elevations 
~1th1n the reservoir to effect a significant change in fish diversi1'Y 
1s not.expect~d. While total ~io~ss may increase. species 
co~os1tion within the reservoir w111 remain similar to the existing 
conditions and will in all probability be dominated by black bullhead 
white sucker, and northern pike. Unless a substantial effort is • 
directed toward fishery enhancement, i.e •• installation and operation 
of an ~eration system, any spo:t fishery within the proposed reservoir 
would oe subject to frequent w1nterkf11 conditions. Based on the 
above considerations, we believe that the sport fishery value of the 
proposed reservoir has been overestimated and its justification for 
the preferred alternative is questionable. The statement on page 3-20 
that, •. • • it may be more economical to i111prove these local vicinity 
lakes for fishing than to develop a reservoir with low water quality 
and a marginal fisheryu seems to us to be a valid conclusion. 

A recently co~~eted Habitat Evaluat~on Procedure (HEP) analysis 
documents the wildlife i~acts assoc1ated with the various 
alternatives. By co~arison, Alternative 1 significantly i~acts ll!Ore 

RESPONSES: 

4C. The EIS discussion of the flow operation plan (Draft EIS sections 
3.5.2 and 3.5.3) as revised in Final EIS section 2.5 already identifies the reservoir 
depletion problems that are likely to result as a result of natural stream.flow and 
the size and inputs of the watershed. According the specific instream flow 
plan of operation, releases the proposed reservoir are not a minimum flow 
of 1. 7 cfs on a continuous basis, rather are minimum of 1.7 cfs or the 
inflow. Depending on the outflow may be more than 
1. 7 cfs. Refer also to section for further 
information on the operation plan and the plans of 
the project sponsors any stream.flow augmentation. 

The Minnesota Agency regulates standards for discharges and 
dischargers to waters of the state (Minn. Rules part 7050.0210) and the MPCA 
would likely control and adjust existing or proposed discharge permits to account 
for stream.flow to adequately assimilate waste to be discharged downstream of 
the proposed reservoir. 
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4D. According to information from the project proposers, the Sand Hill River 
Watershed District does not have jurisdiction to identify or designate set-aside 
lands or to retire land outside of the area of the proposed project area. The 
Sand Hill River Watershed District is, however, committed to encouraging and 
promoting good land use practices in the proposed project vicinity. 

4E. The Draft EIS Summary and section 3.3 presented a thorough assessment of the 
fishery potential resulting from construction of the reservoir proposed by the 
Sand Hill River Watershed District. The analysis presented m the Draft EIS 
included the results of a 1986 electrofishing survey at four different stations on 
the Sand Hill River (Draft EIS section 3.3.2), an assessment of existing fisheries 
resources (Draft EIS seetion 3.3.3), an evaluation of a projected fishery for the 
proposed project and proposed alternatives (Draft EIS section 3.3.4 ), and a 
description of various fish management techniques which could be implemented 
to manage a fisheries resource (Draft EIS section 3.3.5). As the Draft EIS 
identified, these evaluations concluded: 

a) 

b) 

c) 

d) 

e) 

f) 

g) 

h) 

i) 

Habitat reduction and oxygen deficiencies ·during low flows are primary 
limiting factors to the establishment of a healthy fish community 
structure. 
Reproductive success for northern pike is usually low in flood control 
reservoirs due to fluctuating water leyels. 
The physical and chemical characteristics of the reservoir proposed by the 
project proposers are most closely related to a bullhead type of lake. 
The fishery potential of a reservoir on the Sand Hill River is limited by a 
number of parameters. 
The fish management potential of the reservoir on the Sand Hill River is 
severely limited by results of water quality analysis, physical 
characteristics of the reservoir proposed by the Sand Hill River 
Watershed District, and the flow characteristics of the Sand Hill River. 
Due to the potential for frequent winterkill, an aeration system is 
necessary to maintain any kind of a sport fishery. Nine factors need to be 
considered before aerating a marginal lake. Without an aeration system, 
it likely that winterkills will occur often enough to limit the development 
of a game fish population. 
Based on water quality and physical data, the most appropriate species 
for a fish stocking program would be limited to largemouth bass, bluegill, 
and channel catfish. 
Other marginal fish lakes close to the Winger, Minnesota area experience 
periodic winterkills due to oxygen depletion. 
The fishery potential from development of the proposed reservoir is 
marginal. 

The DNR, at the Draft EIS public meeting, stated that a primary finding and 
recommendation of the fisheries investigation presented in the Draft EIS was 
that "to maintain any kind of sport fishery, installation and operation of an 
aeration system would be required." Refer also to Final EIS section 2.1.1 for a 
revised discussion and summary of the description of the proposed reservoir and 
of the fishery resource potential that might be anticipated to occur under an 
Alternative No. 1 scenario. 
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4H 
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wetland habitat, (approxi:;iately 500 acres l0sti a~d t..r.;lanu fiaoitat 
than the remaininy alternatives. :s fec2ral ,;ionics are used in 
~uppor~ of this iJroject, the F~nal E:S shot..:ld ;.':'.c'.ress cor.ipiiance l'lith 
c.xecut1ve Order 11990, conc2rnin9 ,o1etland ;..rot.:ctiun. 

~s identified o~ pa~e 3-31,. "ll.lt~rn~tive .1h. 1 ,..:,Jld ilave d nt:!~ative 
impact on HEP w1ldl1fe species 1'11thrn the study arCJ .;,nd m1ti9ation 
would be needed to offset these i;~pacts." Should an alterr.ative oe 
s:lected 1vhich requires wetland/upland CJi:ipensation, specific 
mlti gati ve measures should be coordi ~ate·j with and endorsed by the i1£P 
team. Once accepted by the HEP team, the r~iti gat ion plan shou la then 
toe presented and discussed in the Final EIS. lt "40l.ild therefore oe 
pos~ible to include any cost associated with mitigation in total 
;:iroJect costs. 

If an alt7rnat~v~ is.se!ect71 l'lhich reyuires wildlife witi9ation, the 
criteria 1dent1f1ed 1n Section 4.3.1, pa~e ~-3 should be adhered to. 
The Service also recor.mends that an; wildlife ~iti~ation oe 
accomplished concurrent with project construction to reduce to the 
extent possible, potential losses of annual habitat units. 

Sased on our review of the material provided we recommend selection of 
Alternative 4. This alternative provides equal flood protection as do 
the other alternatives, requires less easement acreage, appears less 
cost prohibitive and requires no wetland compensation. While 
Alternative l has been suggested as the preferred alternative, we 
believe the justification for this project is based on unsubstantiated 
assumptions that have been questioned by various reviewers. Of 
considerable concern, is that maintenance of the proposed water 
elevations within the proposed reservoir may not be possible. In 
addition, impacts to wildlife would be yreater with Alternative 1 and 
considerable wildlife compensation, i.e., ~etland/upland, ~ould be 
required. 

We appreciate the opportunity to provide these co11111ents and look 
forward to working with representatives of your agency as yoo dee11 
approprl ate. 

Sincerely. ---- -- ~ , ·2 
--=~~&.A'~-~~--

. Robert F. Welford / J 
Field Office Supervisor 

RESPONSES: 

show the detailed estimate of 
Watershed District 

(Alternative as by project proposers. According to this 
information, since no federal momes are intended to be used for the proposed 
project, specific compliance with Federal Executive Order 11990 for wetland 
protection is not required to be addressed. 

4Ge As EIS specifies, species mitigation is required for Alternative 
No. 1 (proposed project) Alternative No. 2 (flood reduction dam without 
permanent pool), and upland species mitigation is required for all alternatives 
except Alternative No. 5 (no-build). The wildlife mitigation measures, 
mitigation requirements, and methods to accomplish wildlife mitigation 
discussed Draft section valid no changes are warranted for 
discussion the Final 

The project proposers are committed to working with the DNR and with the 
HEP team in developing a satisfactory mitigation plan (including potential sites 
and costs) impacts to resources. Since the specific extent of wildlife 
mitigation will occur as components of regulatory processes, the final plan will 
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not be presented discussed 
Department's position 
delmeated in Draft EIS section 
coordinated with and endorsed by 

The project proposers concur 
to wildlife resources be 
mitigation plan must be place to 
for proposed construction. Since miti~ation 
issuance of DNR permits, wildlife mitigat10n 
construction, to reduce potential losses 

Though the comments submitted by the 
limited to wildlife resources mitigation, this 
specifications and criteria outlined for ,,.....,. ... ,,,. ..... 
resources in Draft EIS section 4.4. 

Final EIS section 2.2 provides a discussion 
Alternative No. 1 as submitted by the 
section shows the project proposer's 
that alternative, and part E (summary ,_,,..,,.,,., .. .11.'U'Jl.JI. 

element of right-of-way costs. The project ,,..,.,..,...,.,,..,.,..,C'""' .. C' 
for wildlife resources mitigation as shown 
within right-of-way costs. However, the ,,.... .... 1"''""'" .... 

actual $900,000 amount for right-of-way 
the Department in 1986 when the ................... ,, ............................... ,._, ... 11. 

component of direct proposed project .......... 1,_...._..,_ ......... ...,JLJL .............. ""' 

4H. Comments and concerns acknowledged by 
Comment 4A in this section which describes 
Impact Statement and the responsibilities 
Final EIS. Comments related to the merits 
Hill River Watershed District are, with 
provided to various decision makers for 
decisions under 

41. Comment acknowledged by the 
cooperation and participation 
of the HEP team on the HEP study, 
component of the Draft EIS. 
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LANO~ OUAllTY FOODS 

July 31, 1987 

Ms. Charlotte Cohn 
Environmental Planner 
DNR Office of Planning 
SQQ Lafayette Road 
St. Paul. MN 55146 

Dear Ms. Cohn: 

STATE OF MINm:SOTA 
OEPARTMENT OF AGRICULTURE 

110 W PLATO BOULEVAl'IO 
SIJHT PAUl., MN 55107 

(612) 296-1488 

The Minnesota Department of Agriculture. has completed its review of the Draft 
Environmental Impact Statement on the Sand Hill River Watershed District 
Winger Dam Project. 

The O.raft-'E~ironmental Impact Statement (DEIS), and the preceding documents 
do a very good job of identifying the direct impacts to agricultural lands 
and the indirect impacts of the project on agricultural transportation sysiems 
and •severance and triangulation•· issues. 

The one area we would like to see more detail on is the issue of the economic 
impact to the agricultural economy in the area caused by the loss of cropland 
due to the project. The preliminary engineer's report states that "the impact 
of the loss of this cropland on the agricultural economy of the area is 
expected to be non-significant.• (Page 25). I would hope that the final EIS 
could explain how this conclusion was reached, perhaps by using some of the 
figures from the economic analysis. 

Thank you for the opportunity for continuing conment on this project. Please 
contact me with any questions. 

Yours truly, 

MINNESOTA DEPARTMENT OF AGRICULTURE 

laL2JJ~-
Paul D. Burns, Program Coordinator 
Natural Resources Planning 

POB:cd 

cc: J. Nichols 
G. Heil 
J. Birkholz 

~ EQUAL OPPORTUNITY EMPLOYER 

RESPONSES: 

3.1.S MINNESOTA DEPARTMENT OF AGRICULTURE 
I 

S. A summary of the potential for agricultural cropland loss due to creation of a 
proposed reservoir( s) as presented in the Draft EIS indicates that this loss for 
each of the proposed alternatives is: 

Alternative 

No. l 
No.2 
No.3 
No.4 
No.5 

Cropland loss due to proposed reservoir (acres) 

- 248 acres 
- 49 acres 
- 48 acres 
- 24 acres 
- 0 acres 
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The proposed proposers estimate that a large percentage of the cropland 
affected by creation of a reservoir is currently subject to periodic flooding. 
Current costs for planting and harvesting in the proposed project vicinity are 
about $75 per acre per year. Gross revenues from these crops are estimated to 
average about $90 per acre per year. The project proposers estimate net profit 
from agricultural utilization of these croplands to be $15 per acre per year, and 
to represent the annual impact on the regional economy. However, net profit is 
not the only impact on the regional economy. Current per acre per year 
production costs generate some activity in the regional economy and this activity 
would be lost under any- of the construction alternatives. The average annual 
regional economic loss has been based, for each alternative, on a calculation of 
the amount of acres of lost cropland (inundated acres) X the estimated net profit 
from agricultural utilization of the croplands proposed to be inundated. The 
project proposers have estimated the average annual regional economic loss for 
each of the alternatives to be: 

Alternative 

No.1 
No.2 
No.3 
No.4 
No.5 

Estimated average annual regional economic loss 

$ 3,720 
$ 725 
$ 720 
$ 360 
$ 0 

This economic loss due to any of the proposed project alternatives is estimated 
to represent the elimination of net agricultural productivity. As a result of 
current periodic flooding, the affected lands are already marginal (in terms of 
agricultural productivity) which partially accounts for the relatively low net profit 
of $15 per acre per year. The project proposers also estimate that the impact on 
the local agricultural economy from Alternative No. 1 is not considered to be 
significant since approximately 907 acres of downstream cropland could be made 
more productive as a result of proposed reservoir construction. 

70 



6 

Jt:PT. JF N. R. 
ST P.AUL, MN. 

~ENTLE 'EN: 

·]f'·, qlNN 
JUL y 3 f. - I g7 

I WROTE A LETTER T.) nu A~'JUT A YE·q llSO v01c1w; 
MY JPPOSITION TO THE BUILDING OF THE WINGEq DAY. THIS 
13 TO ~EAFFIRM THE SAME. 

WE HAVE ENOUGH POT ~Olf3 IN MINNE~OTA WITHaUT 
ADDING ANOTHER JNE COSTING 5.2 \AILLION O()t_L'::i~. ANO A 
POT HJLE IT Will BE COUPLE~E hi TH TPEELESS BLACK LOAM 
SOIL 3H.DRE LiNES AND ~HALLOW DORMANT WATEo ~PEEOING 
M03QUITOE3 AND UNFIT FOR FISH. 

WE HAVE PLENTY OF NATl:IRAL LAKEC: IN :1 1!1' AREA-YES, 
WITHIN 5 OR 6 ~ILES. 

T C~UNOERSTANO HOW SO ~ANY ~[NSIBLE PEOPLE 
CAN BE SOUNSENSIBlE WHEN 11 Co;..;l.s Tv 'UIGHING lHi 
PftO!"" A"NO- CON!'" OF THU PffOJECT, 

- Tltt ~ ~O-J!CT- ~Ot1LO BE A8~0NEO W-TTHOUT F.-T L 
EEFORE IT BECOMES THE BOONDOG~LE OF THE CENTURY. 

THANK YOU FOA YOUA ATTENTION. 

~INCER'ELY, 

RESPONSES: 

3.1.6 MR. WESLEY HODOUS 

6. Comments and concerns acknowledged by the DNR. See also the response to 
Comment 4A in section 3.1.4 which describes the purpose of an Environmental 
Impact Statement and the responsibilities of the DNR as the preparer of the 
Final EIS. Comments related to the merits of the project proposed by the Sand 
Hill River Watershed District are, with the publication of the Final EIS, 
provided to various decision makers for their consideration in regulatory 
decisions under their control. 
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Minnesota Department of Transportation 

Transportation Building, St. Paul, MN 55155 

July 31, 1987 
Phone 296-1652 

Charlotte Cohn 
Minnesota Oepartrnent 

of Natural Resources 
Off ice of Planning 
500 Lafayette Road 
St. Paul, MN 55155-4010 

Re: Sand Hill River Watershed District Project No. 4 
The Winger Dam 
Draft Environmental Impact Statement 

Dear Ms. Cohn: 

The Minnesota Department.of Transportation has completed a review 
o~ the Draft Environmental Impact Statement (EIS) on the proposed 
Wing~r Dam: W~ offer t~e following comments for your 
consideration in preparing the Final EIS on this project. 

l. Page 1-13. Section 1.6, paragraph 2 discusses the design of 
approaches to the emergency spillway and states that the 
approaches are designed with vertical curve transitions to 
maintain sufficient sight distance. Mn/DOT believes that 
these sight distances are minimally acceptable. ' 

Generally, when Mn/DOT designs new grades, they are 
develope~ with more desirable sight distance criteria. In 
fact, prior to development of a plan for a dam to facilitate 
crossing of Trunk Highway (TH) 59, a bridge was designed for 
the valley crossing. In Mn/DOT's bridge design a "eO MPH 
non-striping sight distance" was used. Since w~ do not view 
the proposed design as being as safe as Mn/DOT's proposed 
design, we would suggest additional language being added in 
the Final EIS to explain why the proposed ~urve transitions 
were selected. We also suggest that the project proposer 
continue to work with Mn/DOT's District Office to assure 
that safe operation of TH 59 is maintained with the proposed 
dam design. 

2. Page 1-13. Following Section 1.6, Mn/DOT would like to see 
the inclusion of a new section which would discuss 
construction of transportation facilities associated with 
the proposed project. We feel this is needed since 
constructi~n of TH 59 over the dam is an important element 
of t~e proJect equal to construction of spillways. Perhaps 
Section 1.9 Roadway Relocation could be combined within this 
larger section. 

4n Equal Opporiunuv Employ~r 

RESPONSES: 

3.1.7 MINNESOTA DEPARTMENT OF TRANSPORTATION 

7 A. According to information from the Sand Hill River Watershed District, final 
design of the proposed Class I dam structure will determine the exact location of 
specifications of the emergency spillway. The transition from the dam surface 
roadway to the roadway north and south of the proposed dam will include 
vertical curve alignments to satisfy Minnesota Department of Transportation 60-
mile per hour non-striping sight distance criteria. The T.H. 59 alignments shown 
in Draft EIS Chapter 1.0 and as part of information incorporated by reference in 
the Draft EIS (preliminary design data prepared by project engineers), were 
intended primarily to identify the proposed emergency spillway location. Final 
alignments will be determined and designed when the exact location of the 
emergency overflow spillway is ascertainable. 
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Char lot te Cohn 
July 31, 1987 
Page 2 

The new section should include information regarding the 
history of the decision to incorporate the crossing of sand 
Hill River as part of the dam embankment and to leave TH 59 
unimproved until the Watershed District could develop the 
project. 

3. Page 1-14. Section 1.10 construction methods should be 
expanded to include plans for rerouting TH 59 traffic during 
construction. Road closures and detours should be 
identified and time frames for closures and duration of 
closures should be discussed. We are particularly concerned 
about detours during the winter. 

4. Page 2-8. We would suggest adding language to Section 2.6 
to more clearly describe planned TH 59 roadway and bridge 
improvements that would occur if the dam were not built. 

5. Page 2-9. We believe that Section 3.1 concerning 
construction associated impacts should more specifically 
address impacts to persons traveling TH 59 as well as 
impacts resulting from relocation of county roads. 
Rerouting and relocation of traffic can have significant 
social impacts, as well as safety impacts, should emergencies 
arise in nearby communities. 

6. Page 3-4. Section 3.2.8 discusses operation of the dam 
during flooding conditions. Since a 1,420 foot depressed 
section of TH 59 will be utilized for discharge, we believe 
more information should be provided about rerouting of TH 59 
during these periods and how switching traffic will be 
accomplished. 

Since utilization of the highway as a spillway could result 
in deterioration of the roadway surface, Mn/DOT would 
suggest that the Final EIS clarify responsibility for 
reconstruction of the roadway should it be required. 

Thank you for the opportunity to review the Draft EIS for the 
proposed Winger Dam. If you require any additional information 
from Mn/DOT or have any questions regarding our comments, please 
contact George Welk, Design Engineer at Mn/DOT'e District Office 
in Bemidji, or myself. 

Sincerely, 

C!kyl'XI~ 
Cheryl Heide 
Environmental Coordination Unit 

RESPONSES: 

7B. The DNR concurs that the discussion of roadway relocations in the Draft EIS 
should be expanded to include a discussion of construction of transportation 
facilities associated with the project proposal of the Sand Hill River Watershed 
District (Alternative No. 1) because of the importance of reconstruction of T.H. 
59 over the proposed dam. The discussion of roadway relocations in Draft EIS 
section 1.9 has been revised and expanded in Final EIS sections 2.1.2 and 2.1.3 
to address both proposed modifications to T.H. 59 associated with Alternative 
No. 1 and roadway relocations impacting county roads, county state aid 
highways, and township roads. 

7C. The discussion of construction method control measures (Draft EIS section 1.10) 
has been expanded in Final EIS section 2.6 to include the proposed plans of the 
project to reroute 59 traffic during construction, and the 
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identification and estimated 
(especially detours ................. A_ 

detours 

7D. The DNR concurs description 
area that 
District 

of MNDOT planned 59 
would occur if the project ....... ,,... . ...,.,..,. ... ""ril 
were not constructed. The 
build alternative, has been revised 
include this additional discussion. 

t::.11"-r"l':l"l"'l"Ht::> No. 5, the no
,c,,....,.,,,.... ..... 2.7 to 

7E. The DNR concurs that the discussion the concerning construction 
associated impacts should be expanded to address impacts to persons traveling 
T.H. 59 as well as impacts resulting county roads. Draft 
EIS section 1.10 is revised and expanded to reflect this additional information in 
Final EIS section 2.8. 

7F. According to the project proposers, as currently the depressed 
T.H. 59 road sect10n as an overflow spillway if 100-year, 10-

7G. 

day event is exceeded. Normal hydraulic criteria of bridges and 
culverts for highways with average daily comparable to 
T.H. 59, require sufficient capacity to pass frequency flood. On 
protected watercourses, stage increases mustnot exceed 0.5 feet over the 100-
year flood. The project proposers assume a risk based design will result in 
some large floods exceeding and overflowing the structure. The position of the 
project proposers is that the proposed dam will experience less frequent 
overtopping than a standard bridge desi~n at the same location. Flooding 
condit10ns that would result in overtoppmg of the proposed dam would most 
likely cause similar or more severe problems at all downstream Sand Hill River 
crossings. A flood of a magnitude to result in overtopping, would most likely 
affect other state highways in the general area of the proposed project. Any plan 
for rerouting traffic would be dependent on flooding conditions at other 
locations throughout the region. The project assume that rerouting of 
traffic will be coordinated through MNDOT as emergency response 
operations and would likely depend upon of the specific flood event 
and details related to outlining will likely be 
developed. 

7H. Comment acknowledged by the 
cooperation and participation 

DAfi1nr1r~.~n-rn ..... v,ra~~~ .... ·~~~uthe 

Transportation 
analysis as a member of the HEP team on 

completed as a ~"" .......... ...,..,, ...... ,., ........ 
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i"ls :ha.rlotte Cohn 
0. :LR,, Box l'Jc 
500 Iafayefte Road 
·:it. raul, MN 55146 

.:ear i'·1s Cohn: 

.dnger,MN 
Auisust 2, 1987 

::'he ~allowing comments ~r~ ., :'".'m ··:Jsi te ::.r.1..i.ysis o# the opponents to tJJe 

ilinger :irun ?rojecti 

.:'he vecy first action th..'1 t should ~ve been taken eight ( i3) years :i.go by 

i ty :;tudy by unbia::;ed 1ualifi"'·.l .cc;·:;.)nne1. 'Chere is some evidence that ,;. 

Jtudy was made fro1P 0ur co!1tact ·.;i r_;1 ;;r,-3 :'·Jlk .::o. :~'.'l!j.naer' s 0ffice, but 

_ ·;.,,,,n ~11e • i :.:1. ti on f::ir flood coritr:'.!l -~i:.1i i.shed, in ao :nuch as no bene

fit :1ould accrue to the upper valley (above the dam), a new approach was 

offered to the area residents. fhis was rl.escri bed as a beautiful lake thct 

miuld quickly become a recreational mecca in an othendse barren land. How

ever this area (Ea.st Polk Co.) already has 76 n&tural lakes, the majority of 

them as yet undeveloped in the first· 100 years of :>ccupa.ncy. 

The proponents of the project begin to analyze the proposed lake more 

carefully, and made some asto~ng discoveries. The fluctuating shoreline 

made for difficulty in erectinjdwellings and docking facilitiesr The shore 

would consist of a variety of soils, but no gravel and very few trees. ·I'his 

meant additional expense to establish a desirable beach. 

A further study was made of existinjiMpoundmcnts, i.e. Fort Feck at 

built in 19J6, t:.he largest earth-filled 'dam in the world.- where a huge i-e3ort 

hotel had been constructed at the riam ;:;ite, a:ipeared to be abandoned <•nci. fa.lling 

into disrey.air. There was no evidence of any recreationaa a.ctivity---no 

beaches, no boats, and no buildings. However, they do have a huge hydro-elect 

ric plant at the dam 1•hich undoubtedly is very beneficial. This obsetvation 

was made in June of this year at the :_:ieak of vacation season. 

~</e spoke to a few residents about the lack of interest in develo:?ing the 

rocreational .1.::sds, and they mainly ?referred going east to HN for walleye 

.fbhinc; at c:ome ·Jf 0ur L, 000 lakes with sanciy beaches lncked by beautiful 

forests. 

I'he consensus was similar at the _'i,pestone and Jameatmm dams, :he Jarncs

t0wn was built 3.bout 25 year3 ai;o an<1 tho Pi riestone in 1972-?l~.' so am~"'le time 
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has gone cy : ~::: . ""e.i.oping theee a.J:'9W!I Md it appears unlikely in the forfseeable 

future. Also there see111s to be a problem in the establishment of desirable 

fish species. At present there a.re bull-heads ~ pan fish. A'fecent attempt 

was made by the state to introduce the zander, but this effort was aborted due 

to a virus infection, 

The conclusion appears to be that it is quite difficult to create a lake 

that can cor.ll)ete with our abundant naturaJ. lakes. The observations made by Mr. 

:an TJ.i.ule , at '.linger on July 21, 1987, were fu...--ther proof that the expenditure 

of many mi:~ions :if dollars was indeed an exercise in futility. How much proof 

is needed before the taxpayers in MN realize that these funds would be more 

wi3ely s:::ient to sustain our educational system, our existing roads and bridges, 

and all the other accepted facilities that are already tn place and in need 

of constant maintenance, Taking another mortgage of this magnitude for the 

purpose of creating a known liability does not qualify as "a perfect plan". 

The loss of the two excellent roads across the valley will present a costly 

inconvenience to the residents from now on and could become greater if highway 

59 would be banned for farm equipnent. The utilities, electric and phone 

a:>mpe.nies, have an added expense to pass on to the consumer in future billi~. 

The loss of the valley for grazing purposes will put several diversified 

farmers out of business and thus hasten the growing number of farms lost to the 

~finger trade area. Tf-,is loss of _population is the principal reason for the 

demise of small towns like '.'/~nger, and any action that accelerates this should 

be the first concern of our remaining populace. Since ma.ny of the Z? farmers 

losing land to this project are smaller farmers, they will bear the burden of loss 

to their holdings and in some instances have no chance, but to sell to exist-

ing larger farms at usually de:p:reclited valuation. 

Two actua4, ve:d.fia.. 'le _polls have been made of these projects. The first, 

recorded in the clerk's recOlids of K-ute Township taken in Februe.:cy 1985, 
show 89 of 93 taxpayers opposed the 'llinger impoundment. The other, ma.de by 

members of our group, showed 80% opposed, This included several residents of Winger 

and fanners affected by loss of acreage. 

F'urther proof of the unacceptability of this project is evident in the 

manner in which financill figures were misrepresented in putting together 

the financial i;:e.ckage neces~ to proceed. The following figures ~re taken 

from a release dated -· .. 'l-85 prepared .for the :3and Hill Distr!ect lisc.ed under 

8 B "finilllcial commitments to date"---Item 1 - :;>.50,000 by .Jletten Towr .. ,:1ip and 

:·linger Township. This item is false. Item 2.--.~6t)O,OOO-"Hight of ;;ay Donations" 

from project land owners. This is also false, ·,1e have specifically contacted 

responsible i;:e.rties, and in all cases we found, NO conu:iitments of the above 

were ever made. 

This is a partial list of the grievances we wish to express for your 

RESPONSES: 

3.1.8 

SA. 

MR. .TOHNW. MCWILLIAM 

Comments and concerns acknowledged by the DNR. See also respo!1se to 
Comment 4A in section 3.1.4 which describes the purpose of an Envuonmental 
Im act Statement and the responsibilities of the DNR as the preparer of the 
Filial EIS. Comments related to the merits of t~e p~oject prop~sed by the Sand 
Hill River Watershed District are, with the pubhc~t10n ~f th~ Fmal EIS, 
provided to various decision makers for theu cons1derat10n m regulatory 
decisions under their control. 
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future consideration in :ietemining the feasibility of this project, 

~espectfully yours, 

J .:ihn • .'1c;fillialll 
~epresentati·1e, Taxpayers Protes':. :;roup 

RESPONSES: 

SB. The Scoping Environmental Assessment Worksheet (EA W) for this f roposed 
project, distributed by the DNR in 1985, included an identification o financial 
commitments for the project proposed by the Sand Hill River Watershed 
District as of September 1985 (Scoping EA W attachment 5). This information 
has been updated by the project proposers and is provided as a component of 
Final EIS section 2.2 which includes a discussion of updated cost projections for 
Alternative No. 1 as submitted by the project proposers. Table 2-1 in that 
section shows the project proposer's detailed estimate of total project costs for 
Alternative No. 1 and this updated information is listed as part of "Funding 
Sources." The monies associated with the funding sources remain the same as 
those shown in the Scoping EA Win 1985 with the exception of the Polk County 
Engineer's estimate for costs of road relocatfons. 

In addition, the 1984 legislation which provides an appropriation for 
construction~of the proposed project requires that prior to the formal release of 
funds, the DNR make a determination that additional financing necessary to 
complete the proposed project has been committed by other sources. 
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~rs • .::~a.rlotte Conn 
;:fice o: rlanning 
:.:.n, De;:iart:nent of !fatural Resources 
500 Lafayette Road 
St. Paul, Mn 55155 

~ea~ Ms. Cohn: 

;..ugus~ 4., 1937 

.::< .. ~ -3 .. Jox i::.6 
:'03ston, .:.:n ?6542 
.~::-~35-11.JS 

37") ,., • Jinn 
.., "° ?a:il, .• :n 55104 
ol2-6~5-7JJJ 

Thank you for supplying ~e with the draft EIS and Scoping Decision on the 
·nnger Dam project. 

¥y comments on the draft EIS are enclosed. 
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9A 

9B 

9C 

9D 

CO~TS 

.'linger Dam ?ro.j ect Draft EIS 

?au.:. Stc.:.en 
:nde?endent Environ.~ent 
Analyst 
?osston .. Yinneso:a 

:o::-~11ent ::. . .::e tec:-..nical :'..<ali tj' c: tne :::uiies ::iresented in t:-.e . 
:n:.ividual sec:ions :::: :te ~I3 is tign. :::ere are few si:nilar 
i:::::ounc::nents in Minneso:a ::-::::r. wr.ic:C-. :o ob:ain guidance abou: ir::;iacts. 

;~e 1~N~:::'~!~e:~~~;~:b:t~~~:n~:~e~~~r~h~~r"~~~!tfr~d f:~:t :~; !;cision 
::-e~aining co:nrnen:s ::iertain :o '::ow tte in::::r:nation is to be ':i::-ought 
toget::e:- and used. 

:.:;::-.. "'Je::.t 2. ::-_:-ee .-.-.. ~-..,e c.,.n..:es -...,a..l"e .,.,a.:::J~ ..... .::,.,,,.:ngs · t +· · ' 

::'.e :m:·e:::t as-;o~~ei~~~-;ay ~c; ·:;·; ie~si;1::· :::.~e~~~~i::·~~~ ~~:t 
:'i.;!':eries, iownstrea:n :2.ow, and econo:r.ic analyses. 

~he Scoping Decision, and 3~3 rules, state tnat alternatives are 
to be :·.illy evaluated. :-:-.e dra:'t :::rs wi::.::. not be co:nolete unti • +'-e 
i:n?lications of tl:ese studies are incor:;orated into the evalua~i~~ 
of alt)ernatives and tee evaluation :::= the ;reject. (See Com.mfllts 3-
8, 10 

Comment 3. (pages 3-52.through 3-55). The Scoping Decision states that 
an economic analysis will be done and that it will assess recreational 
:tnt~est and recreational benefits, other project costs and benefits 
and so forth. The draft EIS only points out major problems with the' 
e?onom:i.c analysis done by the sponsors. It does not contain the analy
sis called for in the Decision. Done correctly, such an economic. 
analysis would be a valuable decision tool for the project. An 
example, done for a hydroelectric dam in Montana, is enclosed. 

The E~B rules require that tne RGU is the DNR, not the agency 
sponsoring the ?roject. It is therefore the responsibility of the 
DNR to conduct an appro?riate and adequate study. 

Cocment 4. (pages 1-1, 1-21, J-2,J-50, J-52 through 55, and others.) 
T~e ~a.j~r !la·:v of ;he dr~ft EIS is the failure to address the finding 
o ... t .• e .isneries s.udy tr.at tl".e ?reject, as proposed, would not 
SU??Ort a recreational fishery in the reservoir. In fact at the 
Winger ?Ublic hea::ing, a DNR biologist said that in some ;ears even 
bullhe~ds would die and that an effective aeration system could be 
ex::iensive. ~one of the proposed alternatives contain such an 
aeration system. 

The final EIS should fully address either an alternative that 
includes_an effective aeration system--incorporating costs into pro
~ect design--or explore an alternative that realistically addresses 
:ecreational d~velopment.:ssu:ning the existence of no sport fishery 
in the :es~rvoir. As wr1.ten, the draft EIS contains a glaring 
cc:;.tradiction: the term "recreational pool" is used frequently b t 
:~ere i~ little logical basis to conclude there will be aopeali~g u 
recreational opportunity adequate to invite people to invest in lots 

RESPONSES: 

3.1.9 MR. PAUL STOLEN 

9A. Comment acknowledged by the 

9B. The Draft EIS included descriptions of five alternatives including the project 
proposed by the Sand Watershed (Alternative No. 1) and the 
no-build alternative (Alternative No. 5). The description of Alternative No. 5 
has been revised and expanded the Final EIS (section 2.7) to incorporate an 
additional discussion and description of MNDOT planned T.H. 59 roadway and 
bridge improvements in the area that would occur if the project proposed by the 
Sand Hill River Watershed District were not constructed. The data, analysis, 
and discussion of impacts an EIS are to be thorough, succinct, and 
commensurate with the importance of the impact. 
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The Draft EIS discussion of projected fisheries for the proposed reservoir and · 
proposed alternatives (Draft EIS section 3.3.4) explained that no predictions of 
the proposed fishery were conducted for Alternative No. 2, No. 3, No. 4, and No. 
5 due to the study results which indicated high probability for summerkill and 
winterkill, and determined that none of these construction alternatives 
(excluding Alternative No. 5) were suited to supporting a fishable population. 
The Draft EIS downstream flow analysis (Draft EIS section 3.5) explained that 
the downstream flow study did not differentiate for each alternative since all of 
the proposed construction alternatives would have similar effects on downstream 
resources. The Draft EIS economic analysis (Draft EIS section 3.9) presented a 
summary of tangible annual benefits for Alternative No. 1 at two different 
discount rates (Draft EIS Table 3-20), and a summary of economic analyses 
(annual economic cost, annual economic benefit, benefit-cost ratio, and annual 
net benefits) for all the construction alternatives at two different discount rates. 

9C. The Draft EIS provided a discussion of the current extent of flooding damage 
and the potential of the project proposed by the Sand Hill River Watershed 
District to provide for flood dama~e reduction (Draft EIS sections 1.4, 1.5, 1.6, 
and 1.11.8 on the reservoir, the principal spillway, the emergency spillway and 
the nature and extent of flooding problems, respectively). Further evaluation of 
the potential for flood damage reduction, such as less frequent flooding, was 
provided for in the Draft EIS discussion of land management/land use practices 
(Draft EIS section 3.7). That section also examined the estimates of the 
potential for recreational and residential development. The Draft EIS section 
on agricultural impacts (Draft EIS section ~8) addressed the potential for 
agricultural impacts due to acreage losses because of permanent and temporary 
inundation associated with the proposed project. That section also discussed the 
extent of lands that might be subject to less frequent flooding, the extent of 
downstream agricultural lands which might be protected, and the associated 
flood damage reduction potential. 

The Draft EIS discussions of shoreland management considerations (Draft EIS 
section 1.11.7), land management practices/land use changes (Draft EIS section 
3.7), and agricultural impacts (Draft EIS section 3.8) addressed the potential for 
recreational development under all of the proposed construction alternatives 
(including Alternative No. 1). The Draft EIS also included a thorough analysis 
of the existing and potential fish and wildlife resources, impacts, losses 
enhancement potential, and future projections for these resources under all of 
the proposed alternatives (Draft EIS sections 3.3, 3.4, 4.3 and 4.4). These 
analyses included evaluations of management techniques that could be 
incorporated and of mitigation measures that would be necessary to achieve a 
certam level of fish and wildlife resources management and development. 

I 

The economic analysis in the Draft EIS (Draft EIS section 3.9) also included a 
summary of tangible annual benefits for Alternative No. 1 at two different 
discount rates and a summary of economic analyses for all of the structural 
alternatives, based on information provided by the project sponsors. 

The Draft EIS discussion of the project proposal and of the alternatives also 
addressed the local public interest in the proposed project and the economic 
hardship that might likely occur if Alternative No. 1 was not constructed (Draft 
EIS chapters 1.0 and 2.0). 
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The Final EIS also provides further discussion of issues relevant to the economic 
analysis of the project proposal of the Sand Hill River Watershed District. Final 
EIS section 2.1.1 provides a summary from the Draft EIS of a description of the 
proposed reservoir and of the fishery resource potential in order to supply 
additional information on the fishery resource and recreational resource which 
might be expected to result from an Alternative No. 1 scenario. This summary 
also includes information on Sand Hill Lake in Polk County as an example of the 
type and extent of fishery resource that might be anticipated to result from the 
construction of proposed Alternative No. 1. 

Final EIS section 2.2 and Table 2-1 in that section provide the updated cost 
projections for Alternative No. 1 as submitted by the project proposers. These 
updated projections include mitigation costs and aeration system costs as a 
component of direct project right-of-way costs. These cost projections also 
identify various items connected with the :proposed reservoir construction such 
as recreational enhancement and fish habitat structures. 

A new section addressing recreational opportunities and impacts is included in 
the Final EIS (Final EIS section 2.10). This section describes fishing resources 
and recreational facilities and sites in an 11-county vicinity of the proposed 
project. According to the project sponsors, one purpose of the proposed 
reservoir is to provide recreational opportunities, even though the Sand Hill 
River Watershed District has not identified the exact nature, extent, benefits, 
and costs of providing such recreational opportunities. Thus, this Final EIS 
section on recreational opportunities provides DNR estimates, based on the 
existing use of lakes in Greater Minnesota, of potential recreational and 
residential development aspects under an Alternative No. 1 scenario. The costs 
and locational requirements associated with acquisition, development, and 
construction of a public access are also included in Final EIS section 2.10. 

Refer also to the other responses in this section and to the responses to the 
comments in Final EIS sections 3.1.4, 3.1.5, 3.1.8, 3.1.10, and 3.1.11 for additional 
discussion of economic aspects and analysis. Also refer to the Final EIS sections 
cited in those responses. Further, use of information provided by a project 
proposer (and reviewed by the RGU for its adequacy) is consistent with the 
Minnesota Environmental Review Program rules since that is one effective 
method of assessing current information about a project proposal. 

9D. The Draft EIS includes a thorough evaluation of both the existing fishery 
resource in the Sand Hill River and of the limited or marginal projected fishery 
resource which could be anticipated to result from the implementation of the 
project proposed by the Sand Hill River Watershed District (Alternative No. 1). 
In addition, this information from the Draft EIS, along with the results of other 
fisheries investigations, has been summarized in the revised discussion on the 
description of the proposed project and alternatives (Final EIS section 2.1.1 ). 
Refer also to the response to Comment 4E in section 3.1.4 for a further summary 
of the assessment of the fishery resource potential, and to the response to 
Comment 9B in this section for the reasons the scope of the projected fishery 
resource analysis was limited to Alternative No. 1. 

As the DNR testified at the Draft EIS public meeting, while it was reasonable 
that an aeration system was not a component of the project proposal until the 
results of the Draft EIS became available, the Draft EIS conclusively established 
the need for an aeration system as a fish management technique associated with 
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the Watershed District's proposed project. Final EIS section 2.2 provides a 
discussion of updated cost projections for Alternative No. 1 as submitted by the 
project proposers. Table 2-1 in that section shows the project proposer's 
detailed estimate of total project costs for Alternative No. 1, and part E 
(summary section) delineates aeration system costs as an element of right-of-way 
costs. The project proposers are committed to the need for aeration systems as 
shown by the inclusion of aeration system costs within right-of-way costs. 
However, the project proposers have not increased the actual $900,000 amount 
for right-of-way from previous estimates submitted to the Department in 1986 
when the determination of the need for an aeration system as a component of 
direct proposed project implementation had not been established. As noted in 
Draft EIS section 3.3.5, the costs of aeration systems must also include insurance 
and electricity costs. Refer also to the response to Comment 4B in Final EIS 
section 3.1.4 which indicates the position of the project sponsors that no 
modifications to proposed recreational opportunities or to land value benefits 
are warranted. Refer also to the response to Comment 91 in this section which 
documents the manner in which the 60% anticipated shoreline development 
potential projection was derived and identifies the .position of the Sand Hill 
River Watershed District relative to the validity of that projection. 

Accordin~ to the Sand Hill River Watershed District, one objective of its project 
proposal 1s to provide a warm-water fishery in the proposed reservoir. The 
Watershed District is committed to working With the Department of Natural 
Resources during the permitting process and intends to mcorporate reasonable 
and practical fish management practices, including aeration, to achieve various 
objectives for the proposed reservoir. 

The use of the term "recreational pool" in the Draft EIS means the equivalent of 
the term "permanent pool" without any inference to any recreational potential.of 
the pool. These terms are general terms of usage in technical or environmental 
documents to refer to permanent pools. "Temporary pools" generally infer 
"flood storage pools." 
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and cabins. 

'.:o:r..ment ). ( ;:iage J-54) The economic ana.i._ysis shoulCl. re-assess the 
recreational costs and (Jenefi~s listed ;:in tl"'.is :::age in light of the 
:'iniing tr.at a s;iort fis:iery is unli:.<el:; to .Jccur. Again, the -EIS 
ai.;.ti:ors r1ave to ieal wi:h the :i::-o,iect as ;iroposed, and no effective 
aeration syste:n ::as been ;iroposed in any alternac;i 1re, 

~:,:n.-nent :i. ( ::iages :'-'i2 thrciugh J-55) :'he discussion of the use of 
iifferent iiscount rates cinly ;ioints out one asoect of the oroblems 
·..v-:.t:: the ::ir')')Osers economic analysis. ~:.ere are other :ioints tl:at 
c.:-e :riore i:noor-i:ant: a) :'':le ;iurpose of the dam is to r~duce ongoing 
:'": .. )od ia.r::age dovmstream, I'r.is is therefore -::he "base case" thai: 

, ;c: E~ ~~~ :~,~~:: ~~~~; ~:: ,;~ ~ '. ~~, :~: i'.' m~.~::~:~~: ,~~~~:: ~ ~ ~: ~ ~, ;ooo "'an, 
:.:.: .. ...;.n ~e.:.. 

~.,. ~am Jn :he .Sa.Yld :!ill ].i.ver i.3 li~eJ..y on2.y Jne of :nany flood 
control ;iro~~cts that ~ay be necessary in the long ter:n to control 
the f:Dod damage caused by the naturally flat terrain of the Red 
~iver Valley and by historical agricultural land practices that have 
greatly increased the rat3 and amount of runoff. Such a situation 
requires long range ;ilanning. Neither the economic analysis done by 
the sponsor nor the additional discussion in the EIS is helpful to· 
decision makers attempting to do such planning. The enclosed section 
of another EIS detailing a more complete economic analysis demonstrates 
a more useful economic analysis. 

The draft EIS implies that an 8 7/8 discount rate is better "at 
t?day's prices." This is short-sighted. What about tomorrow's prices? 
Tne planning time frame for the project is 50-100 years. A lower 
rate is more appropriate, especially if one is confident that the Red 
River Valley_ farmland that is often flooded will remain some of the 
~ost productive land in North America. Only long-range planning can 
~rotect and enhance this land. 

In conclusion, the economic analysis is not very appropriate for 
making decisions for or against the project. Rather, it is best used 
to weigh alternatives. The e~isting analysis is flawed because the 
proposer and the DNR did not use the No Build Alternative as the base 
case and because the proposer used apparently nonexistent recreational 
benefits to enhance the overall situation of Alternative #1. 

A more realistic assessment of recreational benefits would Drobably 
make Alternative #2--or some variation of it--a more attractiv~ 
alternative. Again, the DNR, as the RGU has the responsibility to 
carry out the mandate of the Scoping Decision, not the project sponsor. 

Comment 7: (pages 1-1,2-1; and J-20) The final EIS should fully address 
the issue of an aeration system, including incorporation of aosts 
into pr~ject design, if the sponsors cqntinue to maintain that the 
reservoir serves the dual purpose of flood control and recreation. 

RESPONSES: 

9E. Final EIS section 2.1.1 contains a summary of the reservoir description and 
fishery resource potential for the project proposal of the Sand Hill River 
Watershed District and reiterates the requirement for an aeration system as a 
component of proposed project development. The response to Comment 4 E in 
Final EIS section 3.1.4 provides an additional summary of the proposed reservoir 
fishery potential and necessary management options. 

Refer also to the response to Comment 4B in Final EIS section 3.1.4 which 
outlines the position of the project proposers that no modifications to the 
proposed recreational opportunities or land value benefits are warranted and 
therefore no additional information to complete a reassessment was submitted 
to the DN'R. There are also no additional plans to augment water levels within a 
proposed reservoir. The response to Comment 9B in this section outlines the 
reasons the Draft EIS discussion of aeration systems was limited to Alternative 
No. 1. In addition, the response to Comment 9D in this section and FinalEIS 
section 2.2 describe the updated cost projections for the project proposal of the 
Sand Hill River Watershed District, which include the costs of an aeration 
system as a component of direct project costs. As noted in that response, 
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9F. 

aeration system costs must include the insurance and electricity costs identified 
in Draft EIS section 3.3.5. The response to Comment 9D also outlines the 
commitment of the project sponsors to incorporate fish management practices to 
achieve their proposed reservoir objectives including a warm-water fishery. 
Refer also to the response to Comment 9J in this section which documents the 
manner in which the 60% anticipated shoreline development potential 
projection was derived and identifies the position of the Sand Hill River 
Watershed District relative to the validity of that projection. 

The project description in the Draft EIS was based on the project described in 
the Scoping Environmental Assessment Worksheet (EA W) and in the Scoping 
Decision document. The proposed project was limited to the project proposal of 
the Sand Hill River Watershed District, a Class I multipurpose dam for flood 
control, for recreation, and for a T.H. 59 bridge crossing of the Sand Hill River. 
While it may be relevant that this project proposal may only be one of many 
types of flood control works necessary to reduce Red River mainstem flood 
damages, the inclusion of any other specific projects in either the project 
description or in the economic analysis is beyond the scope of the EIS. The EIS 
is designed to examine the impacts of a concrete project proposal on its own 
merits. · 

The purpose of the discount rate, irrespective of the actual level used, is to 
evaluate all benefits and costs at a comparable rate in constant dollars. A 
discount rate is used to place future benefits and costs ihterms of today's prices. 
A lower discount rate will increase the importance of future benefits and costs as 
compared to a higher discount rate. 

For comparison purposes, the DNR in the Draft EIS used two different discount 
rates. The lower rate was identical to that submitted by the project proposers. 
The DNR used the higher rate of 8 7 /8% for comparison purposes only. This 
rate was selected since it is used by the U.S. Army Corps of Engineers (USCE), 
a federal agency with expertise in planning and implementing public sector water 
development projects. The rate used by the USCE is based on an established 
rate of return on long-term government bonds, and is as specified by U.S. Water 
Resources Council rules and regulations. 

As stated in the economic analysis in Draft EIS section 3.9, the base case used by 
the DNR was the no-build alternative (Alternative No. 5) in order to compare 
construction options against the status quo (of not doing a proposed project). 
According to the Draft EIS, "[t]he analysis of the dam should focus on benefits 
and costs that occur 'with' the project versus 'without."' (Draft EIS page 3-53). 
As noted in Draft EIS chapter 2.0, the discussion of alternatives, included the 
alternative of the project proposal of the Sand Hill River Watershed District 
(Alternative No. 1), other construction alternatives (Alternatives No. 2, No. 3, 
and No. 4), and the no-build alternative (Alternative No. 5). The base case was 
not Alternative No. 1. The Draft EIS also cited the problem with the 
recreational benefits as proposed by the Sand Hill River Watershed District. 

9G. Comments and concerns acknowledged by the DNR. See also the response to 
Comment 4A in section 3.1.4 which describes the purpose of an Environmental 
Impact Statement and the responsibilities of the DNR as the preparer of the 
Final EIS. Comments related to the merits of the project proposed by the Sand 
Hill River Watershed District are, with the publication of the Final EIS, 
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provided to various decision makers for their consideration in regulatory 
decisions under their control. 

In addition, from a fish and wildlife management perspective, a dry dam 
alternative such as Alternative No. 2 which provides only flood water storage 
may be detrimental to fish and wildlife habitat and resources. According to the 
HEP analysis in Draft EIS section 3.4.6, Alternative No. 2 would result in a net 
loss of average annual habitat units for both upland and wetland habitat species 
and mitigation to offset these losses is required as specified in Draft EIS section 
4.3. 

9H. Refer to the responses to Comment 9B, Comment 9D, and Comment 9E in this 
section and to the other sections and responses noted in the text of those 
responses for the further discussion of the issue of the need for an aeration 
system, the fishery potential of a proposed reservoir, the incorporation of 
aeration system costs into direct proposed project costs, and the commitment of 
the Sand Hill River Watershed District to providing adequate fish management 
techniques. The position of the project proposers is that the costs of the final 
fish management plan are dependent on the specific practices implemented and 
these practices and costs will ultimately be determined as a component of the 
regulatory processes. 
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9J 

9K 

9L 

9M 

The last paragraph in Section J.J.5 (p. J-20) is basically a recom
~e~iation that it would be better public policy to put aeration money 
ana volunteer efforts elsewhere and drop the-idea of a recreational 
::-eservoir. Can there even be such volunteers? 

::o::::::e~t 3. ( p. J-~3) .T:::e Scooing Decision stated that the :<:IS 'Nould 
assess 1o:en:::..al ror recreational and residential develoo:nen<::." 

?e...se J-t.!.:3 states tl:at "up :o D·J,~ o: the sr..o::-e.l.a.~d'' could- be ieYel-

~~e;~~o 0;~~:~~0:~0~~~;3~u~0~a~ ~~i~o:~~!~~ ~~:!s:~;~t~s ;~~e~c~~:otion 
near certainty of a poor sport fishery developing, t:::e final :<:IS 
snould :::ontain an indeoendent assess::ient of t~_is issue. It is 
c:i5hl.:l i:::portant because the c!loice of alternatives hinges on it. 

;J.:i:.:t:mt 9~ (9a5es l.-4. 1-lJ) '.'/hat !J:'ecipitation figures were used in 
:uz:-n::..ng the HEC-l orogram to obtain the stor::i events used in Tables 
:-J ~ ~?. A~cord.ing to nydrogeological atlases of the area, ~recicitation 
~,ub;:;tantial<· ::..nc:-eases over short iistances from west to east. ~·'er 
ex.ample, ar.:~:.ial orecioation is about 5 incl:es higher -"') ::iiles east Df 
Erskine t:::an at 3rskine. Also, 'Nhat is the amount of 1recioitation 
in inches of each of these events? This information w~uld be heloful 
to assess the potential for shorelin~ lot development. · 

:orxie2,1t 10. ·The statement is made that the Sand Hill River will dry uo 
if the proposed operation plan is followed, and that the "recreational 
reservoir design appears to be too optimistic • • . " ·,'/hat are the 
implications of this to the project sponsors, downstream users, and 
to water quality standards if the propsed modifications to the oper
ating plan are not adopted? What are the implications to the selection 
of the best project construction alternative? Does not this finding 
call for the selection of Alternative #2, or some variation of it? 

Comment 11. rhe EIS does not contain a clear and useful descriotion of the 
appearance of the reservoir. By this I mean: What will the shoreline 
be lik~? Will it advaz_;ae .and retreat dramatically with each rainfall 
event in the areas (60;~ of the shoreline) Where recreational lots 
supposedly would develop? Will it be sandy or muddy? Will lot owners 
be able to ~ave docks or will they be inundated by a rising reservoir 
after a heavy (but normal) tl:understor:n? 

RESPONSES: 

91. Comment and concern noted by the DNR. The last paragraph relating to fish 
management techniques in Draft EIS section 3.3.5 remains valid and no changes 
are warranted to the text at this time. · 

9J. The Draft EIS assessed the potential for recreational and residential 
development in the Draft EIS section on land use management practices and 
land use changes (Draft EIS section 3.7). As noted in the Draft EIS~ 
approximately 60% of the shoreline between the proposed dam site at T.H. 59 
and Polk CSAH No. 1 could be developed for lakeshore lots within a 10-year 
period. This estimate was based on the potential for lakeshore lots which could 
be developed assuming the minimum lot size of 20,000 square feet (100 feet by 
200 feet) as required by the Polk County Shoreland Management ordinance and 
the Department of Natural Resources minimum standards and criteria. The 
Draft EIS also noted that this minimum lot size could be increased to 40,000 
square feet ( 100 feet by 267 feet) if a shoreland management district 
reclassification occurred as a result of construction bf the project proposal of the 
Sand Hill River Watershed District (Alternative No. 1). 

According to the project proposers, the reservoir proposed to be constructed 
under Alternative No. 1 is anticipated to be suitable for recreational activities 
such as water skiing, boating, fishing, waterfowl hunting, and nature observation. 
The project proposer's estimate that only about 60% of the shoreline would 
either be suitable for these recreational activities or could be developed.for 
residential uses was based initially on the length of existing shoreline at the 
proposed permanent pool elevation. This length was then reduced by a 
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calculation of the amount of shoreline unsuitable for proposed development 
because of proximity to the proposed dam structure, or land unsuitable for either 
development or for marginal recreational areas. Land unsuitable for 
development includes land with steep slopes, shallow offshore water depths, 
difficult access, or other limitations for development. Only about 60% was 
reasonably assumed to be suitable for recreational or residential development. 

The anticipated limited fishery resource or other limitations to recreational and 
residential development (such as water quality considerations) were apparently 
not determined (by the project proposers) to be factors influencing.these 
projections. The project proposer's position remains that the initial projection as 
presented in the Draft EIS is valid and no changes are warranted. However, 
refer also to the response to Comment 9K in this section which shows the Sand 
Hill River Watershed District's projections of chan~es in water levels anticipated 
for different flood events, since water level fluctuations may impact the extent of 
recreational or residential use which might be anticipated to occur under an 
Alternative No. 1 scenario. These water level fluctuations vary from 0.9 feet to 
4.4 feet. 

9K. The precipitation data used by the project proposers for the HEC-1 analysis 
submitted to the DNR for the Draft EIS was derived from U.S. Weather Service 
Technical Papers Nos. 40 and 49, and U.S. Weather Service Hydrometerological 
Report No. 48. These data for various storm events are: 

SAND HILL RIVER WATERSHED DISTRICT 
PRECIPITATION DATA FOR HEC-I ANALYSIS 

Peak Change 
Reservoir 1D 

Precipi- Design Design Water Water 
tation Inflow Outflow Elevations Level 

Flood Event (inches) (cfs) (cfs) (M.S.L.) (ft.) 

2 Yr., 24Hr. 2.27 269 114 1190.9 0.9 
5 Yr., 24Hr. 3.00 487 274 1191.6 1.6 
10 Yr., 24 Hr. 3.49 735 394 1192.0 2.0 
25 Yr., 24 Hr. 3.77 1004 554 1192.5 2.5 
50 Yr., 24 Hr. 4.19 1241 700 1193.0 3.0 
100 Yr., 24 Hr. 4.82 1656 954 1193.7 3.7 
2Yr., lODay 4.00 239 136 1191.0 1.0 
5Yr.,10 Day 5.15 465 320 1191.7 1.7' 
10 Yr., 10 Day 6.20 783 519 1192.4 2.4 
25 Yr., 10 Day 7.20 1194 798 1193.0 3.0 
50 Yr., 10 Day 8.00 1510 1014 1193.8 3.8 
100 Yr., 10 Day 8.88 1873 1261 1194.4 4.4 

Refer also to the response to Comment 9J in this section which identifies the 
water level changes of between 0.9 to 4.4 feet and notes that these changes are 
relevant to assess the potential for recreational and residential development and 
uses. 

9L. The Draft EIS accurately notes that based on the preliminary flow analysis 
completed by the DNR, as modeled from the operation plan proposed by the 
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Sand Hill River Watershed District, in-reservoir depletions will occur whether _ 
existing conditions downstream are maintained (not augmented) or are not 
maintained. This analysis assumed a median year hydrograph with evaporation. 
This depletion problem is likely to result from the size of the watershed above 
the proposed reservoir site, inadequate streamflows during high evaporation 
periods, and evaporation from the proposed reservoir. 

The DNR modifications to the operation plan proposed by the project sponsors 
identified in Draft EIS section 3.5.2 and restated in Final EIS section 2.5 
(revised instream flow specific plan of operation) are designed to address the 
depletion problem. The emphasis of the modified plan is to replicate the natural 
occurrence of flow required to maintain riparian wetland communities 
downstream of.the proposed dam. Under the terms of the modified plan the 
minimum allowable outflow when the inflow is smallest would be: 

1) 

2) 
3) 

From March 25 to June 15, the greater of 1.7 cfs of 70% of the inflow 
when the inflow is less than 50 cfs. 
During other times of the year, the greater of 1.7 cfs or 30% of the inflow. 
Whenever the inflow is less than 1.7 cfs, the outflow must be equal to the 
inflow. 

The modified plan as described in Final EIS section 2.5 is designed to assure the 
occurence of a minimum flow. Assuring adequate minimum streamflow through 
modifications to the operational plan proposal of the Sand Hill River Watershed 
District will be a required component of any DNR permit issued, therefore the 
modifications outlined in the Final EIS will be adopted as a condition of any 
DNR permit issued in connection with proposed project construction. 

Since a minimum flow will be maintained, the selection of a particular 
construction alternative by the various regulatory authorities does not 
fundamentally influence the selection of any particular alternative. Ref er also to 
the response to Comment 4A in Final EIS section 3.1.4 which describes the 
purpose of an Environmental Impact Statement and the responsibilities of the 
DNR as the preparer of the Final EIS. Comments related to the merits of the 
project proposed by the Sand Hill River Watershed District are, with the 
publication of the Final EIS, provided to various decision makers for their 
consideration in regulatory decisions under their control. 

9M. According to the project proposers, the proposed reservoir is expected to 
function to reduce downstream impacts of flood events and of heavy rain storms 
by stabilizing runoff inflows. Proposed reservoir water levels will be anticipated 
to fluctuate (or "bounce") from 0.9 feet to 4.4 feet depending on the particular 
storm or flood event. Ref er to the response to Comment 9K in this section for 
the data showing these water level fluctuations. The degree of the fluctuation 
will depend on the magnitude of the runoff event 

If residential development were to occur under Alternative No. 1, individual 
shoreline lot owners may elect to install docks. The project proposers estimate 
that these docks would be affected relatively infrequently by the fluctuating 
water levels. Docks installed with two feet of freeboard are expected to be safe 
from submergence for precipitation events equal to or less than the 10-year, 24-
hour storm. 
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The reservoir will extend approximately 6.8 miles to the northeast from T.H. 59 
and will be nearly one-half mile wide at its widest point. Normal reservoir depth 
will be 20 feet at the proposed dam and the depth will gradually decrease 
towards the northeast. Once the reservoir is filled, the water table will stabilize 
at a higher elevation along the shoreline. The project sponsors do not expect the 
water level fluctuations to cause significant landward migration of the shoreline. 
The proposed reservoir is anticipated to have a gently sloping shoreline which 
will become more level towards the northeast. Clay type soils predominate in 
the area of the proposed reservoir shoreline, and prevailing weather conditions 
and land management practices may further influence shoreline conditions. 

Refer also to Chapter 4.0 (Environmental Review Process Coordination) which 
includes a copy of 1986 correspondence between the DNR and the Sand Hill 
River Watershed District. This DNR correspondence outlines issues related to 
shoreline erosion, parent soil material, colonizing vegetation, wind generated 
wave action and turbidity in the water column, and the DNR recommendations 
regarding documentation the Watershed District should examine regarding these 
issues. The District's response to these recommendations and its commitment to 
address these issues as part of the Final Engineer's Report is also included in 
Chapt~r 4.0. The Final Engineer's Report will be issued by the Sand Hill River 
Watershed District subsequent to the Environmental Review process. 

89 



Draft 

ENVIRONMENTAL 

IMPACT STATEMENT 

on the 
Proposed Kootenai River Hydroelectric Project 

at 
Kootenai Fal Is 

Addendum to the Federal Energy Regulatory Commission 

Final Environmental lmoact Statement 

July, 1982 

•ONTA#A OC,.AllT•CNT OF #ATllltADNRC 
RCSOUllCCS 41 CO#SCltlfATIO# 
ENERGY DIVISION 

90 



higher loads than the Kootenai Falls option over the 
forecast period. If the forecast were carried out over 
a longer period this situation would reverse. because 
power from the proposed project would be cheaper 
than Colstrlp power after 2001. By that year Kootenai 
Falls energy would cost 19.43 mills, compared to 
20.08 mills for Colstrip. 

The Dam/Conservation/Retrofit option relies on 
Kootenai Falls power along with power provided by 
residential conservation and dam retrofits. In the 
medium demand scenario, power from this option is 
cheaper than any except from Colstrip by the end of 
the forecast period. In the long run the Dam/Conser· 
vation/Retroflt option would show the lowest retail 
rates and consequent highest loads of the five sup· 
ply options. • 

Although the Dam/Conservation/Retrofit option 
uses the lowest levelized cost resources, it has 
higher costs initially than either the BPA or Colstrip 
option. 

As shown in table 8-9 the retail prices for electrlcl· 
ty from any of the supply options Increase at dtf· 
terent rates over time. The price of power from each 
resource is predicted to decrease at some periods 
during the forecast pertod, but by different amounts 
and in different years. This variation makes the 
prices hard to compare. There are also different load 
patterns over time associated with each supply op· 
tion, so DNRC used the concepts of consumers' 
surplus and net present value to compare the alter· 
natives (see the following section). Furthermore. the 
levelized costs used in examining the Dam/Conser
vation/Retrofit option considered only internal costs 
borne by WMED exclusive of external or environmen· 
tal benefits and costs, which must be considered in 
any comprehensive comparison of alternatives. 
DNRC did this in its cost benefit analysis, in the next 
section. 

COST-BENEFIT ANALYSIS 

Definitions 

In discussing cost-benefit analysis, it is necessary 
to use some economic terms that are not In common 
use with the public. These terms are defined as 
follows. 

Present value Is the value today or in any given 
year of a series of future payments, such as the in· 
came produced by sale of power from a generating 
facility. Future payments are discounted to reflect 
the idea that society at any given time values a dollar 
that would be received next year less than one 
received today. This concept is reflected in the pay· 
ment of Interest on sav~ngs accounts. 

Discount rate is the factor used to adjust future 
values to their present value. The discount rate is a 
measure of how much less payments next year are 
worth today. The real discount rate is the discount 
rate adjusted for the rate of Inflation. 

Net benefits of a project are determined by sub
tracting the project costs from the benefits. If the 
costs exceed the benefits the difference is called 
net cost. 

Internal costs are project costs that must be borne 
by Its owners. If dollar values can be assigned to 
these costs, then they are added to the price of the 
output from a project. An example of an internal cost 
is the turbines in the Kootenai Falls dam, whose 
costs are part of the cost per kilowatt hour that will 
be paid by the utility customers. 

Internal benefits are benefits received by the 
owners of a project. An example of an internal 
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benefit of the Kootenai Falls dam is the value of the 
electricity that would be produced. 

External costs are project related costs borne not 
by the project owners but by others or by the en· 
vironment. An example of an external cost 
associated with building the Kootenai Falls dam is 
the loss of the falls In its present undeveloped state. 

External benefits are the counterpart of external 
costs. An example of an external benefit of the 
Kootenai Falls dam would be the picnic area Im· 
provements proposed by the applicant as part of the 
project. 

Monetary costs are project related costs that can 
be quantified In dollars. Many costs. such as worker 
salaries or benefits, or a given amount of electricity, 
have a market value, and their dollar value Is easily 
estimated. The monetary value of other costs and 
benefits can be estimated using techniques 
developed by economists. Both Internal and external 
costs can be monetary. An example of a monetary 
cost associated with the Kootenai Falls dam is the 
cost of turbines that would be used in the dam. 

Monetary benefits are the counterpart of monetary 
costs. An example of a monetary benefit Is the value 
of the electricity that would be generated by the pro
ject. 

Nonmonetary costs are project-related costs that 
have no market value, and which cannot be express· 
ed in dollars. Both internal and external costs can be 
nonmonetary. An example of a nonmonetary cost 
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asaoc,:iate(I with the Kootenai Falls dam ;~ the 
a~sthetlc impact of dewatering the channel 
downstn~am from the dam. 

Non monetary benefits are the counterpart of non
monetary costs. An example of a nonmonetary 
ben13fit would be the increased control the aoplicant 
would have over its power supply 1f the dam were 
built. 

9on~um~rs' surplus is a measure of value that 
reflecta the d• fference between what consumers are 
willinQ tp pay tor a product and what they actually 
fay. 
P1,.1rpose of Cost-Benefit Analysis 

Co~t-benefit analys -; a method of comparing 
the costi; arid benefits.'. a project. and comparing a 
propos~d pro1~ct ..vith alternative proposals. it is us
·ed to h~lp oetarm1ne if the economic welfare of 
society WOt,Jld be increased or decreased as a result 
of puitding_a project. It is also used 1n making dec1-
~iqns •bqut whether society would be better off 
b!Jilding an alternative rather than the proposed pro
ject. Cost-benefit analysis can aid in making 
public; decisiQns because it views costs and benefits 
from the Perspective of society rather than from that 
of a prQject developer, as done by WM ED (HAAZA 
1980, G~en 1982) !fa cost benefit analysis is to pre-
1ent a true picture, it must consider all costs and 
b,-netl•• 
tq society. However, it is impossible to assign dollar 
yaluea tQ some costs and benefits, so there must be 
a comparison between monetary values and non
monet'ry values. 

This cost-benefit analysis provides a framework 
fpr ma~lng these comparisons in order to show how 
the co•ts and benefits of the proposed project com
P!lre to Jhe costs and benefits of alternatives to the 
prQj~t. The analysis also identifies the factors that 
could cause this ranking to change. 

The re~utt of a cost-benefit analysis sometimes is 
i!'Pf:•,1180 as a benefit-cost (B/C) ratio-for example, 
1 to 11 m'~ning the benefits are equal to the costs. 
~ut S"!Ch ratios can be misleading. For example, a 
P'OJ•ct JNith a B/C ratio of 2 to 1 could have benefits 
of $200,QOO, ~nd costs of $100,000, for a net benefit 
9f $10?,0001 while a lljlrger project with a ratio of 1.5 
to 1 could have benefiti of $1.5 million and costs of 
$1 mlU~n. tor a net benefit of $500,000. Thus, society 
wo~ld be better off selecting the project with the 
tower Bl~ ratio because of its greater net benefits. 
Fu'1hermore, Impacts that cannot be expressed in 
dollars eannc;>t qe incorporated into a B/C ratio 
anatysl~. Fin,lly, the results of a B/C ratio can 
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change significantly depending on how certain 
costs and benefits are defined. For example, recrea
tional losses, when expressed in monetary terms, 
can be treated either as "negative benefits" or as 
costs, and the B/C ratio of a project will change ac
cordingly. For these reasons, DNAC did not use B/C 
ratios. 

Limitations of Cost-Benefit Analysis 

Cost-benefit analyses are based on assumptions 
about future events and their accuracy depends on 
the accuracy of those assumptions. These analyses 
assume that society's preferences in the future will 
be the same as they are today. However, when 
calculating the present value of the benefits and 
costs of a proiect, it is assumed that the benefits 
and costs ..vould be worth less in the future than they 
are 1n the present, which ignores the value oi these 
'rnpacts on future generations. 

Cost-benefit analysis does not address the ques
tion of equity. Collectively, society may be better or 
worse off if a project is built, but the issue of who 
benefits and who pays is not addressed in the 
analysis. 

The most serious limitation of cost-benefit 
analysis results from the problem of how to compare 
benefits and costs that can be measured in dollars 
with those that cannot For example, how does the 
loss of trout fisheries compare with the value of 
electricity generated from a dam? 

Normally, dollar values are used for comparing 
costs and benefits, but it is difficult to determine the 
monetary value of certain costs and benefits when 
there is no market for them. Further, there is great 
variation in how the costs and benefits are valued by 
different individuals and groups, increasing the dlf· 
ficulty of making a statemeotabout societal impact. 
Economists -have developed methods to place 
monetary values on c_ertain impacts, and these 
·methods have some merit in decision making. The 
magnitude of an impact must be determined before 
a monetary value can be assigned. Assigning dollar 
values to impacts, if done cautiously, can help put 
the value of external costs In perspective so they can 
be compared to the internal monetary benefits of a. 
project. 

The most common misuse of cost-benefit analysis 
is to consider only monetary benefits and costs and 
ignore the nonmonetary impacts of a project. 
Although there is no easy way to integrate monetary 
and nonmonetary Impacts, both must be considered 
when making a decision concerning society's 
welfare. 
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JNRC'S 

DNRC limited its cost benefit analysis to the ef· 
fects the proposed pro1ect would have in Montana. It 
is possible that the most beneficial method of pro
viding power to the WMED service area or to Mon
tana in general might not be the most beneficial to 
the Pacific Northwest or the nation as a whole. 
Nevertheless, the Board of Natural Resources and 
Conservation is responsible for ensuring that the 
facility represents the minimum adverse en
vironmental impacts. considering the state of 
available technology and the nature and economics 
of the various alternatives. 

Most of the impacts of building the Kootenai Falls 
dam would occur within Montana. Kootenai Falls 1s 
near the border of Montana and has national scenic 
importance, so some of the costs identified in 
chapter four would be felt beyond the state border. 
These costs were scaled back tor use 1n determining 
the costs to Montana alone. On the other hand, the 
benefits would be somewhat greater if the analysis 
were done from a national perspective, because in
expensive power from the dam is more valuable 
when compared to the relatively higher costs of 
power elsewhere in the United States. 

DNRC analyzed the benefits and costs to Montana 
of five alternative supply options identified earlier in 
this chapter. 

To determine the relative merit of each supply op
tion, the changes to Montana that would result from 
each option are measured by comparison with a 
"business as usual" alternative, referred to as the 
base-case. For the purposes of this analysis, the 
BPA supply option is the base case and represents 
the historical practice of WMED in obtaining all its 
power from BPA. 

This analysis separates the costs and benefits in· 
to two major categories, internal and external. These 
two categories will be further divided into monetary 
and nonmonetary components. 

Internal Benefits and Costs 

By definition, the internal benefits and costs of 
any of the supply options would accrue to the 
members of WMED. Only the internal benefits and 
costs in excess of those that would result from the 
BPA supply option are considered. 
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The internal monetary benefit of each supply op-. 
tion is the benefit that the WMED customers wc;.uld 
receive if that option would allow them to puichase , 
power more cheaply than it could be purchas.69 
under the BPA supply option. Monetary net"bernimts 
of an option are calculated by multiplying the price 
difference between the BPA supply option and. th'3," 
particular option being compared by the average 
yearly electrical load. The total annual dollar savin.gs 
are then discounted over the 50-year lite of. the 
Kootenai Falls project to determine the· prese.nt 
value of the internal monetary net benefits. An exam~ 
pie of the calculation is given ir.i table 6·11, and. ac· 
tually measures the change in what economists cal.I. 
"consumers' surplus." Initially, power undElr thE! 
BPA supply option would be less expensive tt:ian' 
power from any of the other options cons.idered so·. 
there would be an internal monetary net cost to the 
WMED customers. · ' ., .,; , .. · 

The monetary cost of each supply opUqn l;s. lnclu4- . 
ed in the price the customer must pay for th.19 eh;1~~,; . 
tricity. Price and consumption estimates come· from " 
the retail rates and load growth forecasts made Jn,\ 
the Supply Demand Integration section. 

Assumptions used in the internal monetary ,·.net 
benefit calculations are as follows. 

1. For each resource option, DNFIC's med,um,de
mand scenario is used to predict pricesand:!oa®;up.:" 
to 1998 and loads are forecast to grow. ·at· the 
1997-1998 growth rate throughout the rernalnd~~ ,o~ 
the projected llfe of the Kootenai Falls·cjam (t')l,Qrdeil '· 
1982c). · . , ·~~ ,;"l'r 
2. All prices for each supply option are &:'!'felg,h~ed 
average of the price of power from each,,lfi\<ilvldual• 
supply source in that option (I.e., under the;efOPCl•~· 
Project supply option, the price would res;ireMntJbe 
weighted average of 58 average MW from ~9'0.t,nftl . 
Falls and the additional power that would. b-.f~~; 
quired from (see Supply Demand lntegratlOfl). !.: 
The price the cost of eMrgy, di~tri~ytl~n1 · ; 

administration, and payback of the comRleted por·.· 
tion of the WPPSS plants (Nordell 1982c). , · 
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3. The difference between the amount of power 
available from any option and the projected load is 
met by purchasing power from the BPA. 
4. It Is assumed the supply options are indepen· 
dent. 
5. Implementation of a particular supply option is 
the only change from the base case. i.e .. real prices 
of other goods and services, consumer preferences, 
population, and income distribution are assumed to 
remain the same. 
6. The entire WMED service area is assumed to be 
in Montana because the only available load projec
tions are for the entire service area. rlowever, bet
ween 85 and 90 percent of the WMED load is in Mon· 
tana. 
7. The internal monetary net benefit of each supply 
option is calculated to the year 2038, corresponding 
to the assumed 50-year life of the Kootenai Falls 
dam if it were to become operational in 1988. The 
Colstrip plants are assumed to become operational 

in 1986 and have a useful life of 37 years, after which 
their share of the load would be met by purchase 
from BPA. All interim power would be purchased 
from BPA. 
8. All values are calculated in 1981 dollars. 
9. A real discount rate of 4.31 percent is used (see 
DNRC Cost Estimation Method in chapter five). 

Results 

Table 6-12 presents the estimated internal 
monetary net benefits for each supply option, dis
counted to 1983, the first year any costs would be in
curred for the Kootenai Falls dam. A real discount 
rate of 4.31 percent is used. Based on internal 
monetary net benefits only, the Dam/Conserva
tion/Retrofit supply option would have the greatest 
net benefits, followed by the Proposed Project op
tion. Colstrip, the Conservation/Retrofit option, and 
the SPA option. 

TABLE 6·11. INTERNAL MONETARY BENEFITS OF THE PROPOSED PROJECT 

Calculation for 1998 

Price of power under 
the proposed project 
option 

Price of power under 
BPA supply option 

Load projected under 
the proposed project 
option 

Load projected under 
the BPA option 

(table 6-9) 

(table 6-9) 

(table 6-10) 

(table 6-10) 

Number of kWh per year per Avg. MW 

Computation for 1998: 

49.81 mills/kWh 

50.98 mills/kWh 

203.2 Avg. MW 

202.8 Avg. MW 

8,760,000 

($.05098 -$.04981) x (203.2 + 202.8) x 8,760,000 = $2,080,588 
2 

Discounting to 1983: $2,080,588 x 1 = $1,059, 183 

1.0431 18 

134 

94 

($.04981) 

($.05098) 



TABLE 6-12. PRESENT VALUE OF INTERNAL MONETARY NET BENEFITS 

TO MONTANA FOR EACH SUPPLY OPTION (1981 dollars) 

Supply Option 

Dam/Conservation/Retrofit• 

Proposed Project· 

Colstrip 

Conservation/Retrofit 

SPA'' 

· Internal Monetary 
Net Benefits 

Millions of Dollars 

$83.7 

46.7 

37.8 

27.9 

-0· 

The mrernal monetary net oenefits ot rhe proposed pro1ect and 
the Oam/Conservat1on1Relrofit options may Oe overstated 
because the possible Canadian d1vers1on in 2024 !see Water 
Rights section, chapter lour! ;s not mclud&d, some of the benefits 
may accrue to non·Montanans, and sedimentation may stop 
operation in less than 50 years. 

• • The analysis measures deviations from th• base case (the 
BPA supply option), so this value is zero. 

Sensitivity 

The internal net monetary benefits from each op
tion are sensitive to two major factors. The first is 
the uncertainty about future prices of BPA power. 
The price of BPA power would affect the ranking in 
two ways. First, BPA power would be purchased 
under any of the supply options, because no single 
option can meet all projected needs. Second, each 
supply option is compared to the BPA supply option 
when calculating net benefits. 

The second factor affecting sensitivity is the use 
of different discount rates to calculate the net pre
sent value of internal monetary net benefits. A 
higher discount rate places a lower value on future 
benefits and a higher value on benefits that occur in 
the near rather than distant future, whereas a lower 
discount rate places a relatively higher value on 
benefits in the distant rather than near future. The 
results of using different discount rates are shown in 
table 6-13. DNRC regards the 4.31-percent real dis
count rate as reasonable (see chapter five for a 
discussion of how this rate was derived). The other 
results are shown !'J illustrate that changing the 
value placed on the ruture can change the results of 
the analysis. 
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Internal Nonmonetary Benefits 

If the Kootenai Falls dam were built, the members 
of WMED would benefit by reducing their 
dependence on BPA as a supplier of electrlcty. This 
benefit would have two major components. The 
cooperati•P. members would have more control over 
their rates and be less susceptible to BPA rate flue· 
tuations over which they have no control. WMED 
also would be less vulnerable to BPA curtailment 
policies, should they be Invoked. Conservation and 
the dam retrofits would provide these benefits, but 
to a much lesser extent. Purchasing a share of Col· 
strip would give WMED some control over Its share 
of the output, but the degree of control would be 
less than that of Kootenai Falls because other par· 
ties own a larger share of the Colstrip plants. 

External Benefits and Costs 

The WIVIED decision to apply to build the Kootenai 
Falls dam is based on the internal costs and benefits 
that would accrue to it. External costs and 
benefits-impacts and advantages that accrue to 
others or to the environment-would not necessarily 
enter into the WMED decision. However, these costs 
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TABLE 6·13. RANKING OF sue.ou FlTIONS 

MONETARY NET BENEFITS USING 

Discount Rate (Percent) 

3 4.31 6 

Ranking:• 

Dam/Con- Dam/Con- Dam/Con-
servat1on servat1on servat1on 
/Retrofit ,Retrofit /Retrofit 

Proposed Proposed Colstrip 
Project Project 

3 Colstrip Colstrip Conserva-
ti on/ 
Retrofit 

4 Conserva- Conserva- Proposed 
tion1Retrofit t1on/Retrotit Pro1ect 

5 BPA BPA BPA 

• 1 = highest internal monetary net benefits; 5 = lowest. 

and benefits, both monetary and nonmonetary, must 
be considered by DNRC under MFSA. As with the in
ternal benefits and costs, only the external benefits 
and costs in excess of the SPA supply option are 
considered. 

External Benefits 

DNRC estimated the external benefits of taxes 
and labor, which, from the perspective of society, are 
adjustments to the costs of the pro1ect. 

Labor. From the perspective of society, the cost of 
building a project is reduced if laborers that would 
otherwise be unemployed are used to construct the 
project. Wages paid for such workers are costs to 
the owner, but not to society. Lincoln County has 
high levels of unemployment and a number of ex· 
perienced dam workers that were employed on Libby 
Dam. To assess the effects the Kootenai Falls pro
ject would have on these workers, DNRC calculated 
the probability that unemployed workers in the coun
ty or elsewhere in Montana would be hired (Davis, A. 
1982) using methods developed by Haveman and 
Krutilla (1968). The percentage of unemployed Mon
tana workers hired on the darn was estimated to be 
13.7 percent of the work force. This figure was ap-

8 10 12 

Dam/Con- Conserva- Conserva-
servat1on tion/Retrofit tion/Retro!i t 
,Retrofit 

Conserva- Colstrip SPA 
ti on/ 
Retrofit 

Colstrip SPA Colstrip 

BPA Dam/Con- Dam/Con-
servation/ servation/ 
Retrofit Retrofit 

Proposed Proposed Proposed 
Proiect Project Project 

plied to the total yearly work force and multiplied by 
the average wage rate to det"ermine the amount of 
the benefit (Davis, A. 1982). Employment value was 
calculated for each of the five years it would take to 
complete the dam and discounted using a real dis
count rate of 4.31 percent. The resulting value is $1.9 
million which should be added to the monetary net 
benefits of the Proposed Project supply option and 
the Dam/Conservation/Retrofit option. No data were 
available to make these same computations tor the 
Colstrip and Conservation/Retrofit supply options, 
but patterns of unemployment among properly train
ed workers in counties where these projects are or 
would be are not the same as for potential dam 
workers in Lincoln County. 
TuH. From the perspective of society, the power 

cost estimate used in calculating internal monetary 
net benefits overstated the cost of the dam to Mon
tana because it included the taxes paid on the dam. 
For the purpose of cost benefit analysis, taxes 
considered transfer payments that have a neutral ef
fect on society since one group incurs the costs 
while another reaps the benefits. Thi5 perspective 
obviously ignores the equity consequences of taxa· 
tion. In the case of Kootenai Falls, the Montana 
customers in the WMED service area pay the cost of 
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truces in their electric bills, while the residents of Lin· 
coin County, including those of Libby and Troy, 
which are not served by WMED, reap most of the tax 
benefits. 

To properly adjust the costs of the dam to a 
societal perspective, the actual cost used in the 
price computations for the forecast and net benefits 
calculations should be reduced by the value of these 
tax payments. As with the labor adjustment, the 
value of t8)(es paid can be added as a monetary net 
benefit. Assuming a 50-year dam life, a constant real 
level of payments over the life of the project, and a 
4.31-percent real discount rate, the net present value 
of tax payments for the Kootenai Falls dam is $21.0 
million in 1981 dollars (Davis, A. 1982). Using the 
same assumptions (except assuming a 37-year life) 
for the Colstrip supply option, the net monetary 
benefits of taxes paid on the WMED share of Col
strip would be $13.9 million (Davis. A. 1982). The 
value of the taxes on the dam retrofits using the 
same assumptions as the Kootenai Falls calculation 
wouid be $4.0 million. The $21.0 million should be 
added to the net present value of the Proposed Pro
ject and the Dam/Conservation/Retrofit supply op
tions, and the $13.9 million should be added to the 
net present value of the Colstrip option. The $4.0 
million should be added to the Conservation/Retrofit 
and the Dam/Conservation/Retrofit options. The 
total to be added to the Dam/Conservation/Retrofit 
option is $25.0 million. 

External Costs 

Although most external costs cannot be valued in 
monetary"' term~~ ON RC made monetary estimates 
for one external cost, the value of the recreational 
resource that would be lost if the Kootenai Falls dam 
were built. Other external costs that cannot be quan
tified are described following the Recreation section 
below. 

Recreation Loss. Duffield (1981) estimated the net 
annual loss to Montana of current recreational uses 
of the Kootenai Falls area should the Kootenai Falls 
dam be built. The estimates of net recreational loss 
were based upon total visitor use of the fails (in· 
eluding non-Montanans) so the value of the net 
recreational loss was scaled back to address only 
the use by Montanans. 

Several methods were used to calculate the net 
recreational loss which resulted in a range of 
estimates. The total impact of these annual values is 
calculated over the 5-year construction period and 
the assumed 50-year life of the dam. The annual 
values are assumed to grow at the same rate as infla· 
tion, which means the estimate each year remains 
constant when valued in 1981 dollars. This 
understates the future value that would result if use 
in the future were to increase. The values are dis· 
counted using a real discount ra'te of 4.31 percent to 
be consistent with the rest of the cost-benefit 
analysis, and are shown in table 6-14. 

TABLE 6-14. ESTIMATED VALUE OF RECREATIONAL LOSS TO MONTANA 
IF THE KOOTENAI FALLS DAM WERE BUil T (1981 dollars) 

(assuming SQ.year life and 4.31 percent real discount rate) 

Method of Estimation 

Compensation 

Wiiiingness-to-Pay 

Travel Costs 

Daily Entrance Fee 
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Millions of Dollars 

$47.0 

3.4 

2.1 

.6 



'""heH values are actually estimates of external 
monetary net costs associated with building the 
dam at Kootenai Falls and should be subtracted 
from the monetary net benefits (table 6-12) of the 
Proposed Project supply option and the 
Dam/Conservation/Retrofit option. There are no 
recreational adjustments to be made for the Colstrip 
and Conservation/Retrofit option. 

Table 8-16 shows ways in which these en
vironmental "costs" could be reduced. The tables 
summarize the detailed impact discussions from 
chapter four. 

As in ttn; case of the assessment Of ......_ 
benefits, there are uncertainties inherent in 1111i11 Clllllilllllb 
maries contained in tables 6·15 and 6·18 AftC9 ~ 
four. 

Other External Costs 

A cost-benefit analysis is not complete unless it 
considers all costs and benefits. Table 6-15 shows a 
general picture of those environmental effects to 
which no monetary values have been or can be 
assigned. 

For example, there are differences in the~ 
with which the actual magnitude and llkef-... 4111 
each impact to each resource can be predlC..._ -
type and extent of vegetation that would De ~ 
dated by the reservoir is known more or leu ~ 
ly, but the number of fish that would be ~ • 
passing through the turbines is estimated _.. -
precision. 

TABLE 6·15. SUMMARY OF LONG·TERM ENVIRONMENTAL IMPACTS• 

Category of 
Concern 

Fishery•• 

Wildlife•• 

Impact 

Decline in high quality 
fishery through decreased 
movement of fish and 
aquatic invertebrates 
downstream, reduced water 
velocity and sedimentation, 
the prevention of upstream 
movement of fish, turbine 
mortality to fish, loss of 
the falls as a source of 
oxygen to reduce deficiency 
caused by Libby Dam, re
placement of "blue ribbon" 
trout stream segment with 
reservoir fish habitat. 

Decline of wildlife and 
and habitat diversity, 
through loss of riparian 
vegetation. loss of tho 
harlequin duck popula-
tion, probable losses to 
mountain sheep from effects 
on the Corps replacement 
habitat. 
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Magnitude of Effect 

Highly adverse 

Highly adverse 
to adverse, 
although new 
reservoir habitat 
could benefit some 
aquatic mammals 



TABLE E>-15. (CONTINUED) 

Recreation 
and 
Aesthetics 

History 
and 
Archaeology 

Kutenai 
Indians 

Water 
Quality 

Visitor 
Safety 

Loss of recreation and 
aesthetic resources 
through inundation of 
China Rapids, dewatering 
of falls and canyon, 
placement of a con· 
crete and steel structure 
in an otherwise natural 
scene, decline in fishing, 
loss of opportunity to 
view harlequin ducks and 
possible decrease in 
opportunities to see 
mountain sheep. 

Cumulative loss through 
construction, inundation 
vandalism, and theft 
(impacts of Libby Dam 
and the proposed 
Kootenai Falls and re· 
regulating dams) of 
historical and 
archaeological materials 
and sites that could be 
essential to defining the 
history and prehistory of 
the Kootenai valley. 

Loss of sacred area, and 
of sources of food that 
have cultural or religious 
significance. 
Loss of water oxygenation 
provided by the falls 
causing reduction in 
the number of stoneflies, 
an important trout food 
species, below the falls. 

Safety hazard from 
wadeability of the 
partially dewatered 
reach, combined with the 
possible malfunction in 
the powerhouse (predicted 
to happen once a yea" 
leading to sudden major 
increases in water level 
in the dewatered area 

Highly adverse 

Highly adverse 

Highly adverse 

Adverse 

Adverse 

Long-term Is defln«J 111S extending past the construction period. Only th• most significant 
impacts are lncfud«J In the table. As 11 result, few bl!lnelfcJl!ll 111nvii:onmental impacts .,. list«! 
because most are minor. 

• • Jn most instances, these impacts could not be reduced in the sense that the effects on 
specific resources in certain places could b• softened. That is to say, for example, that lit· 
tie or nothing can be done to prevent loss of trout str1111m habitat in the reservoir, although 
it might be poss/bl• to cr1111te or enhance a trout fishery within reach of tile p11oplt1 thet now 
fish abov• th• falls, thus somt1what t1asing tho lost opportunities to fish for trout. 
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TABLE 8-16. POSSIBLE METHODS OF REDUCING IMPACTS 

Amout of Cost 
Impact + Effec· 

Method Resource Affected Reduction tlveness +++ 

Construction of Wildlife, fishery Low to Low· 
dam at Kootenai recreation and moderate 
Falls with a res· aesthetics, history 
ervoir elevation and archaeology 
of 1,990 ft, rather 
than 2,000 ft 

2 Maintenance of min- Wildlife. fishery Low to Low• 
inum flow of recreation and moderate 
4,000 cfs over aesthetics. history 
the falls. except and archaeology 
during emergencies 
when flow may be 
reduced to 2,000 
(this would be 
consistent with 
the agreement on 
releases from Libby Dam) 

3 Combination of the Same as above Moderate Low* 
two above 

4 Allow the entire Fishery Moderate Low• 
river flow over the 
falls at night during 
the two month down-
stream migration season, 
preferably in combination 
with (3) above 

5 Improve spawning Fishery Moderate•• - - Possibly 
conditions in high 
tributaries down· 
stream from the dam 

6 Build and operate Fishery Unknown•• Unknown 
an artificial 
spawning channel 
downstream from 
the dam 

7 Plant trout from Fishery Low Unknown 
suitable brood 
stock 
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TABLE 6·16. (CONTINUED) 

8 lmprovemont of 
fisherman access 
dow11ntm11m from 
11111<111111 

II l'u11.luuu1 iii lr•tlll 
wuhn nlnuwlt11f11 

with pu11111111u11t 
protection from 
development 

10 Procurement of 
flow reservations 
in Kootenai River 
tributaries 

11 Design turbines to 
improve fish 
survival 

12 Purchase and im· 
prove land else· 
where to replace 
lost habitat 

13 Post bond to 
ensure proper 
reclamation 

14 Same as above 

15 Excavation of 
some affected 
prehistoric 
campsites+ + 

+ Pertains to long-term Impacts only. 

Flshory/ 
rocroatlon 

Fishery 

Fishery 

Wildlife 

Wildlife 

Wildlife 
(waterfowl) 

Archaeology 

Low to 
moderate'· 

Unknown·· 

Unknown 

High** 

Moderate 

High 

Low 

Possibly 
hiQh 

Unknown 

Unknown 

Unknown 

High 

High 

Unknown 

• Co1t1 from th.s• mN1ure1 would result primarily from lost generating capacity and/or shortflflad l/feapan of t,,. project. 

.. Th•H measures would reduce th• Impacts to a given resource in a given area, for axamp/e by lmptOYlng f/lhery quality -'wwhare In the 
Kootflflal, but would have no affect on the impact11 that would rasult from th• dam. 

+ + Excavation of pf'flhi11torlc sitH would not r&duce the impact to th• Kutanai lndlan11 who do not want th• 11ites dl11turbad. 

+ + + A cost alfactivtlflt1Sll f'flting of "low" means that relatively littl• would ba gained for th• money 11pant. 

141 

101 



SUMMARY OF ENVIRONMENTAL IMPACTS 
OF Al TERNATE SUPPLY OPTIONS 

Conservation/Retrofits 

Weathenzation restricts air movement in and out 
of houses, which can contribute to indoor air pollu
tion. This problem can be alleviated by taking steps 
to maintain adequate air interchange when 
weatherizing. 

The dam retrofits would entail placement of tur
bines in existing dams. There will be some en· 
vironmental impacts. largely downstream sedimen
tation, during construction, and fish mortality caus
ed by the turbines. The long-term impacts should be 
small if normal river flow patterns were not affected. 
One archaeological site. a prehistoric campsite, 
would be inundated when the retrofit resulted 1n a 
1.6 ft increase in the Broaowater Dam reservoir. 

BPA 

The environmental impacts associated with the 
SPA supply option are the impacts to Montana that 
would occur if SPA were to contract for new addi
tional generation facilities to meet that portion of 
WMEO load that would otherwise have been met by 
the proposed facility. DNRC believes other existing 
or planned sources could meet these future loads 
and that there would not be any additional en
vironmental impacts to Montana associated with 
this supply option. 

Dam/Conservation/Retrof It 

The environmental impacts associated with the 
Dam/Conservation/Retrofit option are the sum of all 
the individual impacts associated with the proposed 
project, the dam retrofits, and conservation, as 
discussed individually above. 

Colstrip 

The environmental impacts of the Colstrip supply 
option are difficult to determine. The impacts 
associated with building and operating Colstrip 
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Units 3 and 4 will occur whether the members of 
WMED purchase a share or not. It can be argued that, 
as with the SPA supply option, the environmental im
pacts associated with the Colstrip option are the 
ones that would occur in Montana if WMED's pur
chase of a 7 percent share (73.5 MW) were to require 
the members of the Colstrip consortium to build or 
purchase a share of new facilities. In other words, 
other customers will demand another 73.5 MW from 
the consortium members. Seventy percent of the 
Colstrip output is owned by utilities operating out
side of Montana, so 70 percent of the 73.5 MW share 
would be met by new facilities outside Montana, and 
would cause no environmental impact in Montana. 
Thus, the environmental impacts that might result in 
Montana from the Colstrip supply option would be 
those impacts associated with the 30 percent (22 
MW) of the 73.5 MW that would belong to Montana 
Power. 

The next major facilities scheduled for construc
tion by Montana Power are a dam at Carter's Ferry on 
the Missouri River and a coal-fired plant near Great 
Falls. If the schedule of these proposed facilities 
were to be accelerated as a result of Montana Power 
needing the 22 MW or it selling 22 MW to WMED 
were to force Montana Power to build these 
facilities, then the environmental impacts from the 
new facilities would result in part from WMED's pur
chase of the Colstrip power. If the 22 MW is met by 
conservation, on the other hand, there would be 
almost no environmental impacts in Montana as a 
result of the purchase. 

Differential Comparison of Nonmonetary 

Costs and Benefits of Supply Options 

The major non.01onetary costs and benefits to 
Montana of the five supply options are compared in 
table 6-17. Each option is compared to the BPA op
tion. 
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TABLE 6-17. COMPARISONS OF MAJOR NONMONETARY EFFECTS 

OF ALTERNATE SUPPLY OPTIQNS 

Nonmonetary Costs• 

Fisheries 

Bighorn Sheep 
Habitat 

Aesthetics 

Archaeological 
and Historical 
Sites 

Religious free
dom of Kutenal 
Indians 

Proposed 
Project 

Substantially 
Worse 

Substantially 
Worse 

Substantially 
Worse 

Substantially 
Worse 

Substantially 
Worse 

Dam/Conser· Conservation/ Colstrip 
vatlon/Retroflt Retrofit 

Substantially Neutral Neutral 
Worse 

Substantially Neutral Neutral 
Worse 

Substantially Neutral Neutral 
Worse 

Substantially Worse Neutral 
Worse 

Substantially Neutral Neutral 
Worse 

• Th• efft1t:ts of flflch option .,. stated in CfJmparison to the effects 
of the SPA option 

Conclu1lon1 

As stated in the introduction to the cost-benefit 
analysis, this analysis only provides a framework 
method for comparing a proposed project with alter
natives to that project. The decision on which alter
native is the best is not easy to make. 

Table 6·18 summarizes the cost-benefit section. 
The table is a balance sheet. The benefits of each 
supply option listed on one side can be compared to 
the adverse effects on the other side. Although all 
impacts must be considered when evaluating the 
project, only the major nonmonetary impacts are 
listed in the table. DNRC defines impacts as major if 
they are sufficient to alter the relative ranking of the 
supply options. 

Table 6-18 compares nonmonetary benefits and 
costs of the alternative supply options. The supply 
option in which the benefits surpass the costs by the 
greatest amount Is the best option. Implementation 
ol a supply option with higher costs than benefits 
would rn<lur:n Mnnlnnn'n wnllnrn. 

I IUtlfl '"" fttt tltflll•tr fl4UUHIJllUfUIV luutuflln 
'°""""lultul with u11y 11pll1111 111 l11l1hr II Ill,"" 1111v "I' 

1413 

tlon that has a net monetary cost is dropped from 
further consideration. 

The most difficult portion of this analysis Is the 
comparison of monetary benefits and nonmonetary 
adverse effects. In order to make this comparison, 
the relative importance of the nonmonetary Impacts 
must be estimated. DNRC has already done 
preliminary weighting by identifying the impacts of 
major importance. However, such weighting Is not 
possible In some cases. For example, the Impacts to 
the Kutenal Indians appear to be to their civil rights 
and religious freedom, which cannot be assigned a 
relative value. 

As with the comparison of monetary costs and 
benefits, only the options with higher benefits than 
costs should be compared in the final analysis. This 
final analysis is the determination of which of the re· 
maining alternatives has the greatest benefit to Mon· 
tana. If no option yields greater benefits than the 
BPA option, then BPA Is the best choice. It is the 
role ol the Board lo assign the weights to the non· 
monnlnry lrnpnr.ln, nn<I In dnr:lrio which Is the beat 

'"'l'f'IV ""'"'" "" """"'"""· 1111111nrllv on tho b••I• ol 
lnlHtt1tnltu11 1•1111tntnutl l11 thin d11t:un1n"I 
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TABLE 6-18. COST-BENEFIT SUMMARY 
(millions of 1981 dollars) 

Benefits 

PROPOSED PROJECT 

Monetary · $69.6 • 

DAM/CONSERVATION/RETROFIT 

Monetary ·$110.6 

CONSERVATION/RETROFIT 
Monetary· $31.9 

COLSTRIP 

Monetary· $51.7 

Monetary . $0.6 -$47.o• • 
Nonmonetary · Ma1or Adverse 

Impacts to: 

Fishenes 
Bighorn Sheep Habitat 
Aesthetics 
Archaeological and Historical 
Sites 

Religious Freedom of Kutenai 
Indians 

Monetary ·$ 0.6 . $ 47.0 
Nonmonetary -same as proposed 

project 

No Major Impacts 

No Major Impacts 

Mon11tary /Jene/its 1nctud11 pnce bt1n11fits to the consumer and adjustments to taxes and labor costs. 

The range 1n dollar figures shows rhe presenr value at Kootenai Falls as utimated by vaflous-metlrods. 
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OF THE 
ST. PAUL OlllTl!ICT, ~QI' EHGINEEllll 

1136 U.S. l"O$T OFFICE & CUllTOM HOUlll 

ST. P"'Ul. MINNE!IOT ... !!16101-147'11 

Construction-Operations 
Regulatory lunction111 (86-499-30) 

Mii. Charlotte Cohn 
lnviro-.-tal Pb.tm•r 
Minnesota Departaent of Natural Resources 
Office of Planning 
500 Lafayette Road 
St. Paul, Minnesota 55155-4010 

Dear Ms, Cohn: 

1'his responds to your June 29. 1987 request for comments on the draft 
eaviromaental impact statement (EIS) for the Winger DGUll proposal. The project 
would require a Departaent of the Army Section 404 perait. 

We believe that the following gen•ral and specific i11111waa1 111hould be 
addr~aed in the final BIS to enhance it111 adequacy for th& Corps Section 404 
penu..t procesa. 

A separate subsection within Section 3.0 0 possibly entitled "'Recreation 
Iapacta/Opportunitiaa,• should be developed. This subsection should describe 
the current availability and deaand for r9Creational/ fishery ruourcH within 
the region. proposed plans and coats for recreational dwelopaent at this 
ruervoir, and a calculation of activity occa.siozu1 baaed on deaand. The 
prmdaity of thi111 lllit• in relation to other recreational/filllh•ry ruourc119s 
should al1110 b• shown. We believe that Hparataly ahowing thia info:nuu:ion 
would help clarify th• recraational upecu of this pro;f sct. 

8p9Cific Comraantss 

1.4 lluervoir (pg. 1-10) 

Thia aection should quantify the effect tlae pl&mAed spring and aua11u11r 
operation would have on the flood flows on De 111uairu11tu of the led liver. It 
should tranalate thia inforaation into t:M amowat of land pruntly being 
flooded at various flows and the uao11mt of luul that would be protected with 
the reduction in pule. flows attributed to this proj act. Thia in.foraation 
should ba shown in tabla .fora for aaaa of co1111pu-iaon. 

RESPONSES: 

3.1.10 U.S. ARMY CORPS OF ENGINEERS (USCE) 

lOA. A new impact assessment section entitled "recreational orportunities and 
impacts" has been added to Chapter 2.0 as Final EIS sect10n 2.10. This 
additional analysis describes the current availability and demand for recreational 
and fishery resources within the region, presents an approximate calculation of 
activity occasions based on demand, and discusses the proximity of the site in 
relation to other recreational and fishery resources. The Sand Hill River 
Watershed District has not provided the DNR with any information concerning 
specific plans or costs for proposed recreational development which might be 
anticipated to occur at the proposed reservoir site if Alternative No. 1 was 
constructed. Therefore this additional Final EIS section on recreational 
opportunities and impacts does not include a discussion of proposed plans and 
costs for recreational development at the proposed reservoir. However, since.the 
Draft EIS states that development of a public access is required for 
implementation of management techniques such as stocking (Draft EIS section 
3.3.5), the new Final EIS section on recreational opportunities and impacts 
outlines the general costs involved in developing a public access in northwestern 
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Minnesota. The project proposers have provided an updated detailed estimate 
of project costs for Proposed Project No. 4 (Alternative No. 1). This information 
is presented in Final EIS section 2.2 and Table 2-1 of that section. Ref er also to 
the response to Comment 4B in section 3.1.4 which outlines the position of the 
project sponsors that no modifications to proposed recreational opportunities or 
to land value benefits are warranted at this time. 

lOB. The Draft EIS (Draft EIS section 1.4) discusses generally the proposed 
operation of the gated flood storage during spring and summer gate operation as 
planned by the Sand Hill River Watershed District. According to information 
submitted to the DNR by the project proposers, the effect of the project 
proposer's planned spring and summer operation on Red River of the North 
mamstem flood flows is highly variable and depends on Red River flood flows at 
downstream USGS gaging stations. Generally, removal of 6,800 acre-feet of 
flood flows through reservoir storage will attenuate downstream Sand Hill River 
flood flows. This reduction in flow contributions to the Sand Hill River at 
Climax, Minnesota would then lower Red River flood flows downstream. The 
Watershed District has estimated the amount of reduced Red River downstream 
flood flows as a result of the proposed reservoir storage of 6,800 acre-feet. Data 
illustrating these estimated Red River mainstem flow reductions and volume 
reductions for the 1969 and 1979 flood years are presented as follows: · 

Flood 
Year 

1969 

1979 

Red River 
Mainstem 
Location 

Grand Forks, 
North Dakota 

Emerson, 
Manitoba 

North Dakota 

Emerson, 
Manitoba 

Peak 
Flood Flow 
(ds) 

53,500 

54,700 

82,000 

92,700 

Estimated 
Flow 
Reduction 
(ds) 

250 

225 

300 

275 

Estimated 
Volume 
Removed from 
"8-day window" 
{Acre-Feet) 

3,100 

3,900 

Based on information from the Lower Red River Watershed Management 
Board, a reasonable and achievable &oal is to reduce the 100-year flood flows at 
Emerson, Manitoba by 20,000 cfs which represents a reduction from 109,000 cfs 
to 89,000 cfs. In order to achieve this goal, it has been estimated that 
approximately 163,000 acre-feet of floodwater would have to be removed from 
the flood peak at Emerson within an 8-day period or ''window." The "8-day 
window" is defined as the period approximately four days before and four days 
after the {Jeak. Flood benefits associated with the proposed project for the Red 
River mamstem are based on the reduction of the "8-day window" flood peak at 
Emerson and not on land flooded as balanced against protected acreage. Based 
on data from a May 1984 study prepared for the Lower Red River Watershed 
Management Board by McCombs-Knutson, Inc., floodwaters removed from the 
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100-year flood peak at Emerson (8-day window) would reduce average annual 
damages along the mainstem by $245 per acre-foot of floodwater removed. 

Red River mainstem benefits attributable to the proposed Watershed District 
project were then derived by applying this flood peak reduction value to the 
volume of floodwater removed from the 8-day wmdow at Emerson for the 1979 
flood year as a result of proposed reservoir storage (3,900 acre-feet X $245 per 
acre-foot = $955,500). The agricultural flood damages used in the economic 
analysis prepared by the project proposers are composed of crop, livestock, and 
poultry losses. The additional cost of replantin~, refertilization, additional 
spraying, and the reduction in crop yields and similar losses are included. Land 
damages due to scour and gully erosion and deposition of sediment and debris 
are included, as are damages to equipment and farm buildings and their 
contents. Agricultural flood damages were computed from data provided by the 
U.S. Army Corps of Engineers, St. Paul District, and updated utilizing 
Minnesota Department of Agriculture statistics. Damage curves for a~ricultural 
damages in relation to discharge at Emerson, Manitoba were utilized m 
determining mainstem benefits for the proposed project. According to the 
project proposers, the land area inundated at vanous flood flows and the amount 
of land that would be protected with any reduction in peak flows attributable to 
the proposed project is not readily available. 

107 



me! 

rnnl 

10EI 

10 F I 
10 G 

10 H I 
10 I 

-2-

1.11.8 Nature and «IC'tent of floodina probl41111U1 (pg. 1-24) 

The project'• flood benefits to the local aru and the Red River are 
11umti011ed, but there are no tablH or data shoving the acrua• pra11ently being 
flooded or how 111umy acrH would be protected from flooding if the project ia 
coaplatad. ?bat information should be contained in this section. 

3.2.4 Quantifiable Benefit• (pa. 3-2) 

Within this section. the annual aconoaic coats are placed in thr•• 
categories. The final EIS should identify and include the coat of aitigation 
(upstream and downstream) and lake aeration systems. This could be 
incorporated into the eitisti~g categories or added as a separate category. 

3.7 Land Management Practices/Land Use Changes (pg. 3-48) 

Given the projected filrh•ry resource and water quality of this ruervoir. 
it s•••• that th• a;pected ahoreland devel.opaant (60 percant) ahould be 
adjuatad accordinaly. If the currant projection ill •till couidered accurate 
arsaaple data for a siailar lake and fi•h•ry ra11ourca within the raaion ahould

0 

be ahovn. 

3.8 Agricultural Iapact• (pa. 3-30) 

It appear• that paragraph 4 of thia auhaaction contradict• paragraph 6 of 
aubHction 3.7. We believe all th• factora cited u affectina potantial 
recrutional devel.opaent a\Ult hn• been couidarad when the utiaatad land-u•• 
chu.ga11 war• aade. We •ua&•at that thi• parqraph be deleted or clarified. 

Paragraph S on thia pas• atatH that th• aaoUDt of benefit to land• alona 
th• Red River iii unknown. but that econoaic benefita have b .. n uaipad 
&DJY&y. Thia infonaation need• to be clarified and qwmtifiad in th• final 
BIS. If aore proj act• •iailar to thia one are needed before uy quantifiable 
affect• on th• Rad RiT•r occur. then these project• need to be diacuaaad. 

Paragraph 3 on pqe 3-Sl atatH that two fanuatuda woal.cl be within th• 
flood pool of thia proj act. Th• final BIS 1111.oald adclrua the fate of th•• 
fanuateada. It ill not clear whathar thM• fanuateada are within th• flood 
pool of 9ZlY of the other alternati•••· 'rhial abonl.d be clarified. 

3 .9 Bconaaic Analy•ill (pa. 3-32) 

The econoaic analyai• appear• i.Dadequate. The pa1a11 3-52 ud 3-33 of the 
docwumt identifiH variou• inadequacia11 of th• ecouoaic analyaill. A clear 
.valuation ill needed which diaclo••• the data. u1111111ptiona. and appropriate 
interut rate. The shortcOllin&• of th• .valuation should be corrected becasa 
project benefits are a deciaion criterion for the co1U1truction of a high 
huard daa in Minnuota. Th• report in 3.2.l atatH "Minna11ota Daa Safety 

RESPONSES: 

lOC. The Draft EIS (Draft EIS section 1.11.8) addressed the general nature and 
extent of flooding problems in the vicinity of the proposed project. According to 
information submitted to the DNR by the Sand Hill River Watershed District, 
data to document the acreage presently subject to flooding, or the amount of 
acreage which might be protected from flooding if the Watershed District's 
proposed project were constructed, are not readily available. The project 
proposers have estimated the local land area of the Sand Hill River watershed 
proposed to be impacted by the proposed project on an average annual basis. 
Watershed District summary estimates of both the average annual area flooded 
(in acres) with and without the proposed project, and of the reduction in average 
area flooded (in acres) are as follows: 
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SAND HILL RIVER BASIN 
SUMMARY OF AVERAGE ANNUAL AREA FLOODED BY REACH 

Average Annual 
Area Flooded 

(acres) Reduction 
Without With in Average 
Proposed Proposed Area Flooded 

Reach Description Project Project (acres) 

1. Sand Hill River from the Red 
River of the North to the 
upstream end of the existing 
1958 Corps of Engineers 
channel project 1,080 640 440 

2. Sand Hill River from the 
upstream end of the existing 
1958 Corps of Engineers 
project to Fertile, Minnesota 130 72 58 

3. From Fertile, Minnesota to 
Sand Hill River Watershed 
District Project No. 1 (Bear 
Park Dam) -438 192 246 

4. From Sand Hill River Watershed 
District Project No. 1 (Bear 
Park Dam) to a location at the 
midpoint between Project No. 1 
and the proposed Sand Hill 
River Watershed District Project 
No.4 139 46 93 

5~ Sand Hill River from the midpoint 
between Sand Hill River Watershed 
District Project No. 1 and the 
proposed Sand Hill River Watershed 
District Project No. 4 dam site to the 
proposed Sand Hill River Watershed 
District Project No. 4 dam site 131 61 70 

1-5 Sand Hill River from the Red River 
of the North to the proposed Sand 
Hill River Watershed District Project 
No. 4 dam site 1,918 1,011 907 
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lOD. 

River drainage basin were calculated 
1ru·'.,."""'""c""'·ll"'C' estimated, in its Preliminary 

for the DNR in October 1986, 
benefits, the average annual other 

........ ...,.,,..._ ..... JI. average urban flood damages 
agricultural damages and benefits are 
3-2. 

Urban flood damages occur in the towns of Climax and Beltrami. The·Sqnd Hill 
River Watershed District calculated average annual urban flood damages using 
a methodology similar to that provided in a 1984 U.S. Army Corps of Engit}.eers 
Section 205 Flood Control Reference Document for Initial Appraisal Report. 
This study estimated average annual urban damages for Climax and Beltrami to 
be $14,000. The Watershed District has estimated the .average amiual urban 
damages with the proposed project (Alternative No. 1) based on the following 
ratios at: 

Damage with Project = $14,000 
(from U.S. Army Corps of 
Engineers estimate) 

= $14,000 

= $ 8,295 

x 

x 

Agricultural Crop 
Damage with Project 

(Reach 1) -
Agricultural Crop 
Damage Withou~ Project; 

(Reach 1) · 

60X 

Reach 1 in the above calculations refers to Reach 1 as shown in the Summary of 
Average Annual Area Flooded Reach listing which appears earlier in this 
response. The project estimate that the average annual urban 
damages as previously be reduced with construction of 
Alternative No. 1 on these computations, the 

u.LU.JLUU.1. average benefit attributable to 
- $8,295). 

uu.1...1.1...1..1.JLau.1...., benefits as they apply to dam 
economic analysis is addressed in Draft 

cost of upstream and downstream 
.., ... JI....,, ........... be identified and included in the 

,,.....,.......,,..,... ,... ......... ,.. 4 E and 4G in Final EIS section 
9E, and 9L in Final EIS section 

,,.,,..,..
1
"'""'" noted those responses for the 

no..-n+1 .-~,,.., the need for upstream and 
EIS (Draft EIS section 3.4 on 

River downstream flow analysis, 
~~ ... ·~-requirements, and section 4.4 on 

Jl.JLJLl!. ...... i;. .......... 'U ....... requirements), the incorporation of aeration 
mitigation costs into direct proposed project 

Sand Watershed District to provide 
~~·-~·r·41-~·-... (as a component of the 

management techniques. 
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INSERT TABLE 3-1 AND TABLE 3-2 DAMAGES.DOC 

111 





TABLE3-1 
AVERAGE ANNUAL AGRICULTURAL DAMAGES AND BENEFITS 

(ALONG SAND HILL RIVER) 

Damages Damages 
Item No Project With Project Benefits 

Area Flooded 1,918 acres 1,011 acres 907 acres 

Total Weighted $60 x 1918 = $115,080 $60x1011 = $60,660 $60 x 907 = $54,420 
Damage (1986) 

Total Weighted 1.25 x 115,080 = $143,850 1.25 x 60,660 = 75,825 1.25 x 54,420 = $68,025 
Damage (2011) 

Agricultural 
Growth 143,850 - 115,080 = $28, 770 75,825 - 60,660 = $15,165 68,025 - 54,420 = $13,605 
25 Years 

Average Annual .515859 x 28, 770 = $14,845 .515859 x 15,165 = $7,825 .515859x13,605 = $7,020 
Agricultural 
Growth (l) 

Total 115,080 + 14,845 = $129,925 60,660 + 7,825 = $68,485 54,420 + 7,020 = $61.440 

(1) The annual equivalent factor is 0.515859. 

TABLE3-2 
AVERAGE ANNUAL OTHER AGRICULTURAL DAMAGES AND BENEFITS (2) 

(ALONG SAND HILL RIVER) 

Item 

Area Flooded 

Total Weighted 
Damage (1986) 

Total Weighted 
Damage (2011) 

Agricultural 
Growth 
25 Years 

Damages 
No Project 

1,918 acres 

$20 x 1918 = $38,360 

1.25 x 38,360 = $47,950 

47,950 - 38,360 = $9,590 

Average Annual .515859 x 9,590 = $4,950 
AgriculturalGrowth (l) 

Total 38,360 + 4,950 = $43,310 

Damages 
With Project Benefits 

1,011 acres 907 acres 

$20 x 1011 = $20,220 $20 x 907 = $18,140 

1.25 x 20,220 = $25,275 1.25x18,140 = $22,675 

25,275 - 20,220 = $5,055 22,675 - 18,140 = $4,535 

.515859 x 5,055 = $2,610 .515859 x 4,535 = $2,340 

20,220 - 2,610 = $22,830 18,140 - 2,340 = $~0.480 

(l) The annual equivalent factor is 0.515859, as derived in Table 3-1. 
(2) No definition of other agricultural damages and benefits is provided by the Watershed District. 

111 



In particular, the response to Comment 4U (Final EIS section 3.1.4) emphasizes 
that both the wildlife resources and downstream resources mitigation measures, 
mitigation requirements, and methods to accomplish mitigation remain valid. 
That response and the response to Comment 9D (Final EIS section 3.1.9) also 
outlines that Final EIS section 2.2 (refer also to that section) provides a 
discussion of updated cost projections for Alternative No. 1 as submitted by the 
project proposers. Table 2-1 in Final EIS section 2.2 shows the project 
proposer's detailed estimate of total project costs for Alternative No. 1, and part 
E (summary sections) delineates mitigation costs and aeration system costs as 
elements of right-of-way costs. The project proposers are committed to the need 
for mitigation and aeration systems as shown by the inclusion of mitigation costs 
and aeration system costs within right-of-way costs. However, the project 
proposers have not increased the actual $900,000 amount for right-of-way from 
previous estimates submitted to the Department in 1986 when the determination 
of the need for an aeration system and for mitigation as components of direct 
proposed project implementation had not been established. 

lOE. The position of the Sand Hill River Watershed District remains as discussed in 
Draft EIS section 3.7 that approximately 60% of the shoreline between the 
proposed dam site at T.H.59 and Polk CSAH No. 1 could be developed for 
lakeshore residential lots within a 10-year period if Alternative No. 1 were 
constructed. Refer to the response to Comment 91 in Final EIS section 3.1.9 
which documents the manner in which the 60% anticipated shoreline 
development potential projection was derived and identifies the position of the 
Sand Hill River Watershed District relative to the validity of that projection. 
The response to Comment 4B in Final EIS section 3.1.4 also identifies the 
position of the Watershed District that no modifications to proposed 
recreational opportunities noted in the Draft EIS are warranted. 

In addition, Final EIS section 2.1.1 contains a summary of the information in the 
Draft EIS concerning the evaluation and analysis of both the existing fishery 
resource in the Sand Hill River and the limited projected fishery resource which 
could be anticipated to result from the implementation of the project proposed 
by the Sand Hill River Watershed District (Alternative No. 1). That section of 
the EIS also provides a summary of DNR fisheries and fish survey information 
on Sand Hill Lake in Polk County in order to provide an additional evaluation of 
the type and extent of fishery resource that might be anticipated to result from 
the construction of the Watershed District's project proposal. This additional 
information on Sand Hill Lake is provided in the Final EIS, because as noted by 
the DNR at the public meeting on the Draft EIS, a reservoir as proposed by the 
Sand Hill River Watershed District is likely to result in a fishery resource with 
similar characteristics to Sand Hill Lake. 

lOF. The DNR agrees with this comment from the USCE that the fourth paragraph 
of Draft EIS section 3.8 (Agricultural impacts) addressing estimates of 
agricultural lands lost due to recreational development and use (Draft EIS page 
3-50) is inconsistent with the sixth full paragraph of Draft EIS section 3.7 (Land 
management practices /land use changes) which addresses the potential for 
recreational development to account for possible land use changes surrounding 
the proposed project vicinity (Draft EIS page 3-48). To resolve this 
inconsistency, the conflicting paragraph in the Draft EIS agricultural impacts 
section (Draft EIS section 3.8, fourth paragraph, page 3-50) is deleted from the 
Final EIS. 
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lOG. The Draft EIS agricultural impacts section (Draft EIS 3.8, page 3-50) indicates 
that while a quantifiable amount of protected lands (attributable to Alternative 
No. 1) along the Red River is not available, the Sand Hill River Watershed 
District's economic analysis has quantified benefits to agricultural lands. 

According to the project proposers, the protected land area estimated for the 
Sand Hill River downstream from the proposed reservoir to the Red River of 
the North was calculated utilizing a HEC-I model. Based on this model, the 
Watershed District estimated that its project proposal could reduce the average 
number of acres subject to flooding on the Sand Hill River by 907 acres (Draft 
EIS section 3.7, page 3-48). The project proposers calculated, for both with and 
without proposed dam situations (see also the response to Comment lOC in this 
section), flood elevations downstream at various flood years (2-year, 5-year, 10-
year, 25-year, 50-year and 100-year). These elevations were then applied to U.S. 
Army Corps of Engineers area inundation storage curves to determine the 
proposed project (Alternative No. 1) has the potential to protect 907 acres from 
flooding. Land value benefits from a U.S. Army Corps of Engineers Sand Hill 
River Flood Control Project were then applied to the 907 acres of protected 
lands. Urban damages and the methodology for determining benefits were 
derived from the U.S. Army Corps of Engineers Section 205 Flood Control 
Reference Document for Initial Appraisal Report (cited in the Draft EIS) which 
evaluated the potential for a dam and reservoir at the proposed project location. 

A 1984 study by Mccombs-Knutson, Inc. for the Lower Red River Watershed 
Management Board (LRRWMB) was used te determine agricultural and urban 
benefits attributable to the project for the Red River mainstem. According to 
the project proposers, this LRRWMB study was used to evaluate the influence 
on peak flows attributable to the proposed project for the 1979 flood and 
determined through HEC-1 modelling that the peak flow could have potentially 
been reduced by about 300 cfs at Grand Forks, North Dakota and by about 275 
cfs at Emerson, Manitoba while removing about 3,900 acre-feet of floodwater 
from the "8-day window" at Emerson. 

The project proposers then applied the economic strategy of the LRRWMB 
(value of removing an acre-foot of water from the 8-day window is $245) to 
determine the value of removing 3,900 acre-feet from the 8-day window at 
Emerson. The area of protected land for the Red River mainstem was not 
quantified by the project proposers in calculating mainstem benefits. 

lOH. The Draft EIS discussion of agricultural impacts (Draft EIS section 3.8, page 3-
51) noted the existence of two farmsteads near the proposed pools, both of 
which would require protection from flood pool levels. The Benbo farmstead is 
in the S 1/2 of the SE 1/4 of Section 26, T147N, 1R42W (Winger Township) and 
the Mortenson farmstead is in the SW 1/4 of the SW 1/4 of Section 16, Tl47N, 
R41 W (Sletten Township). Both farmsteads are located above the recreational 
pool elevations but below the temporary flood pool elevations of the proposed 
project and will be impacted by the fluctuating flood pools under Alternative No. 
1. The Benbo farmstead has 7 + acres and the Mortenson farmstead has 5 + 
acres within the flood pool. The Sand Hill River Watershed District intends to 
purchase these two farmsteads, remove all the buildings and secure the sites for 
inundation by the reservoir flood pool. Other than Alternate No. 1, only 
Alternate No. 4 will impact area farmsteads. Specifically, the Mortenson 
farmstead will be impacted in the same manner as under Alternate No. 1. The 
Benbo farmstead will not be impacted under alternative No. 4. 
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i.ulu require that thue be adeqw1U:• jwu:ification b411for111 a high huard dam 
can. be cown:ructed1111 and then proceed111 to diacu111 at! wuU.yllliill of quantifiable 
proJ act benefit:111 which illl ducribed u inconcl\u11iv111 by th• BIS preparer 111141141 
P3-52. The conaequ1111cu of d&a failure. u de111cribed in 3.2.5, upon 41 • 
far11u1t:ud•. 4 co111111uniti••. 39 roac:hray111 1 and potut:iu for loius of life. is 
•i~fic~t. . Thus •. better econoaic docuaEBntat:ion app•ar111 needed to addrus 
prOJeCt JUlllt:ifie&tl.On and the d&a safety UlllUO. 

4 .3 Wildlife RHourcu 

The final !IS should identify the mitigation that: is proposed to 
compensate for the adverae naturu resource impacts identified Al h 
Sand Hill Watershed District: could hire a consulta~t to det : hso.ht: 

8 
h . .... erm1.0e w et: er t e 

operation.plan proposed by the DNR to minimize downstream impacts would all 
~ r~reational po~l to be maintained at the desired elevation. The draft E~; 
7°dicate~ that this could be a serious problem and that it should be addressed 
in the final !IS. The proposed plan of operation identified in the draft 
•h0 ':11d be uaed aa a auide to dete1"111line the &1111ount of mitigation for this 
proJ ect. Thia concludes our specific co•ments on the D:!IS. 

Also. we adviae tut our regulatory review of the application for a 
Section 404 peniit llllUlllt: include the follovin1 criteria am lltated at 33 en 
3l0.4{k)i • 

We look forward to receipt of the f:inal. doc1:11111ent and ve will ruuae 
proceau1ing of the Section 404 penait application for the project at tut tiae. 
Mr. Panl licaert. 612-72.5-7772 0 ill our point of contact concerning thia IIS. 
Mm. Mary Marz. 612-725-7712, ia our ceauct coru:emin1 the procusing of the 
penait applicatiolUI. 

Sincerely, 

~ -; -;!.' cZ:_ 
h. L. Goetz 
CJ:det. Co1l.llltruction-Operatiowa Diviaion 

RESPONSES: 

101. The USCE notes various insufficiencies with the economic analysis presented in 
the Draft EIS EIS section 3.9). The DNR Scoping Decision document for 
the EIS the Draft EIS Jncluded an analysis of flood damage 
reduction, recreational and fish and wildlife benefits associated with the 
proposed project, an identification of proposed project costs and benefits, an 
identification of the public interest in the proposed project, and an assessment of 
economic hardship that might result to the area if the proposed project were not 
constructed. 

An economic evaluation prepared by the Sand Hill River Watershed District in 
1986 (Sand Hill River Watershed District Preliminary Engineers Report -
Economic Analysis) and addressed by the DNR in the Draft EIS identified the 
Watershed District's enumeration of flood damage reduction, recreational and 
fish and wildlife benefits and proposed project costs. This report though,·not 
incorporated by reference, was cited in the Draft EIS. The data, assumptions, 
and interest rate used by the project proposers are shown in this report (a copy 
of which was previously provided to the USCE). A copy of this report is also 
available for review and inspection at Final EIS review locations. 
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Further, the DNR review of aspects of this report as discussed in Draft EIS 
section 3.9 outlined the basic methodology used by the DNR in its review of the 
Sand Hill River Watershed District's analysis. The DNR raised specific issues 
concerning various methodologies used in the Watershed District's analysis. 
These included the incorporation of highway construction benefits and costs in 
the analysis, the method of calculating urban and downstream transportation 
damages, the omission of any costs for developing recreation facilities (when 
benefits were included), and the particular discount rate used. Refer also to the 
responses to Comments 9B and 9F in Final EIS section 3.1.9, and to the 
responses to the comments in this section (Final EIS section 3.1.10) for an 
explanation of the economic data analysis and assumptions, and the selection of 
the 8 7 /8% interest rate to provide an appropriate comparison. 

Though the DNR rules applicable to dam construction generally require 
adequate justification prior to construction of a high hazard dam, the actual 
justification is provided by the project proposer while the DNR determines the 
extent to which that justification appears adequate. The project need element of 
the DNR rules is generally limited to an identification of benefits and costs. 
Various proposed project benefits were identified in the Draft EIS. Refer to the 
response to Comment 4B in Final EIS section 3.1.4 for the Watershed District's 
position that no modifications to proposed recreational opportunities or to land 
value benefits are warranted. 

Benefits and costs may need to be revised during the DNR permitting process to 
address inaccuracies in methodology. Quantifiable benefits as required by Dam 
Safety rules do exist for the proposed project proposal even though the 
magnitude of the benefits are subject to reduction due to errors in methodology. 
The DNR Dam Safety rules do not require a proposed project to have a 
benefit/ cost ratio greater than 1.0. Hazards due to dam failure can be 
significantly reduced by proper methods of mitigation required to be 
implemented by the Sand Hill River Watershed District as conditions of permits. 
These measures include zoning, hazard signing, and the Emergency Action Plan 
which was discussed in Draft EIS section 3.2.8. 

Final EIS section 2.2 and Table 2-1 provide an updated proposed project cost 
estimate for Alternative No. 1 as submitted by the project proposers. Estimated 
future costs at the projected time of project construction were considered. Some 
unit prices were updated based on more recent data. The proposed cost 
estimate includes estimates for county road relocation, principal spillway access 
appurtenances, reservoir fencing, soils investigation and engineering, and septic 
system and water well costs. Mitigation costs and aeration system costs are 
included within right-of-way costs even though the estimate does not reflect any 
change {from 1986) in the dollar amount of right-of-way costs as a result of 
mitigation requirements or aeration system costs, 

Prior to construction of any project proposal, numerous governmental approvals 
as identified in Draft EIS Chapter 5.0 and Final EIS section 2.4 are required. 
Further economic evaluation could also be required by any regulatory agency in 
connection with various permitting responsibilities and requirements. 

lOJ. Refer to the response to Comment 4G in Final EIS section 3.1.4 for the 
discussion the continued validity of the mitigation measures, mitigation 
requirements and methods to accomplish upstream and downstream wildlife and 
wetland mitigation. That response also outlines the commitment of the Sand 
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Hill River Watershed District to mitigation and to the development of a 
mitigation plan, and the timing of such activities. The response to Comment 4G 
in Final EIS section 3.1.4 also identifies the incorporation of costs of mitigation 
as components of direct proposed project implementation. 
The Department appreciates the cooperation and participation of the U.S. Army 
Corps of Engineers as a member of the HEP Team on the HEP Study, 
evaluation and analysis completed as a component of the Draft EIS. 

Refer also to the responses to Comments 4B and 4C (Final EIS section 3.1.4), 
and to the Final EIS sections noted in those responses for the further discussion 
of the issues related to flows to sustain recreational pool levels, reservoir 
depletion and relationship to downstream augmentation, purpose of DNR 
specific inflow plan of operation, and streamflow augmentation plans of the 
Sand Hill River Watershed District. 

lOK. The comment on dam safety criteria required by non-federal applicants for 
USCE Section 404 permits is acknowledged by the DNR. Copies of all Draft 
EIS public comments were sent to the Sand Hill River Watershed District at the 
conclusion of the public review and comment period and the Watershed District 
is therefore aware of this requirement for non-federal permit applicants. 
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11 B 

August 10, 1987 

Charlotte Cohn, Environmental Planner 
Minnesota Depart.mart of Natural Resource 
Office of Planning Environmental 
and Management Analysis Section 

500 Lafayette Road 
St. Paul, Minnesota 55155 

Dear Ms. Cohn: 

Re: Winger Dam Draft Environmental Impact statement (EIS) 

'Ihe staff of the Minnesota Pollution Control Agency (MPCA) have reviewed the 
above document. We have the following comments on it. 

1. 'Ihe construction plans and specifications could be more detailed than they 
are. One example would be to specify deadlines and\or dates of canpletion 
or the time periods within which construction tasks are to ee caupleted. 

2. '!be operation plan given in the document is generally adequate. However 
sane questions remain. In particular we are concerned that adequate ' 
pr~ision be made for maintenance of the protected flow requirement of 1.7 
cubic feet per second (cfs) at the dam. 'Ihis protected flow may be 
jeopardized in a number of ways, among them: -

a. cutoff of flow from the dam while the reservoir is filling; 

b. ~currence of the 7-day/10-year low flow event (1,....8 cfs at Fertile) 
with concurrent losses of water to evaporation and groundwater. 

We note on page.3-39 that appropriations 111.1st be suspended when the 
discharge at Climax drops below 8 cfs. We believe also that the reservoir 
should be drawn down if necessary to maintain the 1.7 cfs discharge at the 
dam. Additionally, the EIS should discuss the means by which the minimum 
flow will be maintained if and when a. and b. above occur. 

3. 'Ihis project has yet to obtain 401 Certification. As noted in our 
comments (dated 1/13/86) on the scoping environmental assessment worksheet 
(!AW), the proposer must sul:mi t the operational plan to MPCA in order to 
obtain this certification. 'Ibis plan should actdress the issues raised in 
item 2. above. 'Ihe 401 Certification must be obtained before construction 
begins. 

Phone: ___ _ 

. 520 Lafayette Road North, St. Paul, Minnesota 55155 
Regional Offices • Duluth/Brainerd/Detroit Lakes/Marshall/Rochester 

Equal Opportunity Employer 

-/ 
I 

RESPONSES: 

3.1.11 MINNESOTA POLLUTION CONTROL AGENCY {MPCA) 

llA. Final design and construction plans and specifications for the proposed project 
have not been completed. Development of final design and construction plans 
and specifications would not occur or be appropriate until completion of the 
state environmental review process in order that those plans reflect the result of 
the process. At that time, regulatory agencies will be addressing the selection of 
alternative options. 

Once all preliminary project review and approval stages have been satisfied, 
detailed plans and specifications will be prepared. Draft plans and specifications 
will then be submitted for final approval as part of proposed project permitting 
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processes. A specific construction schedule will be developed. An estimated · 
project timetable developed by the Watershed District is suggested below based 
on an Final EIS adequacy decision in January, 1989. 

Proposed project element 

Final EIS adequacy decision 
Final Engineer's Report filed 
DNR Director's Report filed 
Draft plans and specifications developed 
Permit applications filed 
Notice of Sand Hill River Watershed District 

public hearing 
Permits and agreements issued 
Final Sand Hill River Watershed District 

public hearing 
Establishment of project 
Final plans and specifications 
Advertise for construction bids 
Award construction contract 
Start construction 

Mobilization 
Site preparation/vegetation removal 
Construct embankment (maintain 

river control & reroute T.H. 59 traffic) 
Construct principal spillway components 
Open T.H. 59 with gravel surface 
Pave T.H. 59 (reroute traffic) 
Road relocations, abandonments, or 

raising and reroute traffic 
Construction contract close-out 

Fill reservoir (set low flow sluice gate 
to maintain base river flows) 

Estimated timetable 

January, 1989 
February, 1989 
March, 1989 
June, 1989 
June, 1989 
June, 1989 

August, 1989 
August, 1989 

August, 1989 
October, 1989 
October, 1989 
November, 1989 
December, 1989 
December, 1989 
December, 1989 - March 1990 
April - November, 1990 

April - November, 1990 
December, 1990 
May- June, 1991 
July - September, 1991 

October - December, 1991 
March -April, 1992 

llB. As noted in the Draft EIS section on Sand Hill River downstream flow analysis 
(Draft EIS section 3.5), the draft operation and maintenance plan proposed by 
the Sand Hill River Watershed District (Draft EIS Appendix A) is modified by 
the instream flow plan of operation developed by the DNR. This instream flow 
plan of operation is designed to replicate the natural occurrence of flow required 
to maintain riparian wetland communities downstream of the dam, and to assure 
the occurrence of a minimum streamflow. The revised instream flow specific 
plan of operation is discussed in Final EIS section 2.5. The revisions pertain to 
organization to make the section more clear without any substantive changes 
from Draft EIS section 3.5. 

The purpose and the intent of instream flow plan is designed to maintain a 
protected flow and to avoid the potential for either of the occurrences noted in 
the MPCA comment letter. Since the specific instream flow plan will be a 
component of the DNR permit for a proposed project, the ffilnimum flow of 1.7 
cfs (or the inflow only if the inflow is less than 1. 7 cfs) will be required to be 
maintained under the terms of the DNR permit. The DNR does not concur with 
the position of the MPCA that the proposed reservoir should be drawn down to 
maintain a 1.7 cfs outflow when the inflow is less than 1.7 cfs. 
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Refer also to the responses to Comments 4B and 4C (Final EIS section 3.1.4), 
and to the response to Comment 9L (Final EIS section 3.1.9) for the discussion 
of the issues related to potential for reservoir depletion, the effect of 
evaporation on reservmr levels, and reservoir and downstream streamflow 
augmentation. As noted in the response to Comment 4B, the Sand Hill River 
Watershed District is not altering any plans relative to proposed reservoir water 
level and downstream conditions, and there are not additional plans for water 
level augmentation. 

UC. The DNR has reiterated in the various environmental documents the 
requirement of Section 401 certification for water quality effects as a component 
of the U.S. Army Corps of Engineers Section 404 permitting process. 
Specifically these requirements were identified in the Scoping Environmental 
Assessment Worksheet, the Scoping Decision Document, and Draft EIS Chapter 
5.0. The Draft EIS list of governmental approvals has been revised in Final EIS 
section 2.4 as a result of the need for a permit not relevant to the Section 401 
issue, and this revised Final EIS text continues to identify the Section 401 
certification requirement. Copies of all Draft EIS 'public comments were sent to 
the Sand Hill River Watershed District at the conclusion of the public review 
and comment period and, therefore, the Watershed District at that time was 
additionally informed of the requirement of Section 401 certification. The 
project sponsors were therefore at that time also agairi informed, throu~h the 
MPCA comment letter, that the project sponsor must submit an operat10nal plan 
to the MPCA in order to obtain Section 401 certification. Section 401 
certification issues become particularly relevant when a permit application for a 
project proposal is formally submitted to the U.S. Army Corps of Engineers. 
The specific MPCA requirements associated with Section 401 certification of 
water quality effects are not matters between the MPCA and the DNR as the 
RGU, but between the project proposers and the MPCA as the Section 401 
regulatory agency. 
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11 E 

11 G 

Ms. Charlotte Cohn 
Page Two 

4. The dam will discharge frO!ll a 48 inch pipe at the bottom of the reservoir. 
Although the intent of this design was to prevent anaerobic conditions, 
stratification may occur during low flow periods in the summer or under 
the ice. Water at the bottom during stratification can be expected to be 
turbid, rich in nutrients, low in dissolved oxygen, high in biochemical 
oxygen demand and sulfides. When this bottom water spills over the dam 
there is a possibility that water quality standards will be exceeded and 
fish kills may occur. The Sand Hill River Watershed District should 
provide an estimate of the hypolimnetic oxygen depletion rate and 
reaeration rate over the spillway to show that fish kills or water quality 
standard violations will not occur. (Note: other dams that have bottom 
turbine intakes still have stratification occuring. Temperature/dissolved 
oxygen profiles from the Blanchard Dam on the Mississippi River at Little 
Falls show that an intermittent hypolimnion exists.) 

5. The total phosphorus concentrations analyzed by the Mirmesota Department 
of Natural Resource (MDNR) indicate that the impoundment 'WOl.lld probably 
have algae blooms (>30 ug/l chlorophyll a) and severe algae blooms 
(>60 ug/l chlorophyll a) for most of the growing season (Wilson, 
unpublished). Although MPCA standards do not include phosphorous 
standards, such blooms could certainly cause nuisance conditions 11entioned 
in Minnesota Rules 7050.0210 SUbpart 2 or the undesirable growths of 
aquatic plants in Minnesota Rules 7050.0220 Class 2. A related concern is 
that one purpose of this project is to provide a recreational lake. The 
recreational value of a shallow, hypereutrophic water body that 'WOl.lld 
destroy natural habitat and, without intensive management, 'WOl.lld only a 
support a bullhead fishery is questionable. 

6. According to the most recent data the MDNR could obtain, the benefits of 
building the dam exceed the costs by $23,120 annually. (None of the other 
alternatives have benefits exceeding cost.) The ratio of benefit to coat 
is only 1.06. This seems like a very small benefit considering the likely 
recreational quality of the reservoir, destruction of natural habitat, 
prclOOlo.1.e increase in water quality standard violations, and the risk of 

failure, given that this dam is classified as a clas1 I, or high 
hazard, facility. The need for aeration syatmu for fiwry unagemnt 
(page 3-17) and cleanup/capping of wells and septic syatmu below the 
1200-foot contour (see next item) seem to prejudice this ratio still 
further. we are not economists but we do suggest that a second look at 
the need for this project in light of the above 'WOl.lld be a good idea. 

7. There are five sites within the 1200 foot contour that may have wells or 
septic systems to be cleaned up or capped. Since a flooded septic system 
is an obvious source of nutrients to the impoundment, we believe that the 
EIS should address this issue. In addition, the wells should be capped 
according to MOH abandonment rules since water from the impoundment could 
contaminate the ground water. Also, the cost of cleaning up and capping 
should be included in the cost analysis. (This is assuming the Sand Hill 
River Watershed District will be reimbursing the owners of the wiells and 
septic systems.) 

Watershed District estimates dissolved oxygen levels within 
r11~1nt:0 1n 111 ,:i.n-r on interrelationships between physical, chemical, 

anticipates that dissolved 
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"""'""'"-""" ... months. According to the 

........................ ,... the winter may hamper 
dissolved oxygen 

river would normally be decreased during 
be taken from the cooler lower 

,..,.,,.........,..,.,.,,..,.+,,,,,.,,. effects are estimated to 
......... ,. ....... ,...., ... ..,,.,,dam due to natural 

,.....,,.,,,....,.,.,. ... ,,,,,r11 reservoir would vary, 
the summer, temperatures would be 



highest at the lake surface, and decrease depth. During the winter, the 
deeper waters would be expected to have higher temperatures. 

Reservoir stratification can sometimes result from temperature and water 
density conditions within the lake. The potential for stratification is dependent 
on reservoir depth and the ability of physical processes (i.e. normal inflow and 
wind) to mix impounded water. Generally, shallower waters are more likely to 
undergo complete mixing than the deeper waters. Stratification is also 
dependent on the ability of the ability of the natural mixing forces to overcome 
the strength of the thermocline to resist mixing. The thermocline is defined by a 
steep temperature gradient which separates the upper warmer less dense water 
for the lower cooler and more dense water. For shallow lakes, the thermocline 
is weak and unable to resist the mixing forces. Draft EIS section 3.3.4 (projected 
fisheries discussion) addresses the limited potential for stratification with 
Alternative No. 1 as a result of a small area of any depth, the mixing of the water 
column through wave action and the composition of the anticipated fishery 
resource. 

Refer to the responses to Comments 4E (Final EIS·section 3.1.4), and 9D and 
9E (Final EIS section 3.1.9) for the additional discussion of the need for an 
aeration system as a fish management technique established in the Draft EIS, 
the commitment of the Watershed District to providing an aeration system, and 
the incorporation of the costs associated with an aeration system as a component 
of direct proposed project implementation costs. Final EIS section 2.1.1 includes 
a revised discussion which summarizes the na1!:1re of the proposed reservoir and 
the recreational and fishery potential which might be expected to occur under an 
Alternative No. 1 scenario. Final EIS section 2-2 and Table 2-1 in that section 
provide a discussion and identification of updated cost projections for 
Alternative No. 1 (as submitted by the Watershed District) which include the 
cost of an aeration system as an element of right-of-way costs. 

The low flow conduit is designed to pass base flow by removing lower reservoir 
water automatically no provision for manual control of water withdrawal at 
varying depths. The project proposers anticipate that downstream dissolved 
oxygen levels would be increased from water releases immediately below the 
proposed dam. The dissolved oxygen would result from a 25-foot 
vertical drop of the through principal spillway/ energy 
dissipation system and the associated turbulence. The increased level of 
dissolved oxygen would gradually diminish in the doWilStream direction due to 
natural process of deoxygenation. Reaeration and deoxygenation data would 
have to be developed to model the reaeration/ deoxygenation processes and the 
Watershed District is not committed to completion of such modeling. 

I 

The project proposers do not anticipate aquatic weed growth or algae blooms in 
the downstream river regime to of major significance. However, they expect 
these phenomenon around periphery the proposed reservoir. The 
magnitude of adverse effects from these phenomenon are difficult to predict 
without further study and sponsors are not committed to such further 
analysis. The magnitude of is highly dependent on lake nutrient loading. 

The Draft EIS (Draft EIS section 3 .6) includes an analysis of existing Sand Hill 
River water quality based on a water quality sampling program at five 
locations during five sampling periods. The sampling locations included two 
sites upstream of the proposed one site within the proposed reservoir, 
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one site at the proposed dam location, and one site downstream of the proposed 
dam. An assessment of the water quality of the proposed reservoir completed by 
the MPCA in April, 1988 under an Alternative No. 1 scenario is included in the 
Final EIS as Appendix A. While the water quality evaluation in the Draft EIS 
examined existing stream water quality, the purpose of the MPCA modeling was 
to use three levels of modeling to generate estimates of potential reservoir water 
quality. 

UE. Though the Draft EIS was specific in its evaluation of the extremely limited 
recreational potential of the reservoir proposed by the Sand Hill River 
Watershed District, the description of the proposed reservoir (Draft EIS section 
1.4) has been revised in Final EIS 2.1.1 to more thoroughly discuss the nature of 
the proposed reservoir and the recreational and fishery potential which might be 
expected to occur under the scenario described for Alternative No. 1. This 
revised section also provides information on the characteristics and nature of the 
fishery resource for Sand Hill Lake in Polk County in order to provide an 
additional evaluation of the type and extent of a fishery resource that might be 
anticipated to result from the construction of proposed Alternative No. 1. 

Refer also the response to Comment 4E in Final EIS section 3.1.4 which 
summarizes the Draft EIS evaluations of the fishery potential from the project 
proposal of the Sand Hill River Watershed District. 

llF. Comments acknowledged by the DNR. Final EIS section 2.2 and Table 2.1 in 
that section provide an updated detailed estimate of cost projections for 
Alternative No. 1 as submitted by the Sand Hill River Watershed District. 
During the DNR permitting process, the project proposers have the 
responsibility to provide sufficient justification to the DNR of the need for a 
Class I dam in terms of quantifiable benefits. This generally requires an 
identification of standard benefits and costs. The DNR rules applicable to dam 
construction do not require a positive benefit and cost relationship. 

Further economic evaluation could be required by any regulatory agency in 
connection with various permitting responsibilities and requirements . 

..., .. , .......... ..,JLI. ............. septic system may be a source of nutrients to the proposed 
section 1.11.6 notes five sites which may have wells and 

septic systems located near or within the 1200 foot contour and therefore 
susceptible to flooding. As discussed in the Draft EIS, these sites need to be 
capped or abandoned, according to the Minnesota Water Well Construction 
Code, Minnesota Department of Health Rules, or local Shoreland Management 
Ordinances to assure protection from flooding and to avoid impacts to the 
proposed reservoir. The Sand Hill River Watershed District will comply with 
appropriate state and/ or local regulations relative to wells and septic systems 
within the proposed project area as part of property condemnation, acquisition 
and/ or easement procedures. These procedures will be documented and costs 
will be incurred by the Watershed District through the property condemnation, 
acquisition and/ or easement processes. 

Final EIS section 2.2 and Table 2-1 in that section provide an updated project 
cost estimate for Alternative No. 1 as submitted by the project proposers. This 
cost estimate was specifically modified to incorporate (among other items) the 
costs to address issues related to water wells and septic systems as costs 
associated with direct proposed project implementation. The revised list of 
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governmental approvals in Final EIS section 2.4 also includes a more specific 
reference (than that provided in the Draft EIS) to compliance with Minnesota 
Department of Health rules. 

Refer also to the response to Comment 2 in Final EIS section 3.1.2 for a further 
discussion of rules applicable to wells and septic systems and for the discussion 
of the commitment of the Watershed District to this issue. 
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Ms. Charlotte Cohn 
Page Three 

8. The document states there are no MPCA routine monitoring stations on the 
river, so the MDNR had.to collect water quality samples. While it is true 
there are no MPCA ~outine monitoring stations, we do have water quality 
data on the Sand Hill River.a~ :ertile: The Program Developnent section 
of th7 MPCA Water Quality Division is interested in providing an up::iate on 
the kinds of data av~ilable and the contact people in the section who can 
provide data. Some information to be covered includes the monitoring 
programs, the Water Quality Management Plan, the nonpoint source, toxics 
and lakes_pro9rams, and the nondegradation rule. Program Development 
s~aff would like to present this information to the MPCA Office of 
P.-annrng and Re•new (OPR), the MPCA's Environmental Assessment writers in 
tne Mun1c1pal Wastewater Treatment section of Division of water Quality 
~nd the &:ivironmental Planners at the MDNR Office of Plar.ning. If you·' 
NOUld be interested in such a session, please inform us. You may also 
know of others who would benefit from such a presentation. 

Sincerely, 

t /~//fJ:L·-'kr-
c~~-T~ ~erson 
Director 
Office of Planning and Review 

CTA:m.fl 

cc: Lou ~lynn, MPCA, Division of Water quality 
Carri Lohse-Hanson, MPCA, Division of Water Quality 
Wayne Gorski, EPA Chicago 
Tom Braidech, EPA Denver 

RESPONSES: 

llH. Comment acknowledged by the DNR. According to inquiries made to the 
MPCA, the scope of MPCA available water quality monitoring data includes: 

1) 

2) 

3) 

The first source of data is a water quality study conducted at Fertile in 
1980 when the city had a collection system that discharged directly to the 
river. The study compiled water quality and flow data to predict effluent 
limits that would apply to a future wastewater treatment facility. {The 
city is presently building a pond system, which will have predetermined 
discharges.) 

The water chemistry data collected for this study is stored in the second 
data source, STORET (EPA's STOrage and RETrieval water quality data 
base). STORET contains temperature, flow, turbidity, DO, BOD, pH, 
total suspended solids, organic nitrogen, NH3 + NH4, N02+ N03, total 
phosphorus, ortho phosphorus and chlorophyll-a data for four stations 
upstream and downstream from Fertile. 

The third source of data is a 1980 stream assessment survey. The purpose 
of the survey was to determine a MPCA proper use classification for the 
Sand Hill River near Fertile. The MPCA's conclusion of the survey was 
that the Sand Hill had been properly classified by the MPCA (for water 
quality purposes) as a 2B, 3B, 4A, 4B, 5 and 6 stream. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

~s. Charlotte Cohn 

REGWN S ,+ 
230 SOL'TH OtAR.WJRNtS7r. 
CHICAGO,'ILLI~~ 

<·. DNR-PLANNING 
\1,."'-1. .. ,,,. .. 

.~innesota Department of Nat:.1ral Resources 
Q~f~ce of Planning 
500 Lafayette Road 
St. Paul, Minnesota 55155-4010 

[)ear 'is. Con1: 

REPLY TO THE A TTEl<TlON OF· 

5ME-14 

~n Jccordance with our ~esoons1b'lities under the ~at 4 onal ~nvironmental 
Policy Act "NEPA) and Section 309 of the Clean Air Act (CAA), the U.S. 
Environmentai Protection Agency (USEPA), Region V, has revi.:wed the Draft 
Environmental Impact Statement (DEIS· for the Sand Hil 1 Watershed District 
Pr:ject No. 4, the Winger Dam. Aithough the project is not sponsored by 
a redera1 agency, a Federal µermit must be ootained from the U.S. Army 
Corps of Engineers for placement of fill in wetlands under Section 404 of 
the Clean Water Act. Because USEPA has the responsibility to c011111ent on 
that permit, we are taking the opportunity to provide advisory cCJ111T1ents 
on the proposed project during the DEIS review process, rather than 
waiting until the permit application stage. We will submit more detailed 
comments at the time the Section 404 permit application is provided for 
our review. 

Description of Proposed Project 

The Sand Hill River Watershed District has proposed to construct a Class I 
(high hazard) dam on the Sand Hill River in southeastern Polk County, 
Minnesota, approximately one mile south of the town of Winger. The project 
is intended to provide flood damage reduction for downstream areas, to 
provide a recreational lake, and to facilitate the upgrading of tne 
crossing of the Sand Hill River for State Trunk Highway 59 (T.H. 59). The 
preferred alternative (Alternative No. 1) is the construction Of a 35-foot
high, earth-fill dam. The dam would create a 6.8-mile-long reservoir 
with a 1,217-acre permanent or recreational pool that-would be 20 feet 
deep at the dam. The temporary flood pool for floodwater storage would 
have a surface area of 1,613 acres and would be apprCJ<imately 26 feet 
deep at the dam. The dam would provide a total of 6,881 acre-feet of 
gate-controlled floodwater storage and 1,548 acre-feet of ungated, temporary 
floodwater storage. A 1,420-foot-long depressed section of T.H. 59 would 
serve as the emergency spillway. 

Four other alternatives were considered: three design modifications to 
the proposed project (Alternatives No. 2, No. 3, and No. 4), and the 
no-build alternative (Alternative No. 5). All alternatives except Alter
native No. 5 would provide approximately 6,800 acre-feet of gated floodwater 
storage, and would have similar flood control benefits. The volume of 
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flood storage was mandated by the flood reduction goals for the Red 
qiver of the North, and is a required condition for ~inan(ial assistance 
for the project fro~ the Lower Red River Management Board, 

Alter'1atives_l tnro11gh 3 involve the constructi0n of a 35-f"oot-high earthen 
iam at-T .R. )9 on • e )a'1d Hill River. Alternative No. L would have a 
per""llanent recreatic ::iool; ~lternat~1e 2 wouH not. Alternative No. 3 would 
have a pool, but it .~uld be significantly :-educed in dept., and area, and 
would be appraximate11 6 feet deep at: tne 1am. Alternative No. 4 invalves 
:h~ construction of two,multiourpose earth-fill dams, a 35-foot-high dam at 

.H. 59,and a ~5-foot-h1qh dam at Polk Sounty State Aid Highway (CSAH; ~o. 1, 
~long with a highway crossing at each st~ucture. rhe permanent pool •or the 
a~qer jam would ~ava a ;urf1ce area 1f 113 ac-es, am• imum jeptn at the 

~am of 1 •eet, ~nd a 1olume of 21)3 acre-feet. ~~e Je~-J~ent oool •or the 
~ma 11 ::;- 1am would ~aJe a ;ur~ace area of 124 ac-es, a~~ 1murn 1eo~~ ~t ~~e 
1arn jf 'i "::;et:, 3nrJ '.l 101 Jme of 21)J acr:::-•':'.e1:. 

Evaluation of the ?roposed ProJect 

The principa~ design difference between the four alternatives is the size of 
the dam, and the major difference in environmental impacts between the 
alternatives is related to tne balance between the amount of water impounded 
and that released to the downstream areas for water quality maintenance. 
Based on our review of the information provided in the DEIS, we believe that 
the construction of the proposed project would result in serious impacts on 
the water quality of the Sand Hill River and on portions of the Red River 
of the North, an interstate water body. 

The present fishery is characterized as having few large fish species and 
poor species diversity (page 3-10), due to habitat reduction sedimentation 
and 1 ow dissolved (J)(ygen 1 evel s. Drop structures ; n a chann~l i zed stretch ' 
of the river constitute in-stream barriers that prevent fish migration from 
the Red River of the North. The proposed project does not appear to offer 
any potential to correct existing water quality problems. The aerators 
proposed to be installed would not result in any significant improvement 
in water quality unless they were operated continuously. Such continuous 
operation would be required to support a fish population of recreational 
importance. This conclusion is supported by the statement on page 3-13 
that the "Physical and chemical characteristics of the proposed reservoir 
are most closely related to a bullhead type of lake.• As indicated 
in the DEIS, the high phosphorus levels, shallow depths, and low. flows of 
the Sand Hill River likely would lead to winter fishkills. 

Under Minnesota law, a high-hazard dam must be justified on the basis of 
quantifiable benefits. The only benefits to the environment f~om the 
construction of the proposed dam discussed in the DEIS are recreational 
in nature. Given the currently poor fishery situation at present, and 
the adverse impacts that would result from the construction of the dam 
it is unlikely that the proposed project would result in the developme~t 
of a fish population of recreational importance. Therefore, the benefits 
to this type of recreation, if any, would be minimal. 

RESPONSES: 

3.1.12 U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA) 

12A. The requirement for 6,800 acre-feet of gated floodwater storage associated with 
all of the proposed project construction alternatives was determined by mutual 
agreement between the Lower Red River Water Management Board 
(LRRWMB) and the Sand Hill River Watershed District. This storage 
requirement is based on estimated economic and benefit considerations of the 
impact of the proposed project on the Red River of the North. The LRRWMB 
has conditioned its proposed project funding contribution of approximately 
$962,000 on a proposed project in the T.H.59 and Sand Hill River vicinity 
providing for 6,800 acre-feet of gated flood storage. In addition, the 6,800 acre
feet storage requirement represents the remaining available storage between the 
minimum proposed reservoir elevation required to maintain permanent pool 
depth and the maximum reservoir water elevation controlled by area 
topography. 
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12B. According to the Sand Hill River Watershed District, the effects of water release 
from the proposed project on dissolved oxygen, temperature, aquatic weed 
growth, and algae blooms on the Sand Hill River and the Red River of the North 
can only be addressed in a limited qualitative manner at this time. 

The Watershed District anticipates that downstream dissolved oxygen levels 
would be increased from water releases immediately below the proposed dam. 
The increased dissolved oxygen would result from a 25-foot vertical drop of the 
reservoir outflow through the principal spillway/ energy dissipation system and 
from the associated turbulence. The increased level of dissolved oxygen would 
gradually diminish in the downsueam direction due to natural process of 
deoxygenation. Reaeration and deoxygenation data would have to be developed 
to effectively model the reaeration/ deoxygenation process and the project 
proposers are not committed to such an effort. 

The project proposers do not anticipate aquatic weed growth or algae blooms in 
the downstream river regime to be of major significance. However, these 
phenomenon can be expected around the periphery of the proposed reservoir. 
The magnitude of adverse effects from these phenomenon are difficult to predict 
without further study and the project sponsors are not committed to such further 
analysis. The magnitude of effects is highly dependent on lake nutrient loading. 

The Draft EIS (Draft EIS section 3.6) includes an analysis of existing Sand Hill 
River water quality based on a limited water quality sampling program at five 
locations during five sampling periods. The sampling locations included two 
sites upstream of the proposed reservoir, one site within the proposed reservoir, 
one site at the proposed dam location, and one site downstream of the proposed 
dam. As a component of Section 401 permitting discussions with the Watershed 
District, the Minnesota Pollution Control Agency (MPCA) completed an 
assessment in April, 1988 of the water quality of the proposed reservoir under 
the Alternative No. 1 scenario. The purpose of the modeling was to use three 
levels of modeling to generate estimates of potential reservoir water quality. 
The entire MPCA report is included in the Final EIS as Appendix A. 

12C. A new section in the Final EIS presents summaries of the proposed reservoir 
characteristics and of the fisheries resource evaluations and projections as 
discussed throughout the Draft EIS. These evaluations demonstrate the limited 
fishery resource potential which can be anticipated to result from the project 
proposal of the Sand Hill River Watershed District Also in this Final EIS 
section, the DNR has provided fish survey information on Sand Hill Lake in 
Polk County to provide an additional evaluation of the type and extent of fishery 
resource that might be anticipated to result from the construction of proposed 
Alternative No. 1. This section reiterates the need for an aeration system as a 
component of proposed project development and addresses the problems and 
hazards associated with continuous aeration systems designed to prevent 
winter kill. 

Refer also to the response to Comment 4E in Final EIS section 3.1.4 which 
outlines the conclusions in the Draft EIS relative to reservoir characteristics, 
fisheries, fishery resource potential, and fish management techniques which 
could be implemented to manage the resource. That response emphasizes the 
need for an aeration system (as established in the Draft EIS) to maintain any 
form of a sport fishery. The responses to Comments 9D, 9E, and 9H further 

127 



address the need for an aeration system, the Sand Hill River Watershed 
District's incorporation of aeration system costs as a component of direct 
proposed project implementation costs, and the commitment of the Watershed 

·District to incorporate fish management practices (including aeration) to achieve 
their proposed reservoir objectives. The Watershed District has not identified 
specific plans for continuous reservoir aeration. The incorporation of aeration 
system costs as identified by the project proposers is discussed in Final EIS 
section 2.2 (updated cost projections for Alternative No. 1) and is shown in 
Table 2-1 in that section. Ref er also to the responses to Comments lOD and 
lOE in Final EIS section 3.1.10 for the discussion of similar issues. 

12D. Final EIS section 2.2 and Table 2-1 in that section provide the updated cost 
projections for Alternative No. 1 as submitted by the Sand Hill River Watershed 
District. Item B in Table 2-1 delineates a recreational enhancement item. 
According to information from the project sponsor, benefits related to recreation 
are a small part of total proposed project benefits. Refer to the response to 
Comment 4B in Final EIS section 3.1.4 which outlines the position of the 
Watershed District that no modifications to proposed recreational opportunities 
or land value benefits are warranted. 

Refer also to the response to Comment lOI in Final EIS section 3.1.10 for a 
discussion on the level to which benefits are evaluated by the DNR in 
connection with DNR permit applications for construction of new dams, and the 
responsibilities of a project applicant to provide an appropriate justification to 
the DNR. 
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12 HI 

-3-

USEPA Recommendations 

The cont~nt of.the Fina'. Env~ronmental Impact Statement (FEIS) should refl~ct 
the cons1derat1ons outlined in the following recooimendations: 

l. Alternative Nri. 1, the preferred alternative in the DEIS is not 
accept~ble from a~ environmental standpoint, and should be eliminated 
fr001 further consideration. 

2. Based upon the e< press:ct requirement in the DEIS for the provision 
of 6,800 acre-feet of rlood storage, we recommend that Alternative 
No. 2, a dry dam, receive detailed consideration in the FEIS. 

3. We ~~quest that an additional a1ternative, or combination of alter~ 
natives, be included in the FEIS: a dry dam $tructure with. a smaller 
capa~1ty, combined with downstream flood protection and floodproofing 
measures. 

4. Alternatives may exist elsewhere in the Red River of the ~orth 
Water~hed to provide for addition,1 flood storage that would 
allev1~te t~e need for a Class I high~hazard impoundment Qn the 
Sand Hill River. We recommend that preappl1cation discu~sions 
be conduct~ ~i~h our Aquatic Resource~ Unit staff, located in 
the ~ater D1v1sion, and with the U.S. Army Corps of Engineers 
to select the alternat.ives for \1etailed evaluation in the !'EIS 
that.w9u~d fulfill the requirements for a Seation 404 fill PE:rmit 
application. 

We apprecia~e having the opportunity to review the DEIS. We also would 
like to review t~e FEIS when that do~u"IE!nt is prepared. Although our 
commen~s are acjvi so~y only at this stage of the project, we anticip~te 
providing more det~1led c~nts during the permit review process. If 
you have any questions concerning our convnents, please contact me at 
31?/886-7500, or Ms. Kathleen Brennan of my staff at 31?/886-6873. 

Sincerely .yours, 

'lJ~~J1\ -
William D. Franz, Chie~ 
Environme~tal Review Branch 
Planning and Management Division 

RESPONSES: 

12E. Comments and concerns acknowledged by the DNR. Refyr to t!'le response to 
Conup.ent 4A in Final EIS section 3.1.4 which describes the purpose of an 
Environmental Impact Statement and the responsibilities of the DNR as thy 
preparer of the Final EIS. As noted in that section, the agency responsible for 
EIS preparation does not select a preferred alternative durin~ the Draft or Final 
EIS process. Comments related to the merits of the project proposed by the 
Sand Hill River Watershed District are, with the publication of the Final EIS, 
provided to va.rious decision makers for their consideration in resulatory 
decisions under their control. 

12F. The Draft ElS included consideration of Alternative No. 2, a dry d~,m. The 
discussion of alternatives in the Draft EIS was consi&tent with the parameters of 
such discussion outlined in the Scoping I)ecision document which determined 
th(( scope of the EIS. Further, many of the impact analyses evaluated the impact 
of all the alternatives. Refer to the response to Comment 9B in Fin~l EIS 
section 3.1.9 which addresses the issue that the extent of a discussion il} an EIS is 
to be succinct and commensurate with the importance of the impact, 

A dry dam, functioning solely for flood damage reduction purposes generally 
results in adverse impacts to fish and wildlife resources, and inhibits the use of 
the resource to provide for wetland management and fish and wildUf e habitp.t 
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and management..,,A dry dam similar to.that proposed by the.San~ Hill ~iver 
Watershed District lacks a permanent pool and would result m adverse impacts 
to wetland fish, and wild~ife resources. As. noted in the Draft EIS, Alternative 
No. 2 would require both wetland and upland habitat species mitigation to offset 
average annual habitat net losses. The only other alternative which requires 
both wetland and upland mitigation is Alternative No. 1. . · 

From solely a dam safety perspective, a dry dam is preferable since without a 
permanent pool, less operation and maintenance are required, and seepag~ and 
hydraulic loading would be reduced during times when the pool is empty. 

12G. The DNR Scoping Decision document, sent to all parties on the Minnespta. 
EnvironmentaLQuality Board distribution list outlined the alternatives. tO be 
addressed in the EIS. The DNR ~id not receive any comments on the icontent of 
the Scoping Decision. · · 

The Draft EIS (Draft EIS section 1.11.9) discusses flood plain management 
aspects associated wit,h the proposal of the Sand Hill River Watershed District 
and notes the requirements of the Minnesota Flood Plain Management program, 
DNR rules applicable to flood plain areas, and flood plain zoning as a 
component of the DNR permitting authority. Minnesota state statutes 
applicable to the DNR's regulatory authority provide that structural methods of 
flood control must occur along with traditional nonstructural measures such as 
flood protection and flood proofing. Therefore, these issues will be addressed as 
part of any DNR permit for dam construction for flood control. 

12H. See the response to Comment 12F in this section which explains the parameters 
of alternatives evaluated in the EIS as specified by the Scoping Decision 

. document. Refer also to the response to Comment 9F in Final EIS section 3.1.9 
which emphasizes that while alternatives may exist elsewhere in tbe .Red. River 
of the North watershed to alleviate the need for a Class I dam at this proposed 
location, the EIS scope is designed to examine the impacts of a concrete project 

1;·- ''. •• prnpqsal on,.its own merits. 
Ii. . '" ' 

~ ·~ - ' . '• 

l ~ • 

. ~ ' 
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3.2 STATEMENT PUBLIC MEETING 
DEPARTMENT OF NATURAL RESOURCES 

This section of the Final EIS includes the statements presented or questions asked at 
the July 21, 1987 public informational meeting on the Draft EIS, and the response of 
the Department of Natural Resources to those comments. The statements or questions 
are organized according to general topic areas along with a statement outlining the 
nature of the concern raised and the response of the DNR (the Responsible 
Governmental Unit) to the particular comment. 

3.2.1 Proposed project funding 

CONCERN: A question was raised concerning the status of funding commitments from 
the Minnesota Department of Transportation (MNDOT) for MNDOT's proposed 
project financial contribution of $1,020,000.· 

RESPONSE: Final EIS section 2.2 and Table 2-1 in that section reflect a $1,020,000 
contribution from the Minnesota Department of Transportation.for proposed project 
financing. In the summer of 1987, MNDOT announced the deferral of a variety of 
proposed projects from its 1988-89 construction program. The bridge and roadway 
work associated with Sand Hill River Watershed District Project No. 4 was among the 
deferred projects. At the Draft EIS public meeting, a repre_sentative of MNDOT 
indicated that the proposed project could be considered again for the 1990-91 
construction program. MNDOT also emphasized that action during the 1988 legislative 
session could restore highway funding for the project proposal in 1989. The MNDOT 
representative also indicated that proposed project development could continue during 
the interim. 

At the present time, MNDOT's share of the Sand Hill River Watershed District's 
proposed project has been rescheduled for the 1990-91 construction program with a 
proposed October 1989 letting date. This revised date is contingent upon the 
appropriate federal, state, and local project approvals and authorizations. 

3.2.2 Groundwater wells within proposed flood pools 

CONCERN: Blanchard Krogstad requested information about the status and 
ultimate disposition of a man-made flowing well in Sletten Township within the 
proposed flood pool. The comment also concerned whether the location of this well 
was shown the Final EIS. 

RESPONSE: Krogstad's comments address the same issues as in his written 
comments to the DNR which are reprinted as Comments 2 (Final EIS section 3.1.2) 
and 3A (Final EIS section 3.1.3). At the Draft EIS public meeting, the Department 
agreed to assure that the location of this flowing well was included in the Final EIS on 
the maps of wells and septic systems within the prosed impoundment, and agreed that 
requirements associated with the abandonment of wells would be identified in the Final 
EIS. 

Refer to Final EIS section 2.3 on groundwater site locations and flow patterns and to 
the responses to Comments 2 and 3A in the above listed sections for the discussion of 
the revised Final EIS information on the location of groundwater wells to reflect the 
location particular well in Sletten Township. Final EIS Figure 2-5 in Final EIS 
section 2.3 now specifically shows the location of this well. 
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In addition, the responses to Comments 2 and 3A address the requirements of the 
Minnesota Department of Health relative to the capping or abandonment of wells 
within areas subject to flooding. These responses also discuss the commitment of the 
Sand Hill River Watershed District to comply with applicable regulatory requirements. 

3.2.3 Projected fisheries resource in proposed reservoir (under Alternative No. 1) 

CONCERN: Mr. Blanchard Krogstad also raised issues concerning the type of fishery 
resource that might be anticipated to occur if Alternative No. 1 were constructed. 
Comments were also made (from Mr. Krogstad and others) about the need for and 
success of aeration systems. 

RESPONSE: The DNR, at the public meeting reiterated the information in the Draft 
EIS (Draft EIS section 3.3) concerning the results of the fisheries investigation 
undertaken by the DNR, the DNR's projections of the type of fishery that might occur 
with the proposed reservoir, the various fish management techniques that could be 
implemented to provide a particular fishery resource (including the finding in the Draft 
EIS of the need for an aeration system), and the requirements for a public access if fish 
management techniques were to be implemented by the DNR. 

The Final EIS has been revised with a new section which summarizes the information 
from the Draft EIS on the description of the proposed reservior and of the fishery 
resource potential (Final EIS section 2.1.1 ). This new section clarifies the information 
in the Draft EIS concerning the fishery resource and recreational resource that might 
be anticipated to occur from the project proposal of the Sand Hill River Watershed 
District. Information on Sand Hill Lake in Polk County is also included to provide an 
additional evaluation of the type and extent of fishery resource that might be 
anticipated to result from the construction of proposed Alternative No. 1, because as 
noted by the DNR at the Draft EIS public meeting, a reservoir as proposed by the Sand 
Hill River Watershed District is likely to display a fishery resource similar to that of 
Sand Hill Lake. For example, the potential for winterkill, evaporation rates, and 
minimum flow of the proposed reservoir was indicated to be similar to the winterkill, 
evaporation and minimum flow characteristics of Sand Hill Lake. 

In addition, Final EIS section 2.2 and Table 2-1 in that section show an updated cost 
estimate for Alternative No. 1 as provided by the Sand Hill River Watershed District. 
As noted in that section, the project proposers are committed to the need for an 
aeration system as shown by the inclusion of aeration system costs within right-of-way 
costs. 

Refer also to the responses (and to the Final EIS text noted in those sections) to 
Comments 4E in Final EIS section 3.1.4 (summary of Draft EIS evaluation on fishery 
resource potential and the need for an aeration system); Comments 9B, 9D, 9E, 9H, 9I, 
and 91 in Final EIS section 3.1.9 (discussion of limited fishery resource potential 
associated with Alternative No. 1, need for aeration system as a fish management 
technique, and the commitment of the project sponsors to incorporating reasonable and 
practical fish management practices including aeration); and Comment lOE in Final 
EIS section 3.1.10 (discussion of summary of Draft EIS information concerning the 
evaluation and analysis of the existing and projected fishery resource, and the 
comparison between Sand Hill Lake and the proposed reservoir). 
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3.2.4 Financing and co-sponsoring of aeration system costs 

CONCERN: A question was raised concerning the financing and sponsoring of aeration 
systems by local individuals or a watershed district. 

RESPONSE: As noted in the Draft EIS, generally all the costs associated with an 
aeration system (permit fees, equipment, insurance, electricity, operation and 
maintenance are the responsibility of the permittee who is normally a sportsman group, 
unit of government, or project sponsor. 

One method of co-sponsoring the costs of aeration systems is the CORE (Cooperative 
Opportunities for Resource Enhancement) program. Under this program a local unit 
of government or a private group is responsible for the operation and maintenance of 
an aeration system. Generally, the State funds the purchase or purchases the 
equipment itself while the permittee covers the operating and maintenance expenses 
including the permit, insurance ($500,000 minimum combined single limit general 
liability coverage policy), other liability costs, electricity, signs~ and public notices. The 
state generally retains the ownership responsibilities of the units. CORE funds can only 
be used for pump and baffle aeration systems. 

The DNR would require assurance of maintenance of a certain pool level to be assured 
the system could be maintained. 

-
The DNR also indicated (at the Draft EIS public meeting) that it is important to look at 
the options for the aeration system and things that can be done during the initial design 
to reduce the front end costs at future times assuming that aeration systems are going to 
be installed. A substantial amount of state dollars are already committed to this 
proposed project. The DNR position is that if the proposed project is going to require 
aeration up front, then it should be designed as an up front aspect of the proposed 
project. 

Refer also to the responses to Comments 9B, 9D, 9E, and 9H in Final EIS section 3.1.9 
and to the text noted in those sections which discuss the commitment of the Sand Hill 
River Watershed District to incorporate fish management practices (including aeration) 
to achieve various objectives for the proposed reservoir. 

Final EIS section 2.2 and Table 2-1 in that section provide an updated project cost 
estimate for Alternative No. 1 as submitted by the project proposers. The project 
proposers are committed to the need for aeration systems as shown by the inclusion of 
aeration system costs within right-of-way costs. However, the project proposers have 
not increased the actual $900,000 amount for right-of-way from previous estimates 
submitted to the Department in 1986 when the determination of the need for an 
aeration system as a component of direct proposed project implementation had not 
been established. 

3.5.5 Recreational costs. benefits and economic evaluation 

CONCERN: Mr. Paul Stolen raised a number of issues concerning the Draft EIS 
economic impact section (Draft EIS section 3.9), the inclusion of recreational costs and 
benefits (including an aeration system), and the sensitivity associated with the use of a 
particular interest rate in any economic evaluation. 
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RESPONSE: The issues identified by Mr. Stolen at tne public meeting are the same as 
those outlined in his written comments to the DNR during the public review period. 
Mr. Stolen's letter and the DNR's responses to those issues are provided in Final EIS 
section 3.1.9. Refer to the response to Comment 9D in that section which indicates that 
aeration system costs were not included in the economic evaluation and review included 
in the Draft EIS. An aeration system was not a component of the project proposal 
information provided to the DNR since the need for an aeration system was not 
established until the Draft EIS was issued. In addition, at the Draft EIS public meeting, 
the project engineer noted that an aeration system was not a component of the initial 
project proposal because an objective of the Sand Hill River Watershed District was to 
concentrate on "flood control benefits and the lake situation would be more or less left 
up to the locals." Final EIS section 2.2 (and Table 2-1 in that section) which include the 
Watershed District's updated cost projections for alternative No. 1, as well as the 
response to Comment 9D in Final EIS section 3.1.9 discuss the commitment of the 
Watershed District to including and aeration system and other practical fish 
management techniques as a part of proposed project implementation. 

The response to Comment 9F (Final EIS section 3.1.9) explains the selection of the 
interest rates used in the economic evaluation in the Draft EIS (Draft EIS section 3.9). 
At the Draft EIS public meeting, the project engineers outlined the reasons for use of a 
5 7 /8% interest rate in the economic analysis completed by the Sand Hill River 
Watershed District. According to the project engineer, the 5 7 /8% interest rate used is 
a interest rate which is used by the Lower Red River Watershed Management Board 
(LRRWMB) to evaluate flood control projects in the Red River Valley. The 
LRRWMB based their contribution to flood control projects based on a prior study 
which utilized the 5 7 /8% interest rate and converted that rate to a $245 per acre-foot 
perceived value of flood control storage. The 5 7 /8% interest rate was used because it 
is usedlocally throughout the Red River Valley for water development projects. 

Refer also to Final EIS section 2.10 which addresses recreational opportunities and 
impacts in the vicinity of the Winger area and outlines design information and 
parameters for the construction of a public access. The response to Comment lOA in 
the Final EIS section 3.1.10 also discusses the components and limitations of this 
recreational impact section. In addition, the response to Comment 101 (Final EIS 
section 3.1.10) also provides information on the economic methodology used in the 
Draft EIS. 

3.1.6 Similar existing dam and reservoir projects in Minnesota 

CONCERN: A question was raised concerning whether there were other existing dams 
(Class I, high hazard) in Minnesota similar to the proposed project and whether those 
existing dams contained a fishery resource similar to the type of resource projected 
under an Alternative No. 1 scenario. 

RESPONSE: At the Draft EIS public meeting, the DNR indicated that there are not 
existing dams and reservoirs of a similar area and length that are artificial basins. 
However, one example of the fishery for an artificial basin is Byllesby Lake at the 
Byllesby dam on the Cannon River is southeastern Minnesota. Byllesby Lake is a fairly 
large lake and supports a significant rough fish population. Lake Byllesby is stocked 
annually with catfish and smallmouth bass. It doesn't have an aeration system because 
the lake is too large for such a system. The DNR also indicated that the proposed 
reservoir is going to be much more eutrophic than Lake Byllesby. 
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-tO FINAL ENVIRONMENTAL IMPACT STATEMENT PROJECT 
COORDINATION 

-tl LIST OF FINAL ENVIRONMENTAL IMPACT STATEMENT PROJECT 
COORDINATION CORRESPONDENCE 

This chapter of the Final Environmental Impact Statement includes copies of particular 
project coordination correspondence to provide readers and reviewers of this document 
with additional relevant information ccncerning the project proposed by the Sand Hill 
River Watershed District. The majority of this section involves project coordination 
during the period between the Draft EIS public comment period and Final EIS 
preparation. The list of coordination elements is as follows: 

DNR correspondence to project engineers on need to address October 1986 
shoreline erosion issues (DNR request to project prop9sers 
on need for summary analysis of reservoir shoreline erosion 
potential including slope, parent soil material, colonizing 
vegetation. wind generated waves, and turbidity in the 
water column to be included in the Sand Hill River 
Watershed District Final Engineer's Report). 

Sand Hill River Watershed District response outlining the October 1986 
time shoreline erosion issues will be addressed (summary 
analysis of reservoir shoreline erosion potential and long-
term implications to be addressed as a component of Sand 
Hill River Watershed District Final Engineer's report). 

DNR correspondence to Sand Hill River Watershed District October 1987 
requesting draft responses to public comments submitted 
on Draft EIS (DNR request to project proposers for draft 
responses to the majority of the public comments submitted 
during public review period, including the type and extent 
of the responses, to facilitate preparation of the Final EIS 
and to adequately respond to the issues raised in the 
comment letters by providing the DNR with the position,.of 
the project sponsor concerning Draft EIS comments). 

Sand Hill River Watershed District draft responses to public January 1988 
comments submitted on Draft EIS (Sand Hill River 
Watershed District prepared draft responses, including 
additional data and technical information, to public 
comments submitted during public review period outlining 
the position of the project sponsors to the issues raised on 
the Draft EIS; many of the responses have been 
incorporated into the Final EIS text, and where 
appropriate, the specific position of the project proposer 
and/or of the DNR is indicated). 
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Minnesota Pollution Control Agency correspondence to DNR April 1988 
on Sand Hill River Watershed District draft responses 
(comments of the MPCA based on review of the Sand Hill 
River Watershed District draft responses to the Draft EIS 
public comments and request for additional data and 
analysis in areas of water quality, flood control benefits, 
recreation benefits, mitigation, and economic impacts to be 
addressed as components of the EIS and permit review 
processes). 

Minnesota Pollution Control Agency correspondence to Sand April 1988 
Hill River Watershed District on Watershed District draft 
responses to public comments and on data needed in 
connection with permitting requirements (comments of the 
MPCA based on review of the adequacy of the Sand Hill , 
River Watershed District draft responses to the Draft EIS 
public comments and request for additional data and 
analysis as components of the EIS and the MPCA permit 
requirements and processes in areas of impoundment and 
watershed characteristics, downstream effects, water quality 
management, and the operational plan for the proposed 
reservoir, dam and downstream). 

White Earth Reservation Tribal Council correspondence to April 1988 
DNR requesting information on proposed project (request 
for name and address of project sponsor, and for a copy of 
the Draft EIS). 

Consultant proposal submitted to Sand Hill River Watershed May 1988 
District for additional water quality studies and analysis 
(private consultant proposal submitted to Sand Hill River 
Watershed District for additional studies to be initiated for 
the project proposers in areas of water quality and 
alternative dam proposals, recreational benefits, habitat 
compensation, erosion and sediment control and water 
quality modeling to respond to MPCA request for 
additional data, information and analysis). 

DNR response to White Earth Reservation Tribal Council June 1988 
providing information on project proposal (response 
identified project proposers and provided names of 
individuals to contact for further informated, outlined 
general purpose of project proposal and status of 
environmental review process, and transmitted copy of 
Draft EIS to Tribal Council). 

DNR response to Minnesota Pollution Control Agency June 1988 
correspondence on Sand Hill River Watershed District 
draft responses (response of DNR to request of MPCA for 
additional data and analysis to be included in the Final EIS 
outlining issues to be addressed in Final EIS, issues most 
appropriately addressed as components of permit review 
processes, and time schedules for public and agency 
comments and for preparation of the Final EIS). 
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Consultant correspondence to Sand Hill River Watershed August 1988 
District on status of additional water quality studies and 
analysis (correspondence outlining preparation status of 
additional consultant studies initiated for the Sand Hill 
River Watershed District to respond to concerns raised by 
the MPCA). 

Consultant report entitled "The Winger Dam Project" October 1988 
prepared for the Sand Hill River Watershed District 
(report prepared to respond to correspondence outlining 
additional EIS and permit requirement concerns raised by 
the MCP A and includes additional data, analysis, and 
evaluation in areas of hydrologic aspects of proposed 
project, reservoir water quality, downstream water quality, 
reservoir operational aspects, watershed erosion and 
sediment control, and habitat compensation; only the 
Executive Summary portion of the report is provided in 
Final EIS section 4.2). 

Minnesota Pollution Control Agency correspondence to Sand December 1988 
Hill River Watershed District comprising MPCA review of 
October 1988 consultant report prepared for the Sand Hill 
River Watershed District (comments of the MPCA address 
sufficiency of data and information for MPCA section 401 
water quality certification requirements, reservoir and 
downstream water quality issues, sufficiency of water 
quality data, information and modeling, operating plans for 
the reservoir and dam associated with MPCA permitting 
requirements, and other requirements associated with 
MPCA regulatory requirements). 

4.2 PROJECT COORDINATION CORRESPONDENCE 
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STATE OF 

~~(§~©Lr£ 
DEPARTMENT OF NATURAL RESOURCES 

BOX 25, 500 LAFAYETTE ROAD • ST. PAUL, MINNESOTA • 55146 

OHR INFORMATION 
(612) 296-6157 

Larry Woodbury 
Houston Engineering, Inc. 
2505 N. University Drive 
Fargo, ND 58105 

Dear Larry: 

October 1, 1986 

As we discussed at the September 25th meeting here in St. Paul, the 
Division of Fish and Wildlife has serious concerns rega;rding shoreline erosion 
at the proposed reservoir site on the Sand Hill River. Unless slope, parent 
soil material and colonizing vegetation are suitable, wind generated waves 
could destroy shoreline habitat and negatively impact water quality. Turbid
ity in the water column could prevent the establi~hment of desirable submerged 
aquatic plants and the associated fish populations that reservoir conditions 
generally favor. 

In am enclosing an abstract from a study conducted for the Corps of 
Engineers on shoreline erosion processes. The study was conducted by John R. 
Reid, University of North Dakota on Orwell Reservoir (Ottertail River). While 
not totally analogous there are some parallels between the two projects. It 
is our opinion that Mr. Reid or someone within your organization with the same 
expertise review the site and available information in regard to erosion. A 
summary analysis of the reservoir shoreline erosion potential should then be 
incorporated into the final engineering report. We would also appreciate any 
preliminary information that might come up before the final report. 

At our last meeting, Roland Gullekson (watershed district) mentioned 
several 10' drop structures in the Sand Hill River somewhere downstream from 
Bear Park. We would appreciate receiving some information that describes the 
nature and location of these structures as well as any information on other 
instream barriers between Winger and Climax. I need and would appreciate this 
information as soon as possible so we can comply with our schedule of provid
ing a preliminary EIS fisheries write-up. 

AN EQUAL OPPORTUNITY EMPLOYER 



.1.... _ ry Woodbury 
October 1, 1986 
Page 2 

Thank you for your cooperation. 

JWE:blt 
Enclosure 
cc: Char lot te Cohn 1_, 

Earl Huber · 
Joe Geis 
Tom Keefe 
Roland Gullekson 

Sincerely, 

~g__~ 
Jack,~om 
River Survey Project Supervisor 
Ecological Services Section 
Division of Fish and Wildlife 
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HOUSTON ENGINEERING, INC. 
2505 N UNIVERSITY DRIVE P 0 BOX 5054 F.;RGO. NORTH DAKOTA 58105 

October 14, 1986 

Mr. Jack Enblom 
River Survey Project Supervisor 
Ecological Services Section 
Division of Fish and Wildlife 
Minnesota Department of Natural Resources 
Box 25 
500 Lafayette Road 
St. Paul, MN 55146 

PHONE. (701) 237-5065 

Re: Sand Hill River Watershed District Project No. 4 
Winqer Dam 

Dear Jack: 

With reference to your letter of October 1, 1986, we are 
enclosing herewith a set of dr3wings relating to the channel 
improvement project installed by the Corps of Engineers in 
the late 1950's and early 1960's. These are as-built 
drawings extracted from the Corps of Engineers Operation and 
Maintenance Manual. They show details of drop structure 
locations and dimensions. 

Thank you for the information relative to the shoreline ero
sion at Orwell Lake. We will address this issue in the 
final Enqineer's Report with respect to its potential and 
its lor.g-term implications. 

If you have any further questions, please call our off ice at 
any time. 

LHW:gz 
Encl. 

Sincerely, 

HOUST;-~NGINEERING, INC, 

/ // _;>;-~ /: /// 
,1'----·- .. A/ . --r,./J .. 

//· / ": - ,·~ .. ~ ,/ /. / ;..·/.~?.. c /.'; 

La~i~nce H. Woodbury, P;E. 
1_/ 

cc: Mr. Roland Gullekson, Fertile, MN 
Charlotte w. Cohn, DNR /.,/" 





STA TE Of 

~rn~©u~ 
DE RT E T F URAL RESOURCES 

BOX , 500 LAFAYETIE ROAD • ST. PAUL, MINNESOTA • 55155-40 __ _ 

ONR IN FORMATION 
(612) 296-6157 

Mr. Roland Gullekson, Chairman 
Sand Hill River Watershed District 
Route 2, Box 218 D 
Fertile, MN 56540 

Jear Roland and Larry: 

October 28, 1987 

Mr. Lawrence Woodbury 
Houston Engineering, Inc. 
2505 N. University Drive 
Fargo, N.D. 58105 

The comments submitted to the Department of Natural Resources on the Draft 
Environmental Impact Statement (EIS) for the proposed Sand Hill River Watershed 
District Project No. 4 have been evaluated. As we have previously discussed, 
the project sponsors and the project engineers will need to supply draft 
responses for ~any of the comments submitted. This letter-outlines the type and 
extent of responses which are necessary to adequately re£pond to the issues 
raised in the comment letters. For your assistance in reviewing the letters and 
the follo\'.ring items in this letter, each comment iS assigned a Comment Number. 
These numbers refer to the order in which the letter will appear in the Final 
Environmental Impact Statement (EIS) and are generally based on the order in 
which the letter was received. The comment letters and associated Corrrnent 
Numbers are as follows: 

Comment submitted by 

Mr. Michael P. Rardin, Polk County 
Highway Department 

Mr. Blanchard Krogstad 
Mr. Blanchard Krogstad 
Mr. Robert F. Welford, U.S. Fish 

and Wildlife Service 
Mr. Paul D. Burns, Minnesota Department 

of Agriculture 
Mr. Wesley Hodous 
ns. Cheryl Heide, Minnesota Department 

of Transportation 
Mr. John W. McWilliam 
t1r. Paul Stolen 
Mr. Wm. L. Goetz, U.S. Army Corps 

of Engineers 
Mr. Clifford T. Anderson, Minnesota 

Pollution Control Agency 
Mr. William D. Franz, U.S. Environmental 

Protection Agency 

Comment Number( s) 

1 

2 
3A to 3C 
4A to 4J 

5 

6 
7A to 7G 

t 

BA to 8B 
9A to 9K 
lOA to lOJ 

llA to llG 

12A to 121 

AN EQUAL OPPORTUNITY EMPLOYER 



Mr. R. Gullekson 
Mr. L. Woodbury 
Page 2 

In order to establish a time schedule for final EIS preparation, please submit 
these responses to the DNR by December 1, 1987. The Department will then review 
the sufficiency of the draft responses and inform you within two weeks of 
receiving your responses whether additional information is required or whether 
those responses are sufficient. At that time, we can meet to discuss a time 
schedule for Final EIS preparation. Please contact me if you wish to schedule a 
meeting to discuss the items identified in this letter. 

Sincerely,. w ~/ 
C~Cohn 
Office of Planning 

Att. 
c: Vonny Hagen 

Tom Balcom 
Ron Harnack 
Dan Thul 
Dave Johnson 



COf·lMENT 1 

PROPOSED SAND HILL RIVER WATERSHED DISTRICT PROJECT NO. 4 
FINAL ENVIRONMENTAL IMPACT STATEMENT PREPARATION 
IDENTIFICATION AND DISCUSSION OF COMMENT LETTERS 

AND DRAFT WATERSHED RESPONSE 

Polk County Highway Department points out that it has designed C.S.A.H. No. 
8 altering the road alignment to the west to <lVoid a proposed reservoir in 
Sections 16, 17, 20 and 21 of Sletten Township. Polk County's proposed 
realignment involves 6,088 feet 0f C.~.A.H. No. 8. However, as their 
letter specifies, the Draft EIS indicates that C.S.A.H. No. 8 is to be 
located at its present alignment. Since the project description and maps 
used in the Draft EIS were based on information submitted by th&.Watershed 
District, the District needs to respond to this comment and explain the 
reasons why this realignment, with a completed design since 1975 was not 
indicated in the information submitted to the DNR for inclusion in the 
Draft EIS. 

COMMENT 2 

Mr. Blanchard Krogstad raises the question of the flowing well. Figure 1-9 
(the second Figure 1-8 in the Draft EIS) identifies the location of flowing 
wells and domestic wells or septic systems within the proposed project area 
as known to the DNR. Minnesota Department of Health regulations require 
wells within an impoundment area to be capped and abandoned. The DNR 
testified at the Draft EIS public nceting that the Final EIS would state 
this requirement definitively. However, the Watershed District needs to 
provide a response which identifies \·1ho will be responsible for this 
capping and abandonment process. The extent of the response should 
identify whether the capping and abandonment is a part of the project to be 
completed by the proposer, or a responsibility of a particular local 
landowner. 

COMMENT 3A 

Mr. Blanchard Krogstad submitted a second comment letter which indicates 
the general location of the flowing well (the same well noted in Comment 
2) in Section 20 of Sletten Township. Figure 1-9 in the Draft EIS does not 
show a flowing well in this location. The Watershed District needs to 
display the exact location of this well on either a copy of the· Ownership 
Map and Site Layout or a copy of a topographic ~ap. The DNR will then be 
able to include in the Final EIS a corrected Figure 1-9 \1hich shows the 
location of this well. 

COMMENT 38 

The Draft EIS was specific in its projections for the type of reservoir, 
reservoir water quality and reservoir fishery that might be expected to 
occur. While the Final EIS will reiterate these points, no further 
response from the Watershed District is required for this comment. 
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COMMENT 3C 

The Watershed District needs to answer Mr. Krogstad's question regarding 
the potential, after a lC-year period, for the proposed reservoir to revert 
to a dry dam. 

COMMENT 4A 

In the Final EIS, the otrn vtil 1 reiterate the previously stated position 
that the Responsible Governmental Unit (RGU) does not select an alternative 
as a component of the Environmental Review Process. No further response 
from the Watershed District is necessary for this comment. 

COMMENT 48 

The U.S. Fish and ~ildlife Service (USFWS) raises a concern as to the 
ability of the incoming flow to sustain proposed recreational pool water 
elevations. The Draft EIS already states that the recreational reservoir 
design appears to be too optimistic for the size and inputs of the 
watershed. 

Th~ Waters~ed District and the project engineers need to respond to this 
co"mment by identifying inforMation to support a conclusion that the 
incoming flow based on the size and inputs of the watershed is sufficient 
to sustain proposed recreational pool water elevations. The second 
component of this response needs to document ~Jhether it is reasonable to 
assume that recreational opportunities (marginal fishing, boating, and 
swinming) and land value benefits associated with the project proposal of 
the Sand J~ill River Watershed District can be obtained based on the 
proposed permanent recreational pool elevations. 

Final 1~1, the Draft EIS identified a probl en with depletions in the 
reservoir based on the maintenance cf downstream conditions. The Hatershed 
District needs to identify whether based "On the findings and information in 
the Draft EIS, a change to augment reservoir and/or downstream conditions 
has occurred in the plans submitted to DNR (as outlined in the Project No. 
4 Prel ir.rinc:tt'j Eris~r,eers Report). 

COMMENT 4C 

This comment raises an issue si~ilar to that raised in the previous 
comment. The Watershed District's response to satisfy the items identified 
for Comment 4B does not necessitate a further response to this comment. 



COtiMENT 40 

The USFWS points out the cor.1nodity reduction program in the 1985 Farm Bill 
and suggests there could be an identificaticr cf lands within floodplain 
areas as set-aside lar~s. The Watershed District should provide a response 
to this comment ir.dicating whether it intends tr identify lands as 
set-aside lands, th£ acreaae involved, the extent to \'!rich the acreage is 
intended to be eitf1er retired or to allow hayin~/~r2.zin9, 1Jnd a map shouid 
be provided w~ich sbrws this acreage. 

COMMENT 4E 

The Draft EIS is thorough in its assessnent of the fishery potential of the 
proposed reservoir and no further response from the Watershed District is 
r~~uired for this comment. 

CCl·JlENT 4F 

The DNR prepared the Draft EIS on the assumption that federal monies were 
not intended to be used. The Watershed District needs to document whether 
this assumption remains vo.l id so that the mm can determine whether the 
Final EIS would need to further address compliance with Federal Executive 
Order 11990 for wetland protection. 

COl·lMEiHS 4G and 4H 

The USFWS in these comments addresse5 the importance of incorporating 
\ii1dl ife mitigation measures as d component of a constructed project. The 
~:&tershed District needs to identify th~ir commitment to the mitigation 
pl an uutl ined in the Draft EIS. The HEP Team can then begin working vlit.h 
the project proposers to identif~' mitis;at1on sites(s) and costs associated 
with various ~itigation scenarios. The Watershed District also needs to 
specify their acceptance of the cost of mitigation as a component of 
11pfror1t pruject costs. The Di strict in response to Comment 4H needs to 
ciocument their intention to accomplish mitigation ,concurrent \~ith project 
constructior, since n1itigation for impacts to protected waters and wetlands 
will be a part of the Division of Waters permitting process. 

COMMENTS 41 and 4J 

The USFWS provides its recommendations for selection among the various 
alternatives. The Final EIS response will be similar tu that identified 
for Co rn:ie n t 41-'1 . No resp on s e fr om the Watershed D i s t. r i c t i s re q u i red for 
these comments. For your inforr.iation, these comments provide important 
recommendations for all of the various decision-makers, which along with 
the Draft EIS and Final EIS present the information to be used in the 
relevant permitting processes. 
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COf l~lDJT 5 

The Minnesota Department of Agriculture recommends additional deta~l in the 
Final EIS on the issue of the economic impact to the agricultural economy 
caused by the loss of cropland. As the comment letter points out, the 
PnJ ~r.1inar.:; Engineer 1 s Report concludes the 1 oss of cropland on the 
2_0ricultural economy to ~1 e nc-r---sis,r;iticant. However, this conc1usion is 
reached without substantiation. lhe ~at~rshed District and project 
engineers need to respond to -ell-is comment by documenting hmv this 
conclusion was reached. Since the Draft EIS included estimates of cropland 
loss associated with each alternative, this information should be 
documented for all alternatives. You should work with Dan Thul on this 
response since he was responsible ~or the preparation of ,the majority of 
the Agricultural Inpdcts section of the Draft EIS. 

COMMENT 6 

f1r. Wesley Hodous outlines specific concerns with the project proposed by 
th e Sand H i 11 R i v er Watershed D i s tr i ct . C omm en ts s u ch as th i s w i 11 a pp ea r 
in the Firal EIS with a response to indicate that the comment has been 
noted by the DNR. For your ir1fornation, you should refer to the discussion 
on Connents 41 and 4J for recommendations on how general project comments 
can be used by various decision-r11dkers. No further response fror.i the 
il ate rs h e d D i s tr i ct i s re q u i red for th i s c o mm en t. 

COMMENT 7A 

The t1linnesot0 Departr.ient of Transportation (f1!JDOT) submitted comments 
regarding approaches to the emergency spillway specifically addressing the 
concern that the proposed sight distances a.re minimally acceptable. The 
corn:1ent recommends a 60 l•iPH non-striping sight distance. The Watershed 
District nE:eds to respond to this cor.1r,1ent identifying either a change in 
the desiy11 :or the proposed projec~ to ~ssure acceptable sight distanc€s, 
c r j t 1 s t if i c at i on for s e 1 ec t i on of the proposed c u r v e tr an s i t ion . 

r1irJDOT staff have previously a9reed to provide the text reconr.wnded in this 
comment . Mo further res po n s e from th e ~~ate r shed D i st r i ct i s re q u i red for 
this comment. 

cor 111rnT 7C 

The Watershed District needs to respond to this comment by providing 
specific information related to the plans for rerouting T.H. 59 traffic 
during construction. All road closures and detours need to be identified 
and the time frames for closures and the duration of the closures need to 
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b~ discussed. Detours, closures, and time frames particularly during the 
winter concern MNDOT. 

COMMENT 70 

MNDOT staff have previously a~reed to provide the text reconnen~ed in the 
comment. N c· further response from the Watershed District is required for 
this comment. 

COMf1ENT 7E 

The Watershed District needs to respond to this comment by providing 
specific information to address impacts to persons traveling T.H. 59 and 
impacts from the relocation of ccunty roads. These impacts involve social 
impacts, safety impacts, emergency vehicle travel, and information 
basically concerning how people, goods and services are moved during 
construction. · 

COMMENT 7F 

The Watershed District needs to respond to this comment by providing more 
specific information on the rercuting of T.H- 59 and the switching of 
traffic during times when the proposed T.H. 59 depressed section may be 
used during flooding conditions. 

COM11EtJT 7G 

The Draft EIS contains numerous references indicating maintenance 
responsibilities of the T.H. 59 rc·2dv1ay. titJDOT is concerned that while 
T.h. 59 normal wear and tear is its responsibility, deterioration of the 
roadway surface and reconstruction of the roadway due to the use of the 
T.H. 59 as a spillway is not normal wear and tear. The Watershed District 
needs to provide a response to this comment \thich clarifies responsibility 
for roadway deterioration and reconstruction based ,on the use of T .H. 59 
for the spillway. 

C0i'ir1DH BA 

Mr. John McWilliam outlines specific concerns with the project proposed by 
the Sand Hill River Watershed District. Co~ments such as this will appear 
in the Final EIS Hith a response to indicate that the comment has been 
noted by the DNR. No further response from the Watershed District is 
required for this comment. For your information, you should refer to the 
discussion on Comments 4I and 4J for recommendations on how general project 
comments can be used by various decision-makers. 
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COMMENT BB 

Mr. McWill iam al so raises a concern regarding the status of financial 
commitments. As you may recall, the Environmental Assessment Worksheet 
(EAW) included an identification of financial commitments as of Septe~ber 
1985 (see attacl1ed EAW attachment 5). This information was not included in 
the Draft EIS since it ~as net a specific component of the Scoping 
Decision. HcvJever, the status of financial conriitments is a requirement of 
the legislation authorizing funding for a proposed Winger Dam project. 
Therefore the Watershed District needs to respond to this comment by 
providing an update on the status of financial commitments associated with 
the proposed project. 

COMMENT 9J\ 

Mr. Paul Stolen raises a concern with the specific level of detail 
associated with the discussion of alternatives in the Draft EIS. The DNR 
will respond to this comment in the Final EIS, and no further response from 
the Watershed District is required for this comment. 

COMMENT 9B 

tlr. Stolen raises a number of concerns regarding the adequacy of the 
economic analysis presented in the Draft EIS. Based on the sufficiency of 
the responses sujmitted by the Watershed District to the items identified 
i 11 t 11 i s 1 et t er ( :jar tic u 1 a r 1 y the res po n s es for Comments 2A , 4 B , 4G , 4 H , 5 , 
7C, 7E, 7G, 8B, 9C, 90, 9G, 9H, lOB, lOC, lOE, lOG, lOH, lOJ, llA, llG, 
l 2 f3 , 120 , and Mi s c e 11 an e o us Co mm en ts ) , th e D t JR w i 11 res pond to th i s c omi:.ie n t 
and the Watershed District does not reed to provide a further response to 
this comment. 

COMMENTS 9C and 90 

fir. Stolen al so addresses the failure .of the Draft EIS to address the need 
for an aeration system particul~rly in view of the clear finding in the 
Draft EIS that an aeration system is needed to facilitate the development 
of any type of fishery resource, even a minimal sport fishing r~source. As 
DNR testified at the public meeting, prior to the issuance of the Draft 
EIS, the lack of an aeration system as a component of any of the 
alternatives was not erroneous. However since the Draft EIS establishes 
the need for an aeration system, the Watershed District needs to respond to 
these comments by specifying its intention to incorporate an effective 
aeration system into the design of the alternatives proposed by the 
District (Alternatives No. 1 to No. 5). This response should also include 
a provision which incorporates the cost of such systems as a component of 
upfront project costs. 
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The DNR will directly respond to those comments suggesting analysis of 
additional alternatives and inferring a specific meaning to the term 
recreational pool. No further response from the Watershed District is 
required for this part of the comments. 

COMfvlENT 9E 

Mr. Stolen raises a nu~ber of concerns regarding the adequacy of the 
economic analysis presented in the Draft EIS. Based on the sufficiency of 
the responses submitted by the Watershed District to the items identified 
in this letter (particularly the responses for Comments 2A, 48, 4G, 4H, 5, 
7C, 7E, 7G,.88, 9C, 90, 9G, 9H, 108, lOC, lOE, lOG, lOH, lOJ, llA, 11G, 
128, 120, and Miscellaneous Comments), the DNR will respond to this comment 
and the Watershed District does not need to provide a further response to 
this comment. 

COMMENT 9F 

Mr. Stolen raises a number of concerns regarding the adequacy of the 
economic analysis presented in the Draft EIS. Based on the sufficiency of 
the responses submitted by the Watershed District to the itens identified 
in this letter (particularly the responses for Comments 2A, 48, 4G, 4H, 5, 
7C, 7E, 7G,' BB, 9C, 90, 9G, 9H, 108, lOC, lOE, lOG, lOH, lOJ, llA, llG, 
128, 120, and Miscellaneous Comments), the DNB will respond to this comment 
and the Watershed District does not need to provide a further response to 
this comment. 

COfvlf1EtH 9G , 

The discussion accompanying CoMments 9C and 9D outlines much of the 
additional information required by the Watershed District regarding 
inclusion of an aeration systeQ into the design of the proposed project. 
The Draft EIS sufficiently addresses the clear need for an aeration systeLl. 
However, the project proposers need to submit updated cost information 
which documents the extent to which the costs of an aeration system have 
been incorporated into the design of the proposed project. 

CCJf•iHEtH 9H 

The Watershed District needs to respond to the concern expressed by Mr. 
Stolen regarding the potential for residential and recreational development 
associated with the project proposed by the Sand Hill River Watershed 
District. The Llost appropriate method to respond to this concern is to 
document the manner in which the 60% development projection was derived. 
In addition, the District should clarify the extent to which this 
projection remains valid.based on the finding of the Draft EIS for an 
extrenely 1 imited fishery resource. 
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COMMENT 91 

The Watershed District needs to respond to the questions posed by Mr. 
Stolen regarding precipitation estimates. This response should document 
the source of the precipitation figures used in the HEC-1 analysis, and 
indicate the precipitation in inches for each event noted in Draft EIS 
Table 1-2, Table 1-3, and Table 1-4. 

COMMENT 9J 

This comment is related to findings and statements sufficiently covered in 
the Draft ElS regarding the proposed operation plan for instream flow. The 
DNR will respond to these comments in the Final EIS, and .no further 
response from the Watershed District is required for this comment. 

COMMDJT 9K 

The Watershed District needs to respond to this comment by providing 
answers to the specific questions posed by Mr. Stolen regarding the 
physical appearance of the reservoir proposed by the District. 

COMMENT lOA 

The U.S. Army Corps of Engineers (USCE) raises a number of concerns 
regarding the adequacy of the economic analysis presented in the Draft EIS. 
Based on the sufficiency of the responses submitted by the Watershed 
District to the items identified in this letter (particularly the responses 
for Comments 2A, 48, 4G, 4H, 5, 7C, 7E, 7G, 88, 9C, 9D, 9G, 9H, 108, lOC, 
lOE, lOG, lOH, lOJ, llA, llG, 128, 120, and Miscellaneous Comments}, the 
Dt!R wil 1 respond to this comment and the Watershed District does not need 
to provide a further response to this comment. 

COMMENT 108 

The Watershed District needs to respond to this comment by quantifying the 
effect the planned spring and summer operation of the dam and reservoir 
proposed by the District would have on mainsten Red River of the North 
flood flows; specifically what effect will reservoir fluctuation have on 
mainste111 flood flows? This information then needs to be translated into 
the amount of land presently flooded at various flows and the amount of 
land that would be protected with the reduction in peak flows attributed to 
the Sand Hill River Watershed District's proposed project. This 
information should be submitted in tabular form alono with documentation 
which substantiates the information provided. v 
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COMMENT lOC 

The Watershed District needs to respond to this comment regarding flood 
benefits associated \1ith the project proposed by the Sand Hill River 
Watershed District. Data showing flood benefits attributable to the local 
area and to the Red River need to be provided which document the acreage 
presently bein!:j flc.,cded, or how many acres \vould be protected from flooding 
if the proposed project r_,. -+.:he l.'Jtershed District is not completed. The 
nost reJd"il.Y ur.aerstandable form of this d&t2, v1culd be presentation in 
tables. 

COMMENT 100 

The USCE raises a number of concerns regarding the adequacy of the economic 
analysis presented in\the Draft EIS. Based en the sufficiency of the 
responses submitted by the Watershed District to the iteQs identified in 
this letter (particularlj~the responses for Comments 2A, 48, 4G, 4H, 5, 7C, 
7E, 7G, 88, 9C, SC, SG, 9H, 108, lOC, IOE, lOG, lOH, lOJ, llA, llG, 128, 
12D, and Miscellaneous Conments0, the DNR will respond to this comment and 
the Watershed District does not need to provide a fur~her response to this 
comment. 

COf<MDJT lOE 

The USCE also raises a concern with the validity of the estimates regarding 
anticipated shoreland development in consideration of the projections in 
the Draft EIS related to the fishery resource and water quality. The 
Watershed D~strict r1 eeds to respond to this cor:iment by documenting the 
methods by which the 60% estimate was derived indicating the extent to 
which this esti~iate remains accurate, and by denonstrating the validity 
using data for a sinilar lake and fishery resource within the region. For 
example, the Area Fishery Manager at the public meeting indicated the 
prop o s ed res er v o i r c 0.11 be exp e c t e d to s up port a f i sher y s -; n n a r to Sand 
Hill L2ke 2rid therefore data from Sand Hill Lake could be used as part of 
the sanple data. 

based on the other responses provided, the DNR will clarify the discrepancy 
raised by the USCE regarding agricultural i~racts and no further response 
from the Waters h e d D 1 s ~- r i c t i s re q u i red for th i s c omme n t. 

COHf-lENT iOG 

The USCE also notes an inconsistency in the last paragraph on Draft EIS 
Page 3-50 which the Watershed District needs to clarify and document. 
According to the Draft EIS, while quantifiable amounts of protected lands 
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along the Red River is not available, the Watershed District's Economic 
Analysis (Sand Hill River Watershed.District Preliminary Engineers Report -
Economic Analysis) has quantified benefits to agricultural lands. 
Obviously if benefits have been quantified then it is erroneous to state 
that a quantifiable amount of protected lands is unavailable. This comment 
can be responded to by either quantifying the amount of protected lands 
which have been assigned benefits, or by not assigning benefits to 
agricultural lands, if infact those benefits cannot be ouantified. As the 
cor;iment indicates, if the quantifiable effects are dependent on other 
activities, then those activities also need to be described and discussed. 

COMMENT lOH 

The Watershed District needs to respond to this comment ~egarding the 
extent of, and the proposed plans to affect two farmsteads within the flood 
pool of the reservoir proposed by the project sponsors. The response 
should identify the acreage of the farmsteads and how these properties are 
proposed to be affected. The District's response also needs to include 
si~ilar information on the extent and nature of the impact to the 
farmsteads under each of the alternatives. 

COMMENT IOI 

The USCE raises a number of concerns regarding the adequacy of the economic 
analysis presented in the Draft EIS. Based on the sufficiency of the 
responses submitted by the Watershed District to the items identified in 
this letter {particularly the responses for Comments 2A, 48, 4G, 4H, 5, 7C, 
7E, 7G, 88, 9C, 90, 9G, 9H, lOB, lOC, lOE, lOG, lOH, lOJ, llA, llG, 128, 
120, and Miscellaneous Comr.1ents), the DNR will respond to this comment and 
the Watershed District does not need to provide a further response to this 
comment. 

COMMENT lOJ 

The issues raised by the USCE in this comment regarding the mitigation 
required to compensate for identified natural resource i8pacts and the 
relationship between downstream mitigation and reservoir plans can be 
responded to by a satisfactory response to Comments 4G and 4H (USFWS 
comment 1 etter). The ci i sc uss ion ·for those items pro vi des the necessary 
guidance. 

COMf.lENT llA 

The Minnesota Pollution Control Agency {MPCA) raises a concern with the 
detail and specificity of the construction plans and specifications. The 
Watershed District needs to respond to this comment by providing more 
detailed inforraation pn proposed construction plans including construction 
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deadlines and/or dates of completion or time periods in which construction 
tasks are to be completed. One possible way to respond to this comment 
could be to establish a beginning date based on a realistic assessment of 
completion of proposed project plans and specifications or on acquisition 
of required approvals, and then to establish the construction schedule 
based on that beginning date. 

COMMErJT 118 

The DNR in the Final EIS will reiterate the emphasis of the discussion on 
the operation plan and stress the intention of the operation plan to assure 
that if the inflow is less than 1.7 cfs, the inflow will have to be 
released. Further, the reservoir was not designed to function as 
augmentation of the natural flow situation. No further response from the 
Watershed District is required for this con@ent. 

COMMENT llC 

The MPCA notes the requirement of 401 Certification identified in both the 
Environmental Assessment Worksheet and the Draft EIS~ The DNR in the Final 
EIS will reiterate the information noting res-ponsibil ity of the project 
proposer to obtain any a.nd all perDits, licenses, approvals, certifi
cations, etc. No further response fror.i the H.atershed District is required 
to respond to this comri1ent. 

cor INENT 110 

The Watershed District needs to respond to this comment of the MPCA 
regarding the potential for fish kills and exceedance of water quality 
standards due to conditions when bottom water spills over the dam. The 
rtPCA suggests the Watershed District provide an estimate of hypolimnetic 
oxygen depletion rate and reaeration rate over the spillway to document the 
absence of fish kills or water quality violations. You should work with 
staff in the MPCA Water Quality Division to assure an understanding of the 
scope of the information required. The DNR can provide a contact person at 
the MPCA for this effort. 

CO~INENT llE 

The DNR will respond to this comment in the Final EIS by noting the 
relationship between this comment and findings in the Draft EIS. No 
further response from the Watershed District to respond to this comment is 
required. 
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COMMENT llF 

The MPCA raises a number of concerns regarding the adequacy of the economic 
analysis presented in the Draft EIS. Based on the sufficiency of the 
responses submitted by the Watershed District to the items identified in 
this letter (particularly the responses for Comments 2A, 48, 4G, 4H, 5, 7C, 
7E, 7G, 88, 9C, 90, 9G, 9H, lOB, lOC, lOE, lOG, lOH, !OJ, 11A, llG, 128, 
l 20, and Iii see 11 aneous Comments) , the D~JR Hi 11 res pond to this comment and 
the Watershed District does not need to provide a further response to this 
comment. 

COMMENT llG 

The Watershed District needs to respond to this comment regarding the 
existence of septic systems below the proposed 1200 foot contour and 
identify specific plans for addressing septic systems below this elevation. 
Assuming a response to the issues raised by Mr. Krogstad in Comments 2 and 
3A, the District won't need to respond to the issue raised in this comment 
regarding the need to cap the wells. However as identified in the 
discussion accompanying Comment 2, the response does need to identify the 
party responsible for the cost of capping and abandoning wells and septic 
systens, and the intention of the Watershed District to either reimburse 
landowners .or pay those costs directly. In addition, these costs should be 
added as up front project costs and shown in a manner which reflect that 
addition. 

COMMENT ll.:A 

This comment of the Environmental Protection Agency {EPA), regarding the 
selection of alternatives, will be responded to in a manner similar to that 
discussed for Comment 4A. 

COMMENT 128 

The EPA also raises the issue of the 6,800 acre-feet of storage requirement 
associated with all of the alternatives. This requirement was also 
mentioned at the public meeting. The exact nature of the requirement and 
the reason for this storage amount as ~ condition of partial financial 
assistance needs to be explained and clarified. This explanation should 
include the source of the requirement and whose requirement it is. If this 
explanation can be documented by another prepared report, that 
documentation should be indicated. 

COMMDJT 12C 

The Watershed District needs to respond to this comment regarding the 
potential for serious impacts on the water quality of both the Sand Hill 
River and the Red River of the North by providing documentation to indicate 
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the nat~re of downstream water quality attributable to the project proposed 
by the District. Water quality sampling data, if available, could provide 
the greatest assistance. 

COMMENT 120 

This comment regarding an aeration system can be responded to as indicated 
in the discussion accompanying Comments 9C, 90, and 9G. Hov1ever, to 
adequately respond to this comment, the Watershed District needs to 
identify the extent of the aeration system to be incorporated into a 
proposed project design, particularly noting whether operation is proposed 
on a periodic or continuous basis. 

COMMENT 12E 

The U.S. EPA raises a number of concerns regarding the adequacy of the 
economic analysis presented in the Draft EIS. Based on the sufficiency of 
the responses submitted by the Watershed District to the items identified 
in this letter (particularly the responses for Comments 2A, 48, 4G, 4H, 5, 
7C, 7E, 7G, BB, 9C, 90, 9G, 9H, 108, lOC, lOE, lOG, lOH, lOJ, 11A, llG, 
128, 120, and Miscellaneous Comments), the DNR will respond to this comment 
and the Watershed District does not need to provide a further response to 
this comment. 

co~~ENTS 12F TO 121 

These comments by the EPA reflect serious questions regarding alternatives 
and the discussion of alternatives. The DNR will respond to these comments 
in the Final EIS based on provisions in the Rules governing Environmental 
Impact Statements and the burdens associated with the complexity of the 
analysis suggested by the recommendations. No further response from the 
Watershed District is required for these comments. 

MISCELLANEOUS COMMENTS 

A number of additional concerns have been identified based on concerns 
raised either at the public informational meeting or indirectly related to 
comment letters submitted to the DNR. These concerns are discussed as 
follows according to general issue areas: 

Project costs 

Appendix L in the Sand Hill River Watershed District Preliminary Engineer's 
Report contains the Watershed District 0 s detailed estimate of costs. Based 
upon a review of this information, it appears this is the same data as 
provided in the February 21, 1985 Preliminary Data and Cost Estimate. For 
example, the Trunk Highway No. 59 costs identified total $859,590 while the 
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HOUSTON ENGINEERING, INC. 
UNIVERSITY DRIVE • 

Charlotte W. Cohn 
Off ice of Planning 

P 0. BOX 5054 FARGO, NORTH DAKOTA 58105 

Januarv 6, 1988 

Department of Natural Resources 
500 Lafayette Road 
St. Paul, MN 55155 

Re: Proposed Sand Hill River Watershed District Project 
No. 4 - Draft Responses to Draft Environmental 
Impact Statement Comments 

.-:;r - ~,, :"~ ~. ·i . :I 

Dear cfi'ariot te: 

The Sand Hill River Watershed District (SHRWD) Board has ,· .: ,· :' .. + . . . t 

prepared· and approved the·. attached referenced draft respon-
ses to·· the Draft Enviro'hmental Impact Statement Comments, 
and is fbrwarding six 6opi~s for your review and inclusion 
in the'."F-1nal Environmental Impact Statement document. 

Please contact the SHRWD Board if you have any questions or 
reou:tre additional information·.· 

FHP·:'gz 
Encl. 

Sincerely, 

HOUSTON ENGINEERING, INC. 

;/~4.d~-
1 , 

Frank H. Peloubet 



Sand Hill River Watershed District 
Box 535 

Charlotte W. Cohn 
Off ice of Planninq 

Fertile, MN 56540 

January 5, 1988 

Department of Natural Resources 
500 Lafayette Road 
St. Paul, MN 55155 

Re: Proposed Sand Hill River Watershed District Project 
No. 4, Draft Responses to Draft Environmental Impact 
Statement Comments 

The Sand Hill Watershed District Board has prepared the 
following responses to the Draft EIS referenced cornrn~nts. 
Each comment, as it was presented and numb~red in yo~r 
letter dated October 28, 1987, is restated preceding the 
comment response. 

COMMENT 1: Submitted by Mr. Michael P. Rardin, Polk Co4nty 
Highway Department. 

Polk County Highway Department points out that it h?$ 
designed C.S.A.H. No. 8 altering the road alignment to 
the west to avoid a proposed reservoir in Sections 16, 
17, 20 and 21 of Sletten Township. Polk County's pro
posed realignment involves 6,088 feet of c.s.A.H. No. 8. 
However, as their letter specifies, the Draft EIS indi
cates that C.S.A.H. No. 8 is to be located at its pre
sent alignment. Since the project description and maps 
used in the Draft EIS were based on information·s~b
mitted by the Watershed Di$trict, the District needs to 
respond to this comment and explain the reasons why this 
realignment, with a completed design since 1975, was not 
indicated in the information submitted to the DNR for 
inclusion in the Draft EIS. 
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Response: 

Houston Engineerinq was aware since October, 1985 that 
Polk County S.A.H. No. 8 was being designed for reloca
tion (see Attachment 1). Until receipt of a copy of the 
Polk County Hiqhway Department letter to you dated July 
9, 1987, we were unaware of the exact location for 
C.S.A.H. No. 8 realignment (see Attachment 2). Houston 
Engineering will update current project plan sheets, 
road relocation descriptions, and cost estimates to 
reflect the completed Polk C.S.A.H. No. 8 relocation 
design. 

COMMENT 2: Submitted by Mr. Blanchard Krogstad. 

Mr. Blanchard Krogstad raises the question of the 
flowing well. Figure 1-9 (the second Figure 1-8 in the 
Draft EIS) identifies the location of flowing wells and 
dom~stic wells or septic systems within the proposed 
project area as known to the DNR. Minnesota Department 
of He~lth regulations require wel~s witfiin an impound
ment area to be capped and abandoned. The DNR testified 
at the Draft EIS public meeting tpat the Final EIS would 
state this requirement definitively. However, the 
Watershed District needs to provide a response which 
identifies who will be responsible for this capping and 
abahdonment process. The extent of the response should 
identify whether the capping and abandonment is a part 
of the project to be completed by the proposer, or a 
responsibility of a particular local landowner. 

Response: 

The Sand Hill River Watershed District will be respon
sible for insuring that abandoned flowing wells are 
capped or otherwise addressed in a maqner consistent 
with Minnesota Health Department or other pertinent 
State regulations. 

COMMENT 3A: Submitted by Mr. Blanchard Krogstad. 

Mr. Blanchard Krogstad submitted a second comment letter 
which indicates the general location of the flowing well 
(the same well noted in Comment 2) in Section 20 of 
Sletten Township. Figure 1-9 in the Draft EIS does not 
show a flowing well in this location. The Watershed 
District needs to display the exact location of this 
well on either a copy of the Ownership Map and Site 
Layout or a copy of a topographic map. The DNR will 
then be able to include in the Final EIS a corrected 
Figure 1-9 which shows the location of this well. 
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Response: 

Figure 1-9 in the Draft EIS was prepared by DNR. 
Neither the Watershed District nor Houston Engineering 
are aware of how the flowinq well location was arrived 
at. The correct location of the flowing well is in 
Section 20 of Sletten Township. This location is 
depicted on the map enclosed as Attachment 3. 

COMMENT 3C: Submitted by Mr. Blanchard Krogstad. 

The Watershed District needs to answer Mr. Krogstad's 
question reqarding the potential, after a 10-year 
period, for the proposed reservoir to revert to a dry 
dam. 

Response: 

A primary purpose of the proposed project is to maintain 
a permanent pool suitable for recreational and aesthetic 
purposes. It is recognized that the upper reaches of 
the reservoir will be more characteristic of wetland 
type habitat. However, it is the Watershed Board's 
intent that the lower and deeper portion of the reser
voir be maintained in an open water or lake type 
environment. In the deeper portions of the reservoir, 
it will be difficult for emergent or submerged vegeta
tion to establish itself. Along the periphery of the 
reservoir, it may be necessary to periodically harvest 
or remove veqetation which becomes established. County 
Shoreland Management Ordinances should aid in the 
control of human encroachment along the shoreline, which 
in turn will control sediment and nutrient input to the 
reservoir. Algae blooms can Oflly survive with a suf
ficient input of such nutrients. 

COMMENT 4B: Submitted by Mr. Robert F. Welford, U.S. Fish 
and Wildlife Service. 

The U.S. Fish and Wildlife Service (USFWS) raises a con
cern as to the ability of the incoming flow to sustain 
proposed recreational pool water elevations. The Draft 
EIS already states that the recreational reservoir 
design appears to be too optimistic for the size and 
inputs of the watershed. 

The Watershed District and the project engineers need to 
respond to this comment by identifying information to 
support a conclusion that the incoming flow based on the 
size and inputs of the watershed is sufficient to 
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sustain proposed recreational pool water elevations. 
The second component of this response needs to document 
whether it is reasonable to assume that recreational 
opportunities (marginal fishing, boating, and swimming) 
and land value benefits associated with the project pro
posal of the Sand Hill River Watershed District can be 
obtained based on the proposed permanent recreational 
pool elevations. 

Finally, the Draft EIS identified a problem with deple
tions in the reservoir based on the maintenance of 
downstream conditions. The Watershed District needs to 
identify whether based on the findings and information 
in the Draft EIS, a change to augment reservoir and/or 
downstream conditions has occurred in the plans sub
mitted to DNR (as outlined in the Project No. 4 
Preliminary Engineers Report). 

Response: 

As part of the Preliminary Enginaer's Report, hydrologi
cal analysis of available stream flow data, drainage 
basin characteristics and climatilogical data (ref. 
pages 17-19) was performed. The-evaluation found ade
quate hydrologic conditions to sustain the permanent 
reservoir pool level and maintain required downstream 
flow conditions. Unusual or short term fluctuations in 
hydrolooic conditions may temporarily affect this 
situation. Reservoir operational procedures is the best 
option for addressing these infrequent occurrences. 

Since it is anticipated that the area's hydrologic con
ditions are capable of maintaining the design permanent 
pool level, no modifications to proposed recreational 
opportunities or land value benefits are warranted at 
this time. 

No change has occurred in the plans submitted to the DNR 
at this time to alter previous findings of reservoir 
level and downstream conditions. Area hydrology· and dam 
operational procedures are believed to be adequate to 
maintain reservoir levels and downstream conditions 
based on available information and under normal con
ditions. 

COMMENT 4D: Submitted by Mr. Robert F. Welfard, U.S. Fish 
and Wildlife Service. 

The USFWS points out the commodity reduction program in 
the 1985 Farm Bill and suggests there could be an iden
tification of lands within floodplain areas as set-aside 
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lands. The Watershed District should provide a response 
to this comment indicating whether it intends to iden
tify lands as set-aside lands, the acreage involved, the 
extent to which the acreage is intended to be either 
retired or to allow haying/grazing, and a map should be 
provided which shows this acreage. 

Response: 

Th~ Sand Hill River Watershed District does not have 
jurisdiction with respect to set-aside lands or retiring 
any land outside of the designated project area. The 
District will encourage and promote good land use 
practices. 

COMMENT 4F: Submitted by Mr. Robert F. Welfard, U.S. Fish 
and Wildlife Service. 

The DNR prepared the Draft EIS on the assumption that 
federal monies were not intended to be used. The 
Watershed District needs to document whether this 
assumption remains valid so that the DNR can determine 
whether. the Final EIS would need to further address 
compliance with Federal Executive Order 11990 for 
wetland protection. 

Response: 

No Federal monies are involved in this project, 
therefore, Federal Executive Order No. 11990 does not 
apply. 

COMMENTS 4G and 4H: Submitted by Mr. Robert F. Welfard, 
U.S. Fish and Wildlife Service. 

The USFWS in these comments addresses the importance of 
incorporating wildlife mitigation measures as a com
ponent of a constructed project. The Watershed District 
needs to identify their commitment to the mitigation 
plan outlined in the Draft EIS. The HEP Team can then 
begin working with the project proposers to identify 
mitigation site(s) and costs associated with various 
mitigation scenarios. The Watershed District also needs 
to specify their acceptance of the cost of mitigation as 
a component of upfront project costs. The District in 
response to Comment 4H needs to document their intention 
to accomplish mitigation concurrent with project 
construction, since mitigation for impacts to protected 
waters and wetlands will b~ a part of the Division of 
Waters permitting process. 
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Response: 

The Sand Hill River Watershed District is committed to 
working with the HEP team and the Department of Natural 
Resources in developing a satisfactory mitigation plan 
as part of the permitting process. The Sand Hill River 
Watershed District also understands that a satisfactory 
mitigation plan has to be. in place in order for a DNR 
permit to be issued. Therefore, the mitigation require
ment will be a part of the DNR Division of Waters per
mitting process. 

COMMENT 5: Submitted by Mr. Paul D. Burns, Minnesota 
Department of Agriculture: 

The Minnesota Department of Agriculture recommends addi
tional detail in the Final EIS on the issue of the eco
nomic impact to the agricultural economy caused by the 
loss of cropland. As the comment letter points out, the 
Preliminary Engineer's Report co11_cludes- the loss of 
cropland on the agricultural economy to be non
significant. However, this conclusion is reached 
without substantiation. The Watershed District and pro
ject engineers need to respond to this comment by docu
menting how this conclusion was reached. Since the 
Draft EIS included estimates of cropland loss associated 
with each alternative, this information should be docu
mented for all alternatives. You should work with Dan 
Thul on this response since he was responsible for the 
preparation of the majority of the Agricultural Impacts 
section of the Draft EIS. 

Response: 

A summary of agricultural cropland lost by creation of 
the reservoir is provided below for e~ch proposed pro~ 
ject alternative as presented in the Draft E.I.S. Report 
pages 3-50 through 3-52. 

SUMMARY OF AGRICULTURAL CROPLAND ~FFECTED BY PROJECT 

Project 
Alternative 

No. 1 
No. 2 
No. 3 
No. 4 
No. 5 

Lost Cropland 
Due to Reservoir 

(acres) 
-248 
-49 
-48 
-24 
-0-

Average Annual 
Regional 

Economic Loss 
$ 3, 7 20 
$ 735 
$ 720 
$ 360 

-0-

i I 
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A large percentage of the cropland affected by creation 
of the reservoir is presently subject to periodic 
flooding. Current costs for planting and harvesting a 
crop on this land is about $75 per acre per year. Gross 
revenues from these crops are reported to average about 
$90 per acre per year. Therefore, the net profit from 
the agricultural utilization of these croplands is $15 
per acre per year. This net profit represents the 
annual impact on the regional economy. Therefore, the 
average annual regional economic loss due to cropland 
inundated by the reservoir is equal to the net prof it 
per acre multiplied by the number of acres of lost 
cropland. As can be seen from the above table, the 
average annual regional economic loss for each alter
native is relatively small when compared to normal 
levels of economy for the area. The economic loss due 
to the proj~ct is simply the elimination of net agri
cultural productivity. Because of current periodic 
flooding, the affected lands are already marginal in 
production, thus accounting for the relatively low net 
profit of $15 per acre per year. In contrast, it is 
noted ·that approximately 907 acres of downstream 
cropland are made more productive due to the project 
(reference Preliminary Engineer's Report, Economic 
Analysis, dated October 16, 1986). The increased pro
ductivity of these downstream farmlands will more than 
counteract the economic loss of cropland occupied by the 
flood control reservoir. For these reasons, the impact 
on the local agricultural economy from the construction 
of the proposed project is not considered to be 
significant. 

COMMENT 7A: Submitted by Ms. Cheryl Heide, Minnesota 
Department of Transportation. 

The Minnesota Department of Transportation (MNDOT) sub
mitted comments regarding approaches to the emergency 
spillway specifically addressing the concern that the 
proposed sight distances are .minimally acceptable. The 
comment recommends a 60 MPH non-striping sight di"stance. 
The Watershed District needs to respond to this comment 
identifying either a change in the design for the pro
posed project to assure acceptable sight distances, or 
justification for selection of the proposed curve 
transition. 

Response: 

Following final design of the dam structure, that will 
fix the location of the emergency spillway, the tran
sition from the dam surface roadway to the roadway nortn 
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and south of the dam will be accomplished with vertical 
curve alignments that satisfy MnDOT "60 MPH non-striping 
sight distance" criteria. Trunk Highway 59 alignments 
shown in the preliminary.design data are conceptual to 
identify the proposed emergency spillway location. 
Actual alignments can not be designed until the exact 
location of the emerqency overflow spillway is known. 

COMMENT 7C: Submitted by Ms. Cheryl Heide, Minnesota 
Department of Transportaiton. 

The Watershed District needs to respond to this comment 
by providing specific information related to the plans 
for rerouting T~H. 59 traffic during construction. All 
road closures and detours need to be· identified and the 
time frames for closures and the duration of the clo
sures need to be discussed. Detours, closures, and time 
frames particularly during the winter concern MNDOT. 

Response: 

-
Rerouting of T.H. 59 traffic will follow procedures 
established by the MnDOT for their bridge replacement at 
this same site. While the duration of rerouting could 
be substantially longer due to the longer construction 
time, the procedures and traffic flow route will be the 
same. Given favorable weather conditions, it is a goal 
of the Sand Hill River Watershed District to complete 
the major part of the construction in one construction 
season. The local traffic rerouting plan, schedule and 
route map are given in Attachment 4. Inter- and intra
state traffic can be rerouted east and west from 
Mahnomen for northbound traffic and east and west from 
Erskine for southbound traffic. This information will 
be part of the required cooperative agreement with MnDOT 
on this project and a requirement in the construction 
specifications document. 

COMMENT 7E: Submitted by Ms. Cheryl Heide, Minnesota 
Department of Transportation. 

The Watershed District needs to respond to this comment 
by providing specific information to address impacts to 
persons traveling T.H. 59 and impacts from the reloca
tion of county roads. These impacts involve social 
impacts, safety impacts, emergency vehicle travel, and 
information basically concerning how people, goods and 
services are moved during construction. 



Department of Natural Resources 
January 5, 1988 
Paqe 9 

Response: 

Impacts on the area population referenced in this com
ment due to this project are expected to be similar to 
those that would have been experienced during MnDOT's 
replacement of the T.H. 59 bridge crossing of the Sand 
Hill Riv~r. Construction of the embankment darn and 
associated road relocations would occur over a longer 
time period, therefore, the impacts would be of a longer 
duration. Construction scheduling may permit road relo
cations to occur either prior to closing of T.H. 59 or 
after completion of the darn structure and reopening of 
T.H. 59. Installation and maintenance of detour route 
signs and traffic devices will be a requirement in the 
constr~ction specifications document. Only minor 
impacts are anticipated resulting from slightly longer 
travel times that will result from following detour 
routes. Maintenance of safe detour routes suitable for 
emergency and commercial vehicle travel will be incor
porated into the cooperative agreement with the MnDOT. 

Road relocations and abandonments will be handled by the 
Polk County Highway Department. Therefore, traffic flow 
control on County roads will also be coordinated under 
their authority. Construction scheduling for the darn 
and road relocations ~ill be coordinated between the 
Sand Hill River Watershed Board and Polk County to mini
mize or prevent simultaneous road closures. 

COMMENT 7F: Submitted by Ms. Cheryl Heide, Minnesota 
Department of Transportation. 

The Watershed District needs to respond to this comment 
by providinq more specific information on the rerouting 
of T.H. 59 and the switching of traffic during times 
when the proposed T.H. 59 depressed section may be used 
during flooding conditions. 

Response: 

As currently proposed, use of depressed Trunk Highway 
No. 59 road section as an overflow spillway could occur 
only if the 100-year, 10-day event is exceeded. It 
·should be noted that this frequency of overtopping is 
more stringent than normal MnDOT hydraulic criteria 
calls for. For a highway with an average daily traffic 
comparable to that of Trunk Highway 59, normal hydraulic 
criteria calls for the design of bridges and culverts of 
sufficient capacity to pass the 50-year frequency flood. 
In addition, on protected watercourses, a check is made 
of the 100-year flood with the objective that a stage 
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increase will not exceed 0.5 feet. As with all 
hydraulic structures, a risk based design assumes that 
there will be some large flood which will exceed and 
overflow the structure. Therefore, it is the District's 
position that the proposed darn will experience less fre
quent overtopping than a standard bridge design at the 
same location. In fact, flooding conditions that would 
result in overtopping of the proposed dam would most 
likely cause similar or more severe problems at all 
downstream Sand Hill River crossings. A flood of this 
magnitude would most likely affect other state highways 
in the general area of the proposed project. Any plan 
for rerouting of traffic would be dependent on flooding 
conditions at other locations throughout the region. It 
is assumed that rerouting of traffic.would have to be 
coordinated through MnDOT as part of their emergency 
response operations. Of course, such a response by 
rerouting traffic would depend upon the_ nature of the 
specific flood event. 

COMMENT 7G: Submitted by Ms. Cheryl_Heide, Minnesota 
Department of Transportation. 

The Draft EIS contains numerous references indicating 
maintenance responsibilities of the T.H. 59 roadway. 
MNDOT is concerned that while T.H. 59 normal wear and 
tear is its responsibility, deterioration of the roadway 
surf ace and reconstruction of the roadway due to the use 
of the T.H. 59 as a spillway is not normal wear and 
tear. The Watershed District needs to provide a 
response to this comment which clarifies responsibility 
for roadway deterioration and reconstruction based on 
the use of T.H. 59 for the spillway. 

Response: 

Assuming that the proposed project becomes a reality, a 
maintenance and repair agreement will have to be exe
cuted between the Sand Hill River Watershed District and 
the Minnesota Department of Transportation. It i~ anti
cipated that such an agreement would provide for costs 
associated with normal maintenance and repair of the 
roadway due to normal wear and tear, with such costs 
beinq assumed by the Minnesota Department of 
Transportation. The Watershed District would assume any 
costs incurred for repair of the roadway, embankment, or 
structural components due to the occurrence of a flood 
or normal reservoir regulation and operation. This 
includes damage due to overtopping of the roadway by a 
flood of large magnitude. 
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COMMENT BB: Submitted by Mr. John W. McWilliam~ 
repr~entative, Taxpayers Protest Group. 

Mr. McWilliam also raises a concern regarding the status 
of financial commitments. As you may recall, the 
Environmental Assessment Worksheet (EAW) included an 
identification of financial commitments as of September 
1985 (see attached EAW attachment 5). This information 
was not included in the Draft EIS since it was not a 
specific component of the Scoping Decision. However, 
the status of financial commitments is a requirement of 
the legislation authorizing funding for a proposed 
Winger Dam project. Therefore, the Watershed District 
needs to respond to this comment by providing an update 
on 'the status of financial commitments associated with 
the proposed project. 

Response: 

Financial commitments associated with the proposed pro
ject remain the same as previously reported. 

COMMENTS 9C and 9D: Submitted by Mr. Paul Stolen. 

Mr. Stolen also addresses the failure of the Draft EIS 
to address the need for an aeration system particularly 
in view of the clear finding in the Draft EIS that an 
aeration system is needed to facilitate the development 
of 'any type of fishery resource, even a minimal sport 
fishin~ resource. As DNR testified at the public 
meeting, prior to the issuance of the Draft EIS, the 
lack of an aeration system as a component of any of the 
alternatives was not erroneous. However, since the 
Draft EIS establishes the need for an aeration system, 
the Watershed District needs to respond to these com
ments by specifying its intention to incorporate an 
effective aeration system into the design of the alter
natives proposed by the District (Alternatives No. 1 to 
No. 5). This response should also include a provision 
which incorporates the cost of such systems as a 'com
ponent of upfront project costs. 

Response: 

It is an objective of the Sand Hill River Watershed 
District to provide a warm-water fishery in the proposed 
lake. The District will work with the Department of 
Natural Resources during the permit process and, as 
appropriate, incorporate reasonable and practical fish 
management practices, including aeration, to achieve 
this objective. 
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COMMENT 9G: Submitted by Mr. Paul Stolen. 

The discussion accompanying Comments 9C and 9D outlines 
much of the additional information required by the 
Watershed District regarding inclusion of an aeration 
system into the design of the proposed project. The 
Draft EIS sufficiently addresses the clear need for an 
aeration system .. However, the project proposers need to 
submit updated cost information which documents the 
extent to which the costs of an aeration system have 
been incorporated into the design of the proposed 
project. 

Response: 

The costs o~ the final fish management plan are depen
dent on the specific practices implemented. These spe
cific practices and their associated c9sts will be 
determined later, during the permitting process. 

COMMENT 9H: Submitted by Mr. Paul S~olen. 

The Watershed District needs to respond to the concern 
expressed by Mr. Stolen regardinq the potential for 
residential and recreational development associated with 
the project proposed by the Sand Hill River Watershed 
District. The most appropriate method to respond to 
this concern is to document the manner in which the 60% 
development projection was derived. In addition, the 
District should clarify the extent to which this projec
t ion remains valid based on the finding of the Draft EIS 
for an extremely limited fishery resource. 

Response: 

The proposed reservoir is expected to be suitable for 
seve~al recreational activities such as water skiing, 
boating, fishing, waterfowl hunting and nature 
observation. When considering the 1 total length of 
shoreline, only about 60% is suitable for these types of 
activities or can be developed. Deducting shoreline in 
close proximity to the darn structure, sites unsuitable 
for development and marginal recreational areas, only 
about 60% could be reasonably assumed suitable for 
development. The entire reservoir shoreline length was 
calculated for the permanent pool elevation. Lengths of 
shoreline in close proximity to the darn structure, with 
steep slopes, shallow offshore water depths, difficult 
access or other hinderances to suitable development were 
measured and deducted from the total. The remaining 
suitable shoreline is about 60% of the total. 
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COMMENT 9I: Submitted by Mr. Paul Stolen. 

The Watershed District needs to respond to the questions 
posed by Mr. Stolen regarding precipitation estimates. 
This response should document the source of the precipi~ 
tation figures used in the HEC-1 analysis, and indicate 
the precipitation in inches for each event noted in 
Draft EIS Table 1-2, Table 1-3, and Table 1-4. 

Response: 

The source of precipitation data in question was the 
u .s. Weather Service Technical Paper Nos. 40, and 49 and 
Hydrometeorlogical Report No. 48. The requested data is 
given below: 

Peak Change 
Reservoir in 

Precipi- Design Design Water Water 
tat ion Inf low Outflow Elevations Level 

Flood Event (inches) (cfs) (cfs) (M.S.L.) (ft. ) 

2 Yr. , 24 Hr. 2.27 269 114 1190.9 0119 
5 Yr. , 24 Hr. 3.00 487 274 1191.6 1. 6 
10 Yr. , 24 Hr. 3.49 735 394 1192.0 2.0 
25 Yr. , 24 Hr. 3.77 1004 554 1192.5 2.5 
50 Yr. , 24 Hr. 4.19 1241 700 1193.0 3.0 
100 Yr. , 24 Hr. 4.82 1656 954 1193.7 3.7 
2 Yr. , 10 Day 4. 00 239 136 1191. 0 1. 0 
5 Yr. , 10 Day 5.15 465 320 1191. 7 1. 7 
10 Yr. , 10 Day 6.20 783 519 1192.4 2.4 
25 Yr. , 10 Day 7.20 1194 798 1193.0 3.0 
50 Yr. , 10 Day 8.00 1510 1014 1193.8 3.8 
100 Yr. , 10 Day 8.88 1873 ·1261 1194.4 4.4 

COMMENT 9K: Submitted by Mr. Paul Stolen. 

The Watershed District needs to respond to this comment 
by providing answers to the specific questions posed by 
Mre Stolen regardinq the physical appearance of the 
reservoir proposed by the District. 

Response: 

The reservoir will function to reduce downstream impacts 
of flood events, as well as heavy rain storms, by stabi
lizing runoff inflows. This will result in a relatively 
short term "bounce" in the reservoir water levels as 
shown in the response to comment 9I. The degree of 
"bounce" will depend on the magnitude of the runoff 
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event. Shoreline lot owners may elect to have docks and 
it is anticipated that they would be affected relatively 
infrequently by fluctuating water levels. Docks 
installed with two feet of freeboard are expected to be 
safe from submergence for all precipitation events of 
10-year, 24-hour or less. 

The reservoir will extend approximately 6.8 miles to the 
northeast from T.H. 59 and will be nearly one-half mile 
wide at its widest point. Normal reservoir depth will 
be 20 feet at the dam and gradually decreasing to the 
northeast. Once the reservoir is filled, the water 
table will stabilize at a higher elevation along the 
shoreline. The relatively infrequent fluctuations in 
water levels are not expected to cause significant 
migration of the shoreline landward. The reservoir will 
have a gently sloping shoreline that gradually becomes 
more level towards the northeast. Cla~ type soils 
predominate in the areas of reservoir shoreline with 
prevailing weather conditions and land management prac
tices influencing shoreline conditions. 

COMMENT lOB: Submitted by Mr. Wm. L. Goetz, U.S. Army Corps 
of Engineers. 

The Watershed District needs to respond to this comment 
by quantifying the effect the planned spring and summer 
operation of the dam and reservoir proposed by the 
District would have on mainstem Red River of the North 
flood flows; specifically what effect will reservoir 
fluctuation have on mainstem flood flows? This infor
mation then needs to be translated into the amount of 
land presently flooded at various flows and the amount 
of land that would be protected with the reduction in 
peak flows attributed to the Sand Hill River Watershed 
District's proposed project. This information should be 
submitted in tabular form along with documentation which 
substantiates the information provided. 

I 

Response: 

Information for the Red River mainstem relative to the 
land area inundated at various flood flows is not 
readily available. The impact of the proposed project 
on Red River flood flows is highly variable. The 
effects depend on hydrological, climatological, land 
use, and other conditions, as well as the peak "8-day 
window" Red River flood flows at downstream USGS gage 
stations. Generally, removal of the 6800 acre-feet 
through reservoir storage will attenuate downstream Sand 
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Hill River flood flows. This reduction in flow contri
butions to the Red River at Climax, MN, would then lower 
Red River flood flows downstream. 

Analyses by Mr. Daniel Thul, DNR Red River Coordinator, 
of two flood events for the years 1969 and 1979 are pre
sented below: 

Flood 
Year 

1969 

1979 

Red River 
Main Stem 
Location 

"8-Day Window" 
Peak 

Flood Flow 
(cfs) 

Grand Forks, 53,500 
ND 

Emerson, 54,700 
Manitoba 

Grand Forks, 82,000 
ND 

Emerson, 92,700 
Manitoba 

"8-Day Window" 
Flow 

Reduction 
(cfs} 

250 

225 

300 

275 

"8-Day Window" 
Volume 

Reduction 
(Acre-Feet) 

3,100 

3,900 

From further data provided by the LRRWMB through their 
planning and development efforts, it appears that the 
Winger Dam would have the potential for similar results 
for the recent flood years including 1948, 1950, 1965, 
1966, 1969, 1970, 1974, 1975 and 1978. 

A data source that quantifies Red River mainstem land 
area flooded at various flows does not appear to be 
available. The LRRWMB has determined that a reasonable 
and achievable goal is to reduce the 100-year flood 
flows at Emerson, Manitoba by 20,000 cfs which repre
sents a reduction from 109,000 cfs to 89,000 cfs. In 
order to reach this goal, it has been estimated that 
approximately 163,000 acre-feet of floodwater would have 
to be removed from the flood peak at Emerson within an 
8-day period or "window" defined as the period approxi
mately 4 days before the peak and 4 days after the peak. 

COMMENT lOC: Submitted by Mr. Wm. L. Goetz, U.S. Army Corps 
of Engineers. 

The Watershed District needs to respond to this comment 
regarding flood benefits associated with the project 
proposed by the Sand Hill River Watershed District. 
Data showing flood benefits attributable to the local 
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area and to the Red River need to be provided which 
document the acreage presently being flooded, or how 
many acres would be protected from flooding if the pro
posed project by the Watershed District is completed. 
The most readily understandable form of this data would 
be presentation in tables. 

Response: 

Information for the Red River mainstem relative to the 
land area presently being flooded at various flood 
events is not readily available. Local land area of the 
Sand Hill River Watershed impacted by this proposed pro
ject is presented on an average annual basis. A 
complete discussion of ecnomic analysis methodology is 
.covered in the Preliminary Engineer's Report - Economic 
Analysis, dated 16 October 1986. Tabulated data 
excerpted from this report are presented as follows. 

Sand Hill River Basin 

Summary of Averaae Annual Area Flooded by Reach 

Average Annual 
Area Flooded 

(acres) 

Reach Description 
Without With 
Project Project 

Reduction 
in Average 
Area Flooded 

(acres) 

2. 

3. 

4 . 

Sand Hill River from the Red 
River of the North to the 
upstream end of the existing 
Corps of Engineers project 

Sand Hill River from the 
upstream end of the existing 
Corps of Engineers project 
to Fertile, Minnesota 

From Fertile, Minnesota to 
SHRWD Project No. 1 (Bear 
Park Dam) 

From Project No. 1 (Bear 
Park Dam) to a location at 
the midpoint between 
Project No. 1 and the 
proposed Winger Dam 

1080 

130 

438 

139 

640 440 

72 58 

192 246 

46 93 

I 
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Reach Description 

5. Sand Hill River from the 
midpoint between Project 
No. 1 and the Winger Dam 
site to the proposed Winger 
Dam 

1-5 Sand Hill River from the 
Red River of the North to 
the proposed Winger Dam 

Average Annual 
Area Flooded 

(acres) 
Without With 
Project Project 

131 61 

1918 1011 

Reduction 
in Average 
Area Flooded 

(acres) 

70 

907 

Flood benefits associated with the proposed project for 
the Red River mainstem are based on the reduction of the 
"8 day window" flood peak at Emerson and not on flooded 
versus protected acreage. Based on data from the 
Mccombs-Knutson Study dated May, 1984, prepared for the 
LRRWMB, floodwaters removed from the 100-year flood peak 
at Emerson (8-day window) would reduce average annual 
damages along the mainstem by $245 per acre~foot of 
floodwater removed. Project mainstem benefits were then 
derived by applying this flood peak reduction value to 
the volume of floodwater removed from the 8-day window 
at Emerson for the 1979 flood year as a result of reser
voir storage. 

For the Sand Hill River drainage basin, flood reduction 
benefits were calculated based on actual land areas, as repro
duced from the Preliminary Engineer's Report - Economic 
Analysis, dated 16 October 19861 and presented below: 
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of ~~a tura 1 
1988 

Resources 

.Area Flooded 

Tot.al Weioht.ed 
In1ma9e ( 1986) 

Tot.al Weiohted 
Dam~9e (2011) 

A.9ri cultural 
Growtn 
25 Years 

Avera9e Annual 
Acri cultural 
Gro1t1th 1 ii 

Total 

Area Flooded 

'!otal wei9ht.ec 
Dama9e (1986) 

!ct.al wei9nt.ed 
Dama9e (2011) 

A9ricultural 
GrO'-'t.h 
25 'lea:-s 

Avera9e Annual 
Acri cultural 
Gro,,..:.n ( l) 

Total. 

':a!:>le No. 6 

Averaoe Annual Aer1=ult.ura: Damaoes anc Bene::~s 

Darnaoes 

1918 acres 

560 x 1918 .. 5115,080 

:.25 x 115,080 • 
514.3,850 

143,850 - 115,080 a 

s 2c:,no 

.515859 x 28770 • 
5 H,84.5 

115,080 • 14,84.5 .. 
Sl29,925 

1011 acres 

S60 x 1011 • S60,660 

1.25 x 60,660 • 
S75,825 

75,825 - 60,660 • 
SlS,165 

• 515859 x 15,165 s 

s ';', 625 

60,660 • '7,825 .. 
S6S,485 

bene:its 

9Ci acres 

S60 x 90i • S54,420 

1.25 x 54,420. 
S68,025 

68,025 - SC,420 • 
Sl3,605 

.515859 x 13,605 .. 
s 7,020 

54,420 • '7,020 • 
S6:,440 

7able No. i 

Averaoe Annual Other Acricultura} Damaoes anc &ene:its 

!Alone Sane Hill ~iver) 

Darnaoes 

1918 acres 

S20 x 1918 e S38,360 

:.25 x n,360 • 
s.:7,950 

47,950 - 3c,360 • 
s 9,590 

.5l5859 x 9,590 . 
s 4,950 

38,360 • {,950 . 
SC3,310 

1011 acres , 907 acres 

S20 x 1011 • S2C,220 S20 x 907 a SlS,140 

:.2s x 20,220 • ::..25 x 18,140 • 
t 525,275 s::.,675 

25,275 - 20,220 • 22,675 - 18,140 • 
S 5,CSS s 4,535 

.515e59 x 5, css . .slse59 x C535 .. 
s :.. 610 s :,340 

20,220 . 2,610 .. 18,140 . :..340 . 
522,830 S2C,480 

(l)Tne annual eguivalent :actor is C.515859, as derived in :able No. t. 
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Urban flood damages occur in the towns of Climax and 
Beltrami. A 1984 Corps of Engineers' study (Section 205 
Initial Appraisal Report) estimates the average annual 
urban damaqes for these towns at $14,000. Following 
Corps of Engineers methodology, the average annual 
damage with the proposed project is computed as follows: 

Agricultural Crop 
Damage with Project 

Damage with Project = $14,000 (Reach 1) 
Agricultural Crop 
Damage Without 
Project (Reach 1) 

= $14,000 $60 (640 acres) 
$60 (1080 acres) 

= $8,295 

Therefore, the annual average urban benefit from the p~oposed 
project is $14,000 -$8,295 = $5,705. 

COMMENT lOE: Submitted by Mr. Wm. L. Goetz, U.S. Army Corps 
of Engineers. 

The USCE also raises a concern with the validity of the 
estimates regarding anticipated shoreland development in 
consideration of the projections in the Draft EIS 
related to the fishery resource and water quality. The 
Watershed District needs to respond to this comment by 
documenting the methods by which the 60% estimate was 
derived indicating the extent to which this estimate 
remains accurate, and by demonstrating the validity 
using data for a similar lake an9 fishery resource 
within the region. For example, the Area Fishery 
Manager at the public meeting indicated the proposed 
reservoir can be expected to support a fishery similar 
to Sand Hill Lake and therefore data from Sand Hill Lake 
could be used as part of the sample data. 

Response: 

Other recreational activities in addition to sport 
fishing may impact shoreland development. Consideration 
currently being given to water quality enhancement 
systems will augment the reservoir as a recreational 
resource. Of the total newly created shoreland, 
approximately 40% was believed to be unsuitable for 
recreational development due to its proximity to the dam 
structure, steepness of the shoreline, presence of deep 
sloped tributaries and/or shallow off-shore waters. 
Comparison of various Minnesota fishery resources is 
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outside of Houston Engine$ting's areas of expertise and 
was not a basis in this determination. However, the 
Minnesota ONR should have a suff ioient data base on 
fishery resources to address fishery issues. 

COMMENT lOGt Submitted by Mr. Wm. L. Goetz; U.S. Army Corps 
of Engineers. 

The USCE al~o notes an inconsistency in the last 
paragr~ph on Draft EIS Page 3~50 which the Watershed 
District needa to clarify and documenti According to 
the Draft ~Is, while quantifiable amounts of protected 
landa along the led River is not available; the 
Watershed Oistriet's Economic Analysis (Sand Hill ~iver 
Wat~r~hed Di~trict Preliminary Enginee~s Report ~ 
Eaonomie Analysis) has quantified benetits to agri
cultural lands. Obviously if benefit~ have been 
quantified then it is erroneous to state ~hat a quan~ 
tifiable amount of prot•ct$d lanaa-is unavailable. This 
comment can oe responded to by either quantifying the 
amount of proteeted lands which have been assigned 
benafits, or oy not assigning benefits to agricultural 
land$, if in fact those benefits cannot be quantified. 
As the comment indicates, if the quantifiable effects 
are dependent on oth§r aotivities, then thoae activities 
also neea to be described and discussed. 

Response~ 

Section tt,c.1. cf the Preli~inaty Engineer•s Report 
Eoonomie Analy$iS dated October 16, 1986, addresses this 
is~ue. Protected land area was determined for the Sana 
Hill River downstream from the proposed WingQr Dam to 
the Red River of the Ncrth utilizing the HEC-I hydrology 
computer model. fhe o.s. Army Corps of Engineers Sand 
Hill River Flood Control P~oject land benefit values 
w~r~ then applied to the 907 identified acres of pto
teoted lanc'is. Urban daM,ages end methodology for deter
mining benefits were taken air~ctly from a 1904 Corps of 
Engin~ers Seetioh 205 stuay for a potential dam ~nd lake 
at th~ project location. 

The Mccombs-Knutson Study done for the.LRRWMB, and dated 
1984, ~as used as the basis for determining agricultural 
and urban benefits of the project for the Red River 
Mainstem. Based on an evaluation of the Winger Dam pro~ 
ject influence on flood flows for the 1979 flood; it was 
determined that the peak flow at Grand Forks, N.D. could 
have b~en reduced potentially by about 300 cfs and by 
about 275 afs at Emerson while remo~ing about 3100 acre
feet of floodwater from the "8-day window 0 at Emerson. 
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Applyinq the economic strategy promoted by the LRRWMB, 
the value of removing 3900 acre-feet from the 8-day win
dow at Emerson at: $245 per acre-ft. damage reduction 
valu.e. was cal;culat~d. Area of protected land for .the 
Red Rivet Mad.nstern was nbt quantified in calculating 
mainstem ben§f.its·~ 

COMMJ::NT lOH: · Submitted by Mr. Wm. L. Goetz, .u.s. Army ·corps· 
of Engineers. 

The Watershed District;needs to respond to this comment 
reg'arding' ttl"~e· .ext:~nt of·, . and the proposed plans to 
affecit· two ·farmsteads. wtthin. the flood po:ol of the 
rese!rvoi r> prop:os.:ed~ .by the~ project sponsors. The 
respcmse·: shoultl .identify the acreage .6f the farmsteads 
and how' these.·: .. ;properties are proposed to 'be~ affeicted. · 
The· Distr!·:ct •'s re·sponse also· needs to. 1 include similar 
infodnc:i.tio~ on; the 'extent and nature of, U1e impact to 
the f ar.ms~tea@s,: :under' each of the ai ternatives. 

,/ :·., 
~, 

Re sponfr;,: } , : '.\ : f, '. ;', ,' . . ' . .. . .. . . . 
Both ·p.ffec:-te1td · :f.arms.teads ~.,~e. situated between· the per .... 
mane~n~L !antb',teraBor;ary:',..p'b0l ed~e:vations .:(:Yf 't·fue pr9~0.S~·d 
rep~rvolrl;' ':ptd,~·~Ct~: and '\vi+l ·',be .impacted bf the flue~: .. 
tu?tt11~· :f1bQdb· pob1,•·-. The Benbo· farmstead has· 7+ act.es 

:~:andf·1.the Mort'.e:t)§on:' ~·~artns:tead:: has 5+ acres within 
. the. f io6a pool •. : ·Other· 'than' Alternate~:; No. 1, only 
Alternate No. 4 ~ill iffi~act are~ farmste~ds~ 
Specifically, the Mortenson farmstead will be impacted( 
in the same manner as under Alternate No. 1. It is the 
intention of the.LrBoard to pil.tchase' these two farmsteads, 
r~m6ve _ ~11 bu:i~diogs. and se.cur1e the si.tes f:or inu:ndait'.ibn 
by ~he ·reservoir. f,lo.od poo,1.. · i: · 

1 • 

' t i 

COMMEWr· llA: . Submitted by Mr. Clifford T. Anderso'n, 
Minnesota; p·()~,1mtion .Control Agency. "· ,, 

The Mihhes~_ta. ;f>ol,lu t:ion Control Agency (MP.CA) .raises '-a 
con9ern w~ith the:' detail and specific,ity of the,: co!hs.truc
.t L9n pla:ns·.:" and sp:ec if Lea t'ions .. · 'The wa,.tershed District 

. heeds _ta·;~; r:esp.'on'd .to J:h.,is. ,comment:· by' ·providing Jtro.re.·1 ' 

·aetailed.'information on propos'ed constructi:o;n)plaF11s·1 
including construction deadlines and/or dates of comple
t i·on ory tifue :'periods +n whic,h y'onstru:cti·on:·, t·asks'..· are: to 
bE?· comple,te·d .; ·One pos'.s ible ·way::Jto'- :t:espond:<t·o ·this, :cbm~ 
me'nt coul:d be :tio•: es:tablish a be1ginning: d·a.tcec· bas'e .. a. 1onf a' 
re·.9-lis.tic :ass,esstn~nt~> o~ c.ompletion: ofc. pro~G):sed·. ;proj;ec,t' 

·. p 1 an~· and s.pe~(i>i fi ca t:i ons. or" ,·ori acrquti.s i:t1·i on· 1of , d:~·.qb. Lted 
.. 'aI)prova.' .. l.'$, :an:d:. th"e:rr.;·:to establish:: the~~r:COO'Sitt:ilcti'OO" S'Che
d ul:e .bas e<;l. :b'n . .' :'that b:e:q i>nn i ng 'date .• 
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Response: 

Final design and construction plans and specifications 
for the proposed Winger Darn project have not been 
completed. It is not desirable for construction plans 
and specifications to precede the EIS. This is because 
they should reflect the outcome of the EIS process. 
Once all preliminary project review and approval stages 
have been satisfied, detailed plans and specifications 
will be prepared. Draft plans and specifications will 
then be submitted for final approval as part of the pro
ject permitting process. At that time a specific 
construction schedule will be developed. We believe it 
is somewhat premature to set a construction beginning 
date at this time. An estimated project timetable is 
suggested below. 

Project Development 
Final EIS Decision Issued 
Final Engineer's Report Filed 
Director's Report Filed 
Draft ·Plans and Specifications 
Permit Applications Filed 
Notice of Public Hearing 
Permits and Agreements Issued 
Final Hearing 
Establishment of Project 
Final Plans and Specif icatiohs 
Advertise for Construction Bids 
Award Construction Contract 
Start Construction 

Mobilization 
Site Preparation/Vegetation 

Removal 

Construct Embankment (Maintain 
River Control & Reroute 
T.H. 59 Traffic) 

Construct Principal Spillway 
Components 

Open T.H. 59 with Gravel 
Surf ace 

Pave T.H. 59 (Reroute Traffic) 
Road Relocations, Abandonments, 

or Raising (Reroute Traffic) 
Construction Contract Close-Out 

Fill Reservoir {Set Low Flow 
Sluice Gate to Maintain 
Base River Flows) 

Esti~ated Timetable 
February, 1988 
March, 1988 
March, 1988 
June, 1988 
June, 1988 
June, 1988 
August, 1988 
August, 1988 
August, 1988 
October, 1988 
October, 1988 
November, 1988 
December, 1988 
December, 19 8 8 

December, 1988 ~ 

March, 1989 

April - Nov., 1989 
I 

April - Nov., 1989 

December, 1989 
M~y - June, 1990 

July - Sept., 1990 
Oct. - Dec., 1990 

March - April, 1990 
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COMMENT llD: Submitted by Mr. Clifford T. Anderson, 
Minnesota Pollution Control Agency. 

The Watershed District needs to respond to this comment 
of the MPCA regarding the potential for fish kills and 
exceedance of water quality standards due to conditions 
when bottom water spills over the dam. The MPCA 
suggests the Watershed District provide an estimate of 
hypolimnetic oxygen depletion rate and reaeration rate 
over the spillway to document the absence of fish kills 
or water quality violations. You should work with staff 
in the MPCA Water Quality Division to assure an 
understanding of the scope of the information required. 
The DNR can provide a contact person at the MPCA for 
this effort. 

Response: 

D.O. levels within the reservoir will be dependent on 
highly complicated interrelationships between physical, 
chemical, and biological processes. Using a qualitative 
approach, it can be anticipated that D.O. concentrations 
would be highest near that lake surface and gradually 
decrease with depth. D.O. concentrations would be 
highest during the cooler months. However, ice and snow 
cover on the lake during the winter has been known to 
hamper natural reoxygenation processes and lead to an 
overall D.O. depletion below acceptable levels for some 
fish. This phenomenon is commonly called "winter kill". 

Temperature levels in the downstream river would nor
mally be decreased during the summer months because low 
flows would be taken from the cooler lower portion of 
the reservoir. Again, temperature effects would dimi
nish in the downstream direction from the dam due to 
natural processes. Temperature levels within the reser
voir would vary, depending on the time of the year. In 
the summer, temperatures would be highest at the lake 
surface, and decrease with depth. During the winter, 
the deeper waters would be expected to have higher 
temperatures .. 

Reservoir stratification can sometimes result from tem
perature and water density conditions within the lake. 
The potential for stratification is highly dependent on 
reservoir depth and the ability of physical process 
(i.e. normal inflow and wind) to mix impounded water. 
Generally, the shallower waters are more likely to 
undergo complete mixing than the deeper waters. 
Stratification is also dependent on the ability of the 
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natural mixing forces to overcome the strength of the 
thermocline to resist mixing. The thermocline is 
defined by a steep temperature gradient which separates 
the upper warmer less dense water for the lower cooler 
and more dense water. For shallow lakes, the ther
moclihe is weak and unable to resist the mixing forces. 
For the proposed project, it is difficult at this time 
to predict whether the maximum depth of 25 feet is suf
ficient to produce a strong thermocline and the 
resulting stratification. DNR experience and data for 
other Minnesota lakes would provide some direction in 
this matter. 

Should a stratification potential be found, the impact 
would have to be determined. Consider~tion of an aera
tion system to be incorporated in the proposed project 
operations can then be made to address the stratif ica
tion potential and maintenance of adequat~ dissolved 
oxygen levels. Please refer to page C-1 of the Draft 
EIS for regulatory information relative to this issue. 
DNR.fisheries personnel would be in the best position to 
evaluate these impacts. Presently, the low flow conduit 
is designed to pass base flow by removing lower reser
voir water automatically with no provision for manual 
control of water withdrawal at varying depths. 

It can be anticipated that downstream dissolved oxygen 
levels would be increased from water releases imme
diately below the proposed dam. The increased D.O. 
would result from a 25-foot vertical drop of the reser
voir outflow through the principal spillway/energy 
dissipation system and the associated turbulence. The 
increased ~1evel of D.O. would gradually diminish in the 
downstream direction due to natural process of 
deoxygenation. The reaeration/deoxygenation process 
could be hypothetically modelled using classical 
Streeter-Phelps formulation. However, a great amount of 
reaeration and deoxygenation data would have to be 
developed. / 

The effects of water release from the proposed project 
on dissolved oxygen (D.O.), temperature, aquatic weed 
growth, algae blooms and other effects can only be 
addressed in a qualitative manner at this time. 
Existing expertise within the Department of Natural 
Resources would be in a better position to address this 
topic in a more definitive way. 
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COMMENT llG: Submitted by Mr. Clifford T. Anderson, 
Minnesota Pollution Control Agency. 

The Watershed District needs to respond to this comment 
regarding the existence of septic systems below the pro
posed 1200 foot contour and identify specific plans for 
addressing septic systems below this elevation. 
Assuming a response to the issues raised by Mr, Krogstad 
in Comments 2 and 3A, the District won't need to respond 
to the issue raised in this comment regarding the need 
to cap the wells. However as identified in the 
discussion accompanying Comment 2, the response does 
need to identify the party responsible for the cost of 
capping and abandoning wells and septic systems, and the 
intention of the Watershed District to either reimburse 
landowners or pay those costs directly. In addition, 
these costs should be added as up front project costs 
and shown in a manner which reflect that addition. 

Response: 

It is the intention of the Watershed District to comply 
with appropriate state and/or local regulations relative 
to wells and septic systems within the proposed project 
area as part of property condemnation, acquisition 
and/or easement procedures. These procedures will be 
documented and costs will be incurred by the Watershed 
District through the property condemnation, acquisition 
and/or easement process. The project cost estimate will 
be updated to reflect and identify these "up front" 
costs. 

COMMENT 12B: Submitted by Mr. Wm. D. Franz, U.S.E.P.A. 

The EPA also raises the issue of the 6,800 acre-feet of 
storage requirement associated with all of the 
alternatives. This requirement was also mentioned at 
the public meeting. The exact nature of the requirement 
and the reason for this storage amount as a condition of 
partial financial assistance needs to be explained and 
clarified. This explanation should include the source 
of the requirement and whose requirement it is. If this 
explanation can be documented by another prepared 
report, that documentation should be indicated. 

Response: 

The 6,800 acre-feet of storage requirement associated 
with all of the project alternatives was determined by 
mutual agreement between the Lower Red River Watershed 
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Management Board and the Sand Hill River Watershed 
District. This storage requirement is based on economic 
and benefit considerations of project impact on the Red 
River of the North. In addition, the 6,800 acre-feet 
represents the remaining available storage between the 
minimum reservoir elevation required to maintain an ade
quate permanent pool depth and the maximum reservoir 
water elevation controlled by area topography. 

COMMENT 12C: Submitted by Mr. Wm. D. Franz, U.S.E.P.A. 

The Watershed District needs to respond to this comment 
re9arding the potential for serious impacts on the water 
quality of both the Sand Hill ~iver and the Red River of 
the North by providing documentation to indicate the 
nature of downstream water quality attributable to the 
project proposed by the District. Water quality 
sampling data, if available, could provid~ the greatest 
assistance. 

Response: 

The effects of water release from the proposed project 
on dissolved oxygen (D.O.), temperature, aquatic weed 
growth, algae blooms and other effects on the Sand Hill 
and Red Rivers can only be addressed in a qualitative 
manner at this time. Existing expertise within the 
Department of Natural Resources would be in a better 
position to address this topic in a more definitive way. 

It can be anticipated that downstream dissolved oxygen 
levels would be increased from water releases imme
diately below the proposed dam. The increased D.O. 
would result from a 25-foot vertical drop of the reser
voir outflow through the principal spillway/energy 
dissipation system and the associated turbulence. The 
increased level of D.O. would gradually diminish in the 
downstream direction due to natural process of 
deoxygenation. The reaeration/deoxygenation process 
could be hypothetically modelled using classical · 
Streeter-Phelps formulation. However, a great amount of 
reaeration and deoxygenation data would have to be 
developed. 

Aquatic weed growth, algae blooms, and other effects in 
the downstream river regime are not anticipated to be of 
any significance. However, these phenomenon can be 
expected around the periphery of the proposed reservoir. 
The magnitude of adverse effects from these phenomenon 
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are difficult to predict without further study. They 
are highly dependent on lake nutrient loading in most 
cases. 

The determination of baseline water quality information 
is dependent upon parameters required for environmental 
analysis.. Neither the District nor Houston Engineering, 
Inc. has the laboratory facilities to conduct the most 
common analyses. To date, we do not know which parame
ters are required. For these reasons, we feel that the 
DNR is in a better position to develop the required 
baseline data to suit the needs of the Environmental 
Impact Statement. 

COMMENT 12D: Submitted by Mr. Wm. D. Franz, U.S.E.P.A. 

This comment regarding an aeration system can be 
responded to as indicated in the discussion accompanying 
Comments 9C, 9D, and 9G. However, to adequately respond 
to this comment, the Watershed Distirct needs to iden~ 
tify the extent of the aeration system to be incor
porated into a proposed project design, particularly 
noting whether operation is proposed on a periodic or 
continuous basis. 

Response: 

The response of the Sand Hill River Watershed District 
to this comment is contained in its responses to com
ments 9C, 90, 9G, and 9H. Therefore, reference is 
hereby made to these previous responses. 

GENERAL COMMENT: Project Costs - MnDOT Funding. 

The public informational meeting included discussion of 
the Minnesota Department of Transportation project 
deferrals. As is evident from the attached deferral 
position statement, at the present time the $1,020,000 
MNDOT portion of proposed funding has been deferred. 
The Watershed District needs to identify the extent to 
which these deferral plans impact the District's pro
posed plans and schedule, since at the public meeting it 
was indicated that plans and specifications are antici
pated to be completed in December 1987 or January 1988. 

Response: 

Due to the current project review timetable and design 
requirements it appears that the actual construction 
schedule will accommodate this temporary funding delay. 
The updated project timetable reflects an estimated 
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construction contract award date in the late fall of 
198&~ Reconstruction of T.H. 59 would occur during 1989 
coinciding with the release of the MnDOT funding. 

GENERAL COMMENT: Project Costs - Updated Cost Estimate. 

Appendix L in the Sand Hill River Watershed District 
Preliminary Engineer's Report contains the Watershed 
District's detailed estimate of costs. Based upon a 
review of this information, it appears this is the same 
data ~s provided in the February 21, 1985 Preliminary 
Data 'and Cost Estimate •. For exa:rnple, the Trunk Highway 
No. 59 costs identified total $859,590 while the 
Minnesota Department of Transportation programmed amount 
is noted in July 1985 to be $1,020,000.00. It is impor
tant that the Final EIS provide the m6st current estima
tes of proposed project costs. Therefore, the Watershed 
District needs to provide updated estimates of project 
costs. To assure this estimate is an acqurate reflec
tion of current project costs, this updated information 

~also needs to include: 

-Cost of capping and abandonment of wells (see 
discussion accompanying Comments 2, 3A, and llG; 

-Cost of capping and abandonment of septic systems 
(see discussion accompanying Comment llG); 

-Cost of installation and operation of an aeration 
.system (see discussion accompanying Comments 9C, 9D, 
9G, and 12D); and 

-Cost of proposed project and downstream upland and 
wetland mitigation (see discussion accompanying 
Comments 4G and 4H). 

Response: 

An updated project cost estimate is provided below. 
Review of project item unit prices indicates that esti
mated future costs at the projected time of project 
construction (January 1, 1987 - December 31, 1989) were 
taken into consideration. A few unit prices were. 
updated based on more recent data. The cost estimate 
was modified to include the current cost estimates for 
Polk County Road relocations received from the Polk 
County Engineer's Office, principal spillway access 
appurtenances, reservoir fencing, soils investigation 
and engineering, and address water well and septic 
system issues. The estimated cost to comply with 
Minnesota Health Department regulations relative to the 
existing flowing well is $5,000 and to the existing 
domestic water wells and septic systems of the two 
impacted farmsteads is estimated to be $500 for each 
system. The total estimated cost for water well and 
septic system issues would then be $7,000. 
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The estimated costs for reconstruction of T.H. 59 still appear to be 
valid with an adjustment made for bituminous material unit cost due to 
lower anticipated petroleum prices. The unit cost of "Clearing" was 
adjusted to be consistent with the estimated unit cost for reservoir 
clearing work. The funding contributions by the MnDOT for this aspect 
of the project are based on the cost estimate for their originally 
planned bridge and reconstruction design. 

Detailed Estimate of Costs - Alternative No. 1 

Item 

A. Relocations: 

1. County State Aid 
Highway No. 1 

2. County State Aid 
Highway No. 8 

3. County Road No. 204 

4 . Sletten Twp. Road 
(Sec. 20/21) 

Continqencies 

Total Relocations 

B. Reservoir: 

Remove Bridge 

Twp. Roads 
(Fish Habitat 
Structures) 

Clearing -
Woodland 

Clearing - Wetland 

Clearing 

Recreational Enhancement 

Contingencies 

Unit 

1. s. 

l.s. 

1. s. 

l.s. 

ea. 

ea. 

ac. 

ac. 

ac. 

l.s. 

Quantity 
Unit 
Cost 

1 $400,000 

1 330,000 

1 100,000 

1 18,000 

2 5,000 

2 -.o-

105 1,000 

325 300 

1,900 10 

50,000 

Total Esti
mated Costs 

$400,000 

330,000 

100,000 

18,000 

85,000 

$933,000 

$ 10,000 

-0-

105,000 

97,500 

19,000 

50,000 

31,500 

$313,000 
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Item 

C. Trunk Highw~y No. 59: 

Mobilization 
Maint. & Restoration of Haul 

Roads 
Clearing 
Grubbing 
:Remove Pipe Culverts 
Remove Concre~e Pavement 
Salvage Pipe Culverts 
Excavation 
Aggregate Shouldering 
Bituminous Material for 

Mixture 
Binder Course Mixture 
Base· Course Mixture 
Shoultjer Mixture 
Temporary Lane Marking 
Bituminous Material for 

Mixture' 
Wearing Course Mixture 
Bit. Materi~l for Tack Coat 
Remove Old Bridge 
Traffic Barriers & Detour 

Signs 
Twisted End Treatment 
36" C.S. Pipe Culvert 
18" R.C. Pipe Culvert 
36" C.S. Pipe Aprons 
18" R.C. Pipe Aprons 
18" c.s. Safety Apron 
Random Riprap Class II 
Geotextile Fabric 
Roadside Seeding 
Seed Mixture Special 
Sodding 
Mulch Material Type I 
Disc Anchoring 
Comm. Fertilizer Anal. 6-24-24 
Hay or Straw Bales 
Contingencies 

Total Trunk Highway No. 59 

Unit 

1. s. 

1. s. 
ac. 
ac. 
l.f. 
s.y. 
l.f. 
c.y. 
ton 

ton 
ton 
ton 
ton 

Rd. Sta. 

ton 
ton 
gal. 
l.s. 

l.f. 
ea. 
Lf. 
1. f. 
ea. 
ea. 
ea. 
c.y. 
s.y. 
ac. 
lb. 
s.y. 
ton 
ac. 
ton 
ea. 

Quantity 

1 

1 
1 
1 

60 
16,111 

301 
158, 94.6 

9,236 

603 
1,595 
9,475 
1,748 
- 363 

96 
1,595 
2,513 

1 

3,200 
64 

162 
48 

2 
2 
1 ' 
5 

14 
26 

1,040 
I 

22,774 
52 
26 

5 
50 

Unit 
Cost 

$30,000.00 

30,000.00 
1,000.00 

500.00 
s.. 0 0 
2-. 5·0 

10.00 
1. 50 
4.50 

200.00 
9.00 
9.00 
9.00 

50.00 

200.00 
9.00 
1.10 

10,000.00 

3.50 
200.00 

50.00 
17.10 

250.00 
85.00 

250.00 
50.00 
20.00 
50.00 
0.85 
1 •. 50 

95.00 
27.50 

220.00 
10.00 

Total Esti
mated Costs 

$ 30,000 

30,000 
1,000 

500 
300 

40,280 
3,010 

238,420 
41,560 

120,600 
14,355 
85,275 
15,730 
18,150 

19,200 
14,355 

2,765 
10,000 

11,200 
12,800 

8,100 
820 
500 
170 
250 
250 
280 

1,300 
885 

34,160 
4,940 

715 
1,100 

500 
76,120 

$839,590 
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Item 

D. Dam: 

1. Mobilization 

2. Earthwork Items: 

Water Control 
Excavation 
Slurry Cut-Off 
Embankment 
Drain Fill 

Total Earthwork Items: 

3 • Principal Spillway 
Components: 

Structural Concrete 
Reinforcing Steel 
Structural Steel 
Copper Water Stop 
4 8" Dia. RCP 
4 ' x 4 I Gate 

w/Appurtenances 
22' x 6' Roller Gate 

w/Appurtenances 
Piling 
Access Appurtenances 

Total Principal Spillway 

4 . Emergency Spillway 
Components: 

Enkamat 7020 
Sheet Piling 
Sod 

Unit Quantity 

1. s. 1 

1. s. 1 
c.y. 139,624 
s.f. 80,000 
c.y. 441,582 
c.y. 40,212 

c.y. 925 
lb. 168,100 
lb. 24,700 
ft. 532 
ft. 70 

ea. 1 

ea. 2 
l.s. 1 
l.s. 1 

Components: 

s.y. 2,367 
s.f. 1,560 
s.y. 2,367 

Total Emergency Spillway Components: 

5 . Riprap c.y. 5,600 

6 • Fencing 1. f. 1,500 

7 • Seeding 1. s. 1 

Contingencies 

Total Dam 

Unit Total Es ti-
Cost mated Costs 

30,000.00 $ 30,000 

35,00Q.OO 35,0QO 
3.00 41,8 I 8 7 0 
2.00 160,000 
1. 70 750,690 
6.00 241,270 

$1,605,830 

225.00 208,125 
0.45 75,645 
1. 25 30,875 

15.00 7,980 
110.00 7,700 

30,000.00 30,ClOO 

60,000.00 120,000 
15,000.00 15,000 

5,000.00 5,000 

$500,325 

10.00 23,670 
15.00 23,400 

1. '5 0 3,550 

$ 50,620 

45.00 252,000 

15.00 22,500 

10,000.00 10,000 

321,8·15 

$2,793,090 
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Item 

E. Summary: 

Re locat i,ons 
Reservoir 
Trunk Highway No. 59 
Darn 

Unit 

Totai~~onstruction 

Ut i 1 i ty .. Re 19.~?l t ion 
Soil Te~ti~g- ~nd Soil Engineering 
Aerial Mapping 
Engineering - Design and Inspection 
Legal and Administrative 

Quantity 

Right-of-Way (Includes Conformance to Minnesota
Department~of Health Regulations relative 
to Water w·elfs and Septic Systems) 

TOTAL COSTS 

' • ._f I 

FUNDING SOURCES 

State of Minnesota Bonding 
Minnesota Department of Transportation 
Lower Red River Watershed Management Board 
Sand Hill River Watershed District 
Polk County 
Local Right-of-Way Donations 
Wild Rice Electric Co. (Power Line Relocation) 
Winger and Sletten Townships (Work in Lieu of Cash) 

Unit 
Cost 

Total Esti
mated Costs 

$ 933,000* 
313,000 
839,590 

2,793,090 

$4,878,680 

40,000 
137,280 

9,400 
300,000 

75,000 

900,000** 

$6,340,360* 

$2,500,000 
1,020,000 

962,360 
275,000 
913,000* 
600,000 

20,000 
50,000 

$6,340,360 

*Cost increase due to Polk County Engineer's updated cost estimate for 
road relocations. Sletten Township road relocation cost estimate 
updated by Houston Engineering. Funding is totally provided by Polk 
County and Sletten Township. 

**Mitigation costs are included in costs for right-of-way. Right-of-way 
costs also includes provision for an aeration unit at between $22,000 and 
$26,000. The District will solicit the cooperation of other State and 
local entities for installation and maintenance of an aeration system. 



Department of Natural Resources 
January 5, 1988 
Paqe 33 

In addition to the District's responses to the EIS comments 
outlined above, we would like to comment on the outcome of 
our meeting with DNR officials on December 22, 1987. We 
would specifically like to acknowledge the proposed revi
sions to the wording of the operational procedures on page 
3-41 of the EIS. The District concurs that the following 
statement should be added to the effect that: 

"Specifics on operation of the darn will be established 
during the permit process" and "the success of the 
operating plan will be monitored and modified as 
required." 

We feel that the responses contained herein are sufficient~ 
and that the EIS process can now be brought to its 
conclusion. If ,you have any questions, don't hesitate to 
call us immediately. 

RG:qz 
cc: Vonny Hagen 

Tom Balcom 
Ron Harnack 
Ron Nargang 

Sincerely, 

SAND HILL RIVE~ WATERSHED DISTRICT . 
;J 
{\~), :t~ 
Roland G/ilekson, Chai~man 



NT NO. 1 
TELEPHONE Z13--281-3952 

HIGHWAY DEPARTMENT 
TH 75 AND CR 233 

P.O. BOX27 

CROOKSTON. MINNESOTA ~6716 
October 7, 1985 - .. ~ .......... 

Mr. Gale Fraser 
Houston Engineering c·. _, .. _.tJ •<1 .... 

2505 N. University Drive 
P.O Box SU 5054 
Fargo, North Dakota 58105 

Dear Gale: 

In the past serveral months we have become aware of the 
Winger Darn that is proposed to be built on the Sand Hill 
River just east of Trunk Highway 59 near Winger. Because of 
the lake that will result from the darn several county roads 
will be affected. In particular C.S.A.H. No. 8 and C.R. 204 
will have to be relocated and C.S.A.H~ No. 1 will have to be 
raised in elevation. 

We are currently involved in the preliminary survey and 
design of the road construction that will need to be made. 
We have tentatively scheduled a letting date for January 1987 
with construction scheduled to begin by May or June of 1987. 

Because of Houston Engineering's involvement with the design, 
we would appreciate information you could provide us with on 
the water elevations of the lake at the intersection of T.H. 
59 .and C.R. 204 and also at the intersection of C.S.A.f.l. 1 
and C.S.A~H. 8 with the corresponding design frequency. We 
anticipate the box culvert under C.S.A.H,. No. 1 will be 
extended. 

We .are contacting you now so that when this information 
becomes available we may complete the design of the projects 
in a timely manner. 

Please continue to contact 
Engineer, in our office with 
these projects. 

Sincerley, 

Michael P. Rardin, P.E. 
Polk County Highway Engineer 

MPR: cmb 

Joe McKinnon, Construction 
information or questions on 



ATTACHMENT NO 2 

July 9 I 198 7 

Ms. Charlotte Cohn 
Minnesota Dept. of Natural Resources 
Of ffce of Planning 
500 ~afayette Road 
St. Pa~l, Minnesota 55146 

Ccns~. 2 Projec~4.COR 
TELEPHONE ~18-281-3952 

HIGHWAY DEPARTMENT 
TH 75 ANO CR 2.33 

P.O. llQX 21 

CROOKSTON. MINNESOTA ~6718 

Re: Proposed Sand Hill River Watershed District Project No. 4 
Winger Darn Draft Environmental Impact Statement (DEIS) 

Dear Ms . ·Cohn: 

Upoff review of the Draft Environmental Impact Statement (DEIS) 
for the proposed Winger Dam we noticed incorrect statements on 
the relocation of County State Aid Highway No. 8. 

Section 1.9 (Road Relocations) and Fig. 1-4 indicate that 
C.S.A.H. No. 8 will be maintained at t~e current alignment but 
be r~ised to an elevation of 1200.0. The Polk County Highway 
Department has designed C.S.A.H. No. 8 to change its alignment 
to the west to avoid the proposed resulting reservoir. This 
would resu~t in the relocation of 6088 feet of C.S.A.H. 8. We 
have ar.ti=ipated this proposed design and alignment change 
since l985 and completed the design in December of 1985. We 
are u~aware of why the DEIS shows the incorrect alignment. 

In order that all issues would be correctly stated in the DE~S 
we feel that the be:ore mentioned correction should be ~ade. 

!f you have any questions please contact our office. 

Sincerely, 

Michael P. Rardin, P.E. 
Polk County Highway Engineer 

MPR: cmb 
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ATTACHMENT NO. 5 
PROJECT FINANCING AND PARTICIPATION (AS OF SEPT. 3, 1985) 

Manager wilkens moved that the following Resolution be 

adopted by the Board of Ma~agers: 

RESOLUTION 

RESOLVED, that the construction of an earth-fill floo~ 
reduction dam with recreational pool, and related work on the Sand 
Hill River where U.S. Route No. 59 crosses the Sand Hili River near 
the north-south section line between Sections 26 & 27 and Sections 
34 & 35, Township 1~7, Range 42 (WINGER TOWNSHIP) of Polk County, 
Minnesota, shall be undertaken by the Sand Hill River Watershed 
District. Said improvement is for the public interest and welfare 
and is practicable and in conformity with the Overall Plan of th~ 

District. The cost of the project thereof is estimated at 
$5,892,035.00. Tne financing of the project, to date, is from the 
following scurces: 

Sand Hill River Watershed District 
Minnesota State Bonding 
Polk County (Road Relocations) 
Winger & Sletten Townships 

(work in lieu of cash) 
Minnesota Department of Transportation 
Wild Rice Electrical Co-Op 
Right-of-Way donations 
Lower Red River Watershed Maacgement Eoard 

TOTAL 

$ 275,000.00 
$2,500,000.00 
$ 464,675.00 

$ 50,000.00 
$1,020,000.00 
$ 20,000.00 
$ 600,000.00 
L962,3~o.o_Q 

$5,892,035.00 

Robert Muscha of Houston Engineering, Inc., is hereby 
appointed Engineer for the project and is :iirected to make all 
necessary surveys and plans for the construction thereof. 

Manager Larson seconded the motion for the adoptio~ 

of said Resolution, and, upon the question being 'put, the same was 

declared unanimously carried. 

CERTIFICATION 

I, the undersigned Secretary of the Sand Hill River Watershed 
District, hereby certify that I have compared the foregoing copy of a 
Resolution of the Board of Managers of the Sand Hill River Watershed 
District with the original thereof in the records of the said Sand Hill 
River Watershed District, and that the same is a true and correct copy 
thereof. 

Dan Wilkens, Secretary of the Board 
of Managers of the Sand Hili Riveri 
Watershed District 





~ 
Minnesota Pollution Control Agency 

April 8, 1988 

Mr. Joseph N. Alexander 
Conunissioner 
Department of Natural Resources 
500 Lafayette Road 
St. Paul, Minnesota 55155 

Dear Conunissioner Alexander: 

RECEIVED 

APR 111988 

COMMISSIONER 

Re: Sand Hill Watershed District Responses to Conunents on the Winger Dam Draft 
Environmental Impact Statement 

We have reviewed the Sand Hill Watershed District's Response to Public Comments 
(Response) on the draft Winger Dam environmental impact ~taternent (EIS), sub
mitted in response to the Minnesota Department of-Natural Resources' (DNR) 
letter to the District of October 28, 1987, and transmitted to us by DNR in 
early February 1988. 

Our review of this document indicates that the District's perception of the 
proper function of the permitting and environmental review processes, and of 
the roles of the various parties in those processes, is very different from 
ours. A number of the responses to comments did not fully address concerns 
raised in the course of environmental review, and the content of the Response 
as a whole indicates a lack of understanding of how the above processes are 
supposed to work. 

We will discuss the following issues in this letter: 

* An EIS must present information sufficient to adequately inform the public 
about the impacts of the proposed action. The draft EIS does not do this 
although the means to do so are readily available, and it therefore is not 
adequate to fully perform the function required of it under law. 

* All significant issues ought to be fully addressed in the EIS and we take 
exception to the District's position that a number of what clearly are EIS 
issues can wait for resolution until the perrnit~ing stage of the project. 

* The District has not accepted the responsibility for supplying the data and 
analysis necessary for proper review of its activities by the public. 

Phone: _____ _ 

520 Lafayette Road North, St. Paul, Minnesota 55155 
Regional Offices • Duluth/Brainerd/Detroit Lakes/Marshall/Rochester 

Equal Opportunity Employer 
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DRAFT EIS DEFICIENCY 

The ft1nction of an EIS under t~e la'N i~· to set forth as completel~/ and cl ?arly 
as pc·ssible the signif cant envi ronmenta.l issues regarding a project and its 
alternatives, so that:. ntelligent 3.nd informed decisions as to the appro
priateness and feasibi ity of the project can be made by the public. This 
includes a detailed description of the proposed action. The state requires by 
law IMinn. Rules part 4410.0300 subparts 3 and 4) that environmental documer.ts 
aid in prcmoting understanding of a project, address the significant issues, be 
used as guides in permitting precesses, provide public accountability i:i 
project decisionmakin9, and (Minn. Stat. ll6D.04 subd. 2a.) be detailed enoug:1 
so that the above goa~s can be realized. It is also re•-1UiLed (Minn. Rules 
part 6115.0410 subpart BC) that the ne9d for Class I dams in terms of 
quantifiable benefits be shown. It is cle~rly state policy that EISs must have 
the kinds of information and level of detail which will assure that these 
requirements will be met. 

The EIS presently contains some of the information needed by a reviewer to 
analyze the envirorunental effects of this project. However, as several 
reviewer-s noted in their comments en the draft, some major questions remain. 
The data presented is ~ostly qualitative, and several significant data gaps 
exist. We believe that the level of concern expressed by several commen"Cers, 
co1_1pled with the District's failure to adequately address the issues, as noted 
elsewhere in this letter, leads to the conclusion that water quality and other 
issues should receive considerably more attenticn in the EIS than is now the 
case. 

Specific areas in which the draft EIS is deficient are outlined below. 

\'7ater Quality 

The draft EIS is generally qualitative in nature, rather than quantitative, 
de-spite the fact that the data and models requited for the document to be 
quantitati'1-e are readily available. Further, no analysis of dovvnstream water 
quality impacts was done. 

Alsc, the draft EIS discusses ·.vater quality impacts for the preferred alter
naLive only. This makes valid comparisons between alternatives very difficult, 
and to that extent prejudices the EIS's ability to perform its intended 
fu.r1ction. 

We have previ,Jusly indicated our willingness to participate in eftorts to 
resolve this problem, and reiterate that willingness here. 

F~ood Control Benefits 

There seems to be conflict among the various documents relating to this project 
regarding the potential for flood control benefits. The draft EIS does not 
address this conflict, nor does it resolve it. Since a significant public 
expenditure is involved here, the ability of the project to perform its 
intended function should be documented. 
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Recreation Benefits 

The draft·EIS diJes not say what kind of fishery the District intends to prqvide 
with the-proJect. It says cnly thac indications are that the reservoir will 
resemble a "bullhead tyTe of lake." The document should explain what the pian 
is, as ,w~ll as the means to .be employed by the District to ac;hieve the plan's 
goals, so that tbe public can adequately assess the extent.to which the plan 1$ 

feasible and: whether ber.efi ts cutweigh costs. 

The EIS does not address the '' swirnmabil i ty" or potential body contact 
recri::e,tt1on within the reservoir. i'linnesol.a Pollut.ion Control Agency U·iPCA) 
research exists which addresses this characteristic: in quantitative temls. 
Analysis of this research with appropriate modeling ·.vrould give the public a 
mt:ch better idea of what to expect from the reservoir .than the draft EIS nrnv 
does, and this would not be difficult or time-consuming to do. 

Project recreational benef:ts are dire,:tly tied to water quality. Full 
discussi:in of the water ·~11ality asrects of this project, _including the 
impc·undment and dmvnstream water quality impacts of all alternac.i·.;es, are 
crucial to understanding ',vhat u~creational c:::ntributions this project wi:.l be 
able to ~ake in the region. 

Calculation of a meaningful benefit/cost ratio, a necessity for EISs on 
pi.blicly-.funded projects, is not possible unless all project-...related 
e:.::penditures are knmvn. However, the full costs associated with mitigation for 
this project are not given in this EIS. This is probably because it is not 
knmvn 'fihat the District intends to propose for mitigation, even though the 
draft EIS makes it clear that various forms of mitigation will be requit;ed. 
Again, the public cannot adequately review this project unless it knows what 
the sponsor is planning. The place to present the plan is in the EIS. The 2IS 
should clearly state what is praposed for mitigation and what the costs are, 
for each alternative. The benefit/cost ratio should in turn reflect these 
costs f0r each alt~rnative. 

THE EIS PROCESS VERSUS PERMITTING AS THE FORUM FOR REVIEW 

The District's Response to Comments is indicative of its belief that a number 
of significant issues n~ed not be addressed in the EIS, but can be relegqted to 
the permitting stqge. However, the function of the permitting process is very 
different from that of envirorunental review. The function of the EIS has been 
outlined above. Permitting, on the other hand, is the m~ans by which terms and 
conditions are placed on proJects in order to :=issure that environmental 
standards are met. It is not a forum for overall discussions of project 
feasibility, bec~use each permit process is necessarily focused on the issues 
associated with that particular permit. Permitting and environmental review 
are not the same, and one cannot subs Li tute for the o.ther. 
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Another point is that a properly done EIS assists agencies during the 
permitting process by indicating where there may be problems meeting standards 
and what kinds of mitigation will be required. The result is a more efticient 
permitting process which can focus immediately on the most important issues. 

We recognize that the question· of whether various issues ought to be addressed 
in the.EIS or in the permitting process is a valid one whose resolution will 
always require some judgement. However, we also believe that this question is 
best resolved by asking whether a public reviewer would need the, information in 
order to draw valid conclusions regarding the environmental impacts of ~ 
project, and whether the information could reasonably be made available during 
the process of developing an EIS. If the answer to both questions is yes, the 
EIS should contain the information. If it does not, then the EIS process is 
not functioning as i.t should. We believe that is the case here. 

In the Response, the following issues were identified by the District as being 
left to the ~ermitting process for resolution: 

amount and type of·wildlife mitigation 
amount·and type of aeration needed for recreation management 
costs of the above 
development of operating procedures for the dam which have ramifications 
for water quality impacts and mitigation of those impacts. 

In our view, the EIS should contain, as a minimum, documentation that 
mitigation is or·is not feasible and practical, an evaluation of mitigative 
techn.ique$ and their· costs, and the mitigation proposal of the project sponsor. 
This should be done for each alternative. 

Similarly, the operating procedures for the dam will have effects in a number 
of important areas, such as water quality downstream and within the 
impoundment. Evaluation of these effects is difficult unless the EIS addresses 
them fully. 

ROLES OF Vl\.RIOuS Pl'J\TIES IN TilE PROCESSES 

The District's Response contains language which makes clear its belief that 
state agencies have the responsibility for replying to requests for detailed 
project 'information. We disagree. While the District can arrang·e for the 
compilation and analysis of project data by any entity it chooses, incluQing 
state agencies if they agree·, the ultimate responsibility for making those 
arrangements and making sure that the data is provided must be the District's. 

This ~n no way conflicts with the fact that fft.iPCA routinely does considerable 
modeling of project data, nor that agencies routinely share information and 
expertise to the extent possible and in the public interest. However, it is 
the responsibility of the project sponsor to arrange for new data gathering and 
compilation, data analysis, modeling, and other activities in support of a 
project. 
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We consider it imperative that the District be made to understand this before 
we are asked to consider a 401 certification. By separate letter we are 
informing the District of what we will require and that, while we will share 
what data and expertise we have to the extent possible, MPCA assumes no 
responsibility for producing the requisite data and analysis. 

We recommend the District be given another opportunity to respond to public 
comments on the EIS, this time with the understanding that it must (a) fully 
respond to the comments, and (b) accept full responsibility for the generation 
and analysis of project data, including that which it arranges to obtain from 
state agencies. Failing this, the District should be advised that it has this 
responsibility from this point forward. 

CONCLUSION 

In sununary, we believe the draft EIS in its present form is inadequate to 
perform its intended function under law. This has apparently resulted from 
some misunderstandings about the proper roles of environmental review, 
permitting, and the various affected parties in the process. We believe that 
publishing the final EIS without the data and analysis discussed above would 
set a precedent with unfortunate ramifications for the state in the future. We 
accordingly recommend inclusion of the data and analysis dicussed above. 

Please contact Clifford T. Anderson of MPCA Office of Planning and Review if 
further discussion of this matter is desired. 

Sincerely, 
'· I • ~ 1 r! 

}J.</l~t)<f)l. iJ.Jlif 
Gerald L. Willet 
Commissioner 

GLW:pnk 





- Minnesota Pollutio .~ .. ~~ . ~ . . 

April 8, 1988 

Roland Gullekson, Chairman 
Sand Hi11 Watershed District 
Route 2, Box 218 D 
Fertile, Minnesota 56540 

Dear Mr. Gul1ekson: 

4'' 

Re: Sand Hill Watershed District ~Jinger Oa111 Prc:iposal 

P.PR L2 1988 

The Minnesota Pollution Control Agency (MPCA) has rP.Vif~Wed the draft 
Environmental Impact ·Statement (EIS) and Sand Hill Wcitershed District's 
res ponsE~s to public comments on the <l raft El S, which ynL' s utJmitted in 
response to the Minnesota Oeµart111ent of Natural R.esourct~s· (UNR's) letter to 
you of Octob~r 28, 1987. 

Basedon this review, significant environmental concerns and data 
deficiencies r"emain. It is our purpose in writirly_ this let.t~r to clearly 
spell out what kinds and levels of information ure requfrPd before any 
approval process can move forward to completioll. 

~ACKGROUND 

In a meeting with Senator Roger Moe un FebrucirJ l, 198D, r-IPCA 
representatives informed Uonald Ogaard, fonner President. of the Lower Red 
River \.\'c1tershed Management eoard, that the U.S. Envfrr11H1H:~ntal Protection 
Agency (EPA) had reconimended dismiss ill uf tile p n~ffi rr ed project c.il tr~rna ti v t 
from further consideration, based on watr~r quality concerns. The MPCA stnff 
further noted that it had many of the sarnf~ concern$, cittd thnt thP.se concerns 
bore d i r Pc t l y on the rvi P CA ' s res p c1 n s i b il i t .Y to c er t i f y l h-' r ro j e c t u r 1 a er 
Section 401 of the Clean Water Act. This v:as (and is) liq i111portant issue 
becausP EPA has the authority to deny permit~ r~quir1:d f r:r the rrnject even 
if the MPCA grants certification. based on information nl>vt cwailuble, the 

Mf'CA cannot dispute the EPA reconnnPndation .. This in t.uni 11rcd:es it critical 
that the 'issues raised by the l~PCA, in "its comment~.) un tl11~ dr(lft EJS, be 
f!ll ly addressed by the District. The rv:PCA staff rE'cornmf'!iibJ that the 
District work with the various affected agenciPs to resulv{:: concerns, and 
stated its wtllingness to be involved. In this meetinq. nr. Ogaard 
indicated that MPCA would receive the District'~, resµons1-_.~; to its comment'.l 
r.n the draft EIS. We have received the District's resp"n:;~~.; however, the 
informotfon does not provide adequate datll which suppo1--1 ,; dpproval of the 
proposed action. The MPCA stuff has stuted thot if U1t: Uistrict takes no 
action 011 providing the information, the project. would b~ tdaced in 
jeopardy. 

PhOllf): 612: L96- 7 301 
520 Lafayette Road. St. Paul, Minnesota 5~)1S~; 

Regional Offices• Duluth/Brainerd/Dntroit L<1kes/Marsh~ll/H1whestnr 
Equal Opportunity Employer 
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GENERAL COMMENTS 

We rernoin concerned about the. c:(~f·auacy of tht: US. W£: d< 1 nut believe the 
EIS sets forth the significant 1::11vironmentt:l ;~~sues n:<:.:<1t·ding a pn:1ject and 

·J ts. a lt e rn a t i v es s o that de c i s i on s l! s tu the a µ p rn pr i a ten es s u n a fe as i b i 1 it y 
of a··project can be made by thE: 1-iublic. i~e de ncit be1ievi:: J proper 
e v a l u at i on of the i 111 pa c ts arc prov i de d tu y u i de the pf~ ririi t ti n g processes , 
provide public accountability in project decision making, a11d enough detail 
so that the above goals can be r(~d lized. 

There is debate whether the response to issues ruise<l is required to be 
addressed in the EIS; or in the permitting process. Tht~ EIS already contains 
some of the information needed by a reviewer t0 anulyzP. the environmental 
effects of this project. However, us several reviewers 11oted in their 
comments on the draft, some n1ajor quest-ions remain. Currently, we believe 
the EIS does not contain adequJte information to allow pt-nnits and approvals 
to be issued. T~erefore, the project cannot be ~µproved bas~d on current 
information. 

The S a'n d Hi 11 R i v er i s c 1 a s s if i e d a s a 2 B , 3 B , 4 A , 4 B , S , and 6 c 1 ass w a t er • 
This classification indicates the river's designated uses include fishing, 
s w i mm i n g , other rec re a ti on a l u s es , i n du st r i a 1 cons ump t i o 11 , c. gr i cu lt u r a l and 
wildlife uses, aesthetic enjoyment, and navigation. /-\ 1979 MPCA stream 
assessment of the Sand Hill River near Fertile showed the river was 
definitely 'used for recreation anci DNR data do show the existence of a 
fishery. According to Minnesota Hules Part 7050.0220, ~ubpart 3, the 
project shall not impair the quality of the upstrei:l1r. or downstream waters ur 
"in any manner render them unsuitable or objectionablP for fishing, fish 
culture or recreational uses." The District 1nust de111c..,n:;trate that the 
project will not cause 1mpairment of betH:iicial upstre,1m or do1f1·11strea111 uses. 
Information prest:ntly available indical~s that the r1r·o11used µruject could 
result in water quality violations in thP. rPservoit' 01iu Juw11stream of the 
proj e(. t. 

UETAILED COMMENTS 

If the µroposed project is to bt~ c<J11siderf:d fur·U1er, thF i11formatfo11 
C1utliner:l below must be submitted to the MPCA. The Distt·i(f. is ·ddvised 
that one or more meetings ~Ji 11 be neces~ilr.Y betwet~n the hfJ(J;\ ~i riff and 
Di s tr i ct rep res en ta ti v es to ass u r ~ 1 n 1 <le rs t d r 1 d i W} of th i ;. d ci t a re q u es t. I t 
should also be understood that bl:i(,re a project ccii-1 be .. ~pprnved, the data 
must demonstrate that project tlevP.lopmt:nt v1ill not result in violations of 
state standards. 

l111pournJ11ient and Watershed Chur<ldf'ri s ti cs 

1. 'For the purposes of pre<lictinq irnrou11dment water qu.1lity (,1Jbse4uent t.c 
c re a t i on of the res er v u i r , v a r i ri u s \'/a t er s h t: LI <:1 n d a 11 t i c i pc t e d 
irnpoundment morphometric characteristics !TlUst be tifii1ly4ed. Tilt~ MPCA 
staff has run several models to predict resrrvoir tJUnlity. Attached 
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· dre.thc 'rirodel r~ms cir1d t'he intf.!rpretations. Hie Ui'.;;tl"ict should 1·evit~w 
· th:e data and c·onclus·ions· and address the ini~lc•.cts l>y develfJpiriy 
alternatives and/or mitigation measures. 

2. · rhe 1 bistricf ~hould estirnttc the lengtli nf time nL.iccssary for the lakf~ 
tq ·t-·'~ach a "·_steady state;';after constructic1n. When constructitig new 

I 're-ser:v·'o"irs-, it st\bula be'expected tho~ there .,.,;11 h· d. start-up period 
in which" the lake w'ill f'.Xhibit very low tr;111srcirP.nc.ies from shore·line 

Ferds·fon irn~ other" source's. 1 t is reels on ab l P. "tc (;~)Li mate this period 
"

1.based upon~··wifter flushi-ng rates and ether hydrau1 ic loading estimat~s. 
This in turn can be usf'd to indicate when varirn:, rnlake monitoring arci 
fish~ stocking mea~u.res should b~ imp1eniented. 

3. · The.'Disfrict shou'<hj. predict'w<lter residPnct! tilues tc..i' c'"1 11erage, and 
one-in-ten year low (7W10) arid hi9h flows. 

4. " Areal and vb ltirnet rit hypol i mne tic: oxy«Jen lieµ l Pt ion ru te s n re ~Je 11 
correlateo to lake;TP, chloropl1yll-a and Sf'cclli disk ckpths. The MPCA 
111ade: e'st'-imates as· to" the ·nCJture of the inlake diSS<il-ved oxygen profiles 
over't}nie-~ The:se:.depletion rates ulong with~cons1deration of lake 
morph'ometric character·istices c~lluw the detenninaticr cf the nature of 
the lake's oxygenated zoi1es. The hyr;olimnet1c depletion rate along 
~1ith a determination of the depth of the therrnocli1~~ \'till allow 
rredictio·n· of the·.1depth to· which oxygen w'il ·1 ocet:r. A discharge pipe 
p 1 aced .. belo\./" this leV~'r wll l 111t.~a n di sch a rg i rig· an ox i c WCJ. ters from the 
reservoir ·which' niay gener<Jte downstrea111 water quo l i ty violations and 
other concerns· (e.g., fisheries mainte11ance). Th1:: i.JPC/l. has prrvided 
these estimates and determinations so thc.tt this is:;ue can be addre$seci. 
Again, the District should revir.w this cinta <:111d adtltTSS the impacts by 
deve l op_i ng a 1 tern a t.i ves and/ or rn it i g0. lion measure:•: .. 

Potential Downsiream Effects 

1. Downstreorn <.:quatic habitat is alsc· a CC"'ncern. 1\c1..lrdrng tu Minnesota 
Rules Pu.1~t 7050 .. 0C:lO, Subp<lrt (, 1;0 uischdr~w from ·pcir,t ur nonpoint 
s o u r c ~ s s h a l l c a· u s e a qua t i c h ci b i ta t d P ~i r r, d a t i o 11 • I I 1 e d r a ft EI S r o t es 
that the river downstream fro111 the dam w111 ti::nd tr· cu,\·ad~ the char•n81 
below the dam and· alter t.he P.xistrng wet1onds. The District s,hould 
state the· steps tnat v:ill actually be takP.n to i,·l~duce U1ese effects. 

~. S.ince .very hypereutrophic conditions are exµect.Pd tn ocr:ur in the 
reservoir, water rP leased f run the· reservoir may vi c1 I de v1.:i ter oua l ity 
s ttrnda rds. The pa rarne ter of mes t concern is dis s r~ 11.'PC oxygen (DO). An 
acceptable model such as QLJAL II should be used for analyzing DO 
in1µacts downstream. the District stir,uld conduct the dtidlysis using tile 
'fo 11 owing· i nforroabon: 

a• Initial wHhdra~1al ·[JU va·lues. Assume a value d U.O rny/l, unless a 
basis for a higher DO value ·j~ provided and JUSlif ied. 
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b. The reaeration fdctor of the sµ-i I lway. Tlli:; v:ill clepond on 
des·ign; hm't'ever, it i5 c.1 critic2l eletntnt iri Jrt('rmining whether 
standards can be met. The bi:.s i ~ for se 1 <'ft ion of th ·is factor 
should be provided. 

c. The predicted or~ce in 10-yeat· 7-day lo\'t flow (7Ql0) 1Eaving the 
reservoir. If the project vii 11 control downstrer:111 flows to the 
extent outlined in the EIS, the exact method d control should be 
described in detail. Tht: District shc1uhi pre<li<..t water losses, 
especially the evaporation that will occur frw11 the reservoir, and 
estimate the effect this 'Y'til l have on tlie n~servoir and downstream 
at 7010 flows. 

d. Calculate DO sag at the 7(~10, based on ~xµe~tet..I initial stream 
va 1 ues and bi ochemi cal ox.ygen demanu (BOD) of thP stream after 
project implementuU0n. 

e. The analysis should consider the additive effects Gf the dam 
discharge on downstrea111 point and nonpoint sources, and their 
combined effects on DO says at the predicted 7410 event. 
Di sch a rges fror,1 tile contro 11 ed ponds c. t or o th~r ~ources 1 oca teu 
at Winger, Fertile anG, if needr:d, at Beltra1iti and Climax should 
be analyzed. 

f. Analysis of downs trean1 tffects c.lue tu Clr<,iwduww) pf the reservoir 
for maintenance, emerqenc i es, and 1 ow-fl ow cQnd it ions. 
Specifically, this should address the sediment n~lr.«ses and sluir.e 
effects which may occur if drav-1downs an: n:q11i red. 

~ater Quality Management Consideriltiuns 

The establishment of mana0ement goals ·1s l'llP of tht• fir~,;~ stepf; that shoulc 
be taken in the creution of a new i111poundM:11t. rt is unclear what the 
District's. goals are for this project. ·Thtl following sb()ulci bt· considerf-'<4: 

l. 001-~s the District hrpe to flliHlc.l~iE· the reservoir for ~iv,ri111rning, other body 
contact recreation and. a sport fishE:!t')'? If it i~ ~<i b~~ m~nag"":d, for 
example, as a sport fishEry, what dot=:s the Dist.rift. intend to do to 
maintain it? If nerators will be empl0ycd to suµport <1 sport fishery, 
the number, placement, and cust of the aen1.tors anJ their maintenance 
plus other management effori..s should be rrovid1~d. 

2. Modeling conducted by MPCt\ staff predicts hyperf~ut:rophic conditions for 
the reservoir. Set:· the attactiec dnalysis. 

Nuisance bloom conditions are likely tu be prese11t c;hout 66% of the 
time during the summer, with severe blooms at1out 4m~ of the time. 
These concentrations of algae would net only make ~IH~ reservoir 
objectionable for primary contC1ct recreation but cou.l<,l also make it 
objectionabl~ for noncontact uses., such as fishi~~. 
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The outloo.k for transµarencj ·is E.:Ven \vorse dUL in part to the algal 
-.levels, but also the potentic:l for ~1igl1 111organic turtiuities f-rom 
sh.ox~Jine erosion, etc. The rnudels estinwt.e rm~an tr(rns~arency to bP 
between 0.5 - 1.0 meters. The public will likely f;!:rceive l11f~ lake (ls 
(:.:ither "swimming imµaired" or "no swirrnniny. 11 Lak.P users i11 Nc:rthern 
Min.n~sota hove somewhat hic.:iher exi;ectations re9JrJing Woter ciuality and 
~o u 1 d assoc i ate trans p n re n c i es i n the 1-2 ~ . r (inc; e , w i th no s w i mm i n y . 

. ~le pr;ed.ict that based on the high chlorophyll-a cuncentrations and lm·; 
transparency that the reservoir would be ill suited for swimming during 
111ost of the summer. 

G i v en the rel a t i v e 1 y h i g h Tr v a 1 u es a 1 o 1 i y w i t It exµ t· c t e d tot a l n i tr o gen 
(TN) concentrations, it is likely that inla"'-e TN:TF ratio$ will be very 
iov1 (i..:e., 5,~10). This would strongly ~.U<;ye~t tl1c:it blue;..green algae 
will dominate the sur11mer phytoplankton. Tht:: druft EiS acknowledges the 
putential for blooms and notf~s thnt watershed mancJ'JCrnent practices 
would have to be improved substantially. Thert:fore, the Distrkt 
shou,ld, present a plan to ctddress such improvemen_ts and include the 
costs of such improvemE~nts. ror example~ what: percentayt: of the 
watershed would have to be treated with conserv2tion practices to 
ctchi,,ev.e average summer sP-cci disks level-s exc~eding 2 M., total 

· phcs'phorus of 50 ug/l and average surr;iner Chl-a 1Jt:101t1 30 ug/l? These 
,a re , con di ti on s t y pi c d l of I a k es i n the a n_ c.i u I- t ll e pr u j e ct. 

, r 

Oµera ti ona 1 P_l an, 

1. The operation of the reservoir \-¥ill be criticc.1 ii ttH~ project is to 
hav<! any flood control berdits to thti r11ain stein nf thi: He<J River. We 
undPrstand that a HEC-I model has been ru11 for the projPct. We request 
that the inputs and outputs ot the model be prcvid~d to the lvil-'CA staff, 
a l on g wit h a n a n a l y s i s u t h CrW the re ::; u it s u f t i H~ ~ r:- 111 ode l s w i l l c.i ff e c t 
0µ~1,ational pla11s. 

l. At lhe reque<.>t of the hPCA, tlw dr~ft EIS ir:c LudEd i11fonnation, 
P.Vnlu<ltion and ctnc1lysis rrli"i1.ed to tile ~ection 401 rrl'tlficntiun 
requirements of Ulf' MPC/\. The drdft Ll~ til:.c1 i11cl111l1·d U1<:: Sand Hill 
River Watershed Oistrir.t''..> Proposed Operation ;:irH_; hainltitidnce Plan as 
modifi~d and amended hy the dm<Jnstredm re:,uurr.Ps opr~r11i.·iun plt1n ~nd 
mitigation requirements of tiit~ drnft EIS. / 

ThE: i.nformation for the opet-ation and ri:oiriLenanct~ pl2n must bE! bruuyht 
u p Lo · d a t e to a d d re s s w a t e r · 4 u c i1 i t y re l a t e d o µ t: r a t i L n l rn d ma i n t E%J 11 c e 
procedures. These include prncedures for 11ia.nayer11L'l 1 t <'f: 

a. low-flow comlitions, includiny 11ic1intenance cf c/L1wnstrect111 flows. 

b. sediment accumul2tion at the ouUall structure, incluainy how 
sediment will L>e re1i1oved to mcintuin down'.,;trea1n flows. 
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c. drawdowns which will occur due to normal maintenance, emergency 
repairs, and during h:v1-flow conditions. The plans should address 
n1itigation or avoidance uf sediment releases and utller impacts 
which will otherwise occur as a result of these druwdowns. 

3. The draft EIS also included tile Scind Hill River Watershed District's 
proposed general Specifications for Temporary Air Jnd Hater Pollution, 
Soi l Eros i on , and S i l ta ti on Cont r o l P l an s , and for W a te r Cont ro 1 ( <.fr aft 
EIS Appendix E). The Watershed District ~1ill alsu need to submit final 
plans and specifications to the MPCA for review an<l ayproval. 

CONCLUSION 

The EPA has recon111~nded dismissal of the proposed project, and based on the 
current information, the state has no evidence to dispute this 
recomnenda ti on. 

If the p roj ec t is to be pursued further, information 111us t be provided by the 
project sponsor and that information must show that the action will not 
result in violations of aµplicable standards. 

We recommend that District representRtives and cor1~;ul tants meet with us to 
discuss this letter and the requirements it contains, arid to identify 
existing sources of information within the agencies. Please contact Mr. 
Curtis Sparks, MPCA Division of Water Quality at (612) 297-1831, if you have 
any questions about this letter and to arrange this meeting. 

Si r1cere ly, 

~ 1
11· ,, ) . ·l~( .. ' ;' ,, ' -· / .,,. ~ ( .. u, , 2 ..... ./ ( (, . 

( 

Gerald L. Willet 
Commissioner 
Minnesota Pollution Control Agency 

GLW:n1r1f 

cc: The Honorable Roger Moe, Minnesota Stute Senator 
The Honorable Edgar Olson, Minnesota State Representative 
Mr. Joseph N. Alexander, Cl1mmissioner, Minnesota Departnerit of 

t~atural Resources 
U.S. Environmental Protection Agency, Region V, Chicayo, Illinois 



Darrell Wad~na, 
Chairman 

JP.rry Rawley, 
Secret3ry/Treasurer 

RESERVATION 
TRIBAL 

IL 

P.O. Box418 
( 218) 983-3285 

WHITE EARTH, MINNESOTA 56591 

April 25, 1988 

Commissioner Alexander 
Minnesota DNR 
500 LaFayette Road 
St. Paul, MN 55151 

Dear Mr. Alexander: 

SUBJECT: Winger Dam Project 

RECEfVED 

APR 28 1988 

COMMISSION 

We have heard that a group is proposing a dam on the Sand 
Hill River near Winger. 

Would you please send to us either the name and address of 
the contact person for the sponsoring group or the project's 
proposal and the environmental impact assessment. 

Sincerely, 

,1:-Jl 1J( 
;J . ·'fl fv.__:,, 

~Wilcox 

DW/ps 

---------------District Representatives--------------
DISTRICT II 

Steve McArthur 





COST ESTIMATES AEMQYEP AT BEQUEST OE CONSULTANT 

Schill Environmental onsultants, Inc. 

2785 VVhite Bear Avenue, Suite 210 •Maplewood, MN 55109 • (612) m-6606 

May 23, 1988 

Mr. Roland Gullekson, Chairman 
Sandhill River Watershed District 
Route 2, Box 218D 
Fertile, Minnesota 56540 

RE: winger Dam Proposal - Additional studies for EIS 

Dear Mr. Gullekson: 

In response to recent meetings with staff of the Department of Natural 
Resources and the Minnesota Pollution Control Agency regarding information 
deficiencies in the Draft EIS for the Winger Dam project, I am transmitting 
herewith a proposal for consultant services to be undertaken in order to 
satisfy the review agencies concerns. 

As you'll notice, the work involves field, office and related expenses by 
Schilling Environmental Consultants, Inc. and the subcontractor: Wenck 
Associates, Inc. The total cost for the entire project is It is 
our intent to ~omplete this work by September 1, 1988. 

We ~ook forward to conducting this work for the Sand Hill River Watershed 
District and trust that you will look favorably upon this proposal. 

Joel G. Schilling 
Principal 

Enclosure 



Environment 1 Impact Statement 

PROPOSAL FOR STUDIES 
IN THE 

SAND BILL WATERSHED DISTRICT 

Schilling Environmental Consultants. Inc. 

Task 1 

Task 2 

Task 3 

Task 4 

Water Quality and Alternative Dam Proposals 

16 hrs. 

Recreational Benefits: Fisheries, Boating & Wildlife 
uses 

16 hrs. 

Habitat Compensation Study 

a. Wildlife compensation: enhancement/replacement and/or type 
(wetland & upland) 

b. Aeration of reservior and downstream river 
c. Reservior operation procedures 

32 hrs. 

Erosion and Sediment Control Study 

20 hrs. 

Related Expenses: Travel & Offfice expenses. 

Subtotal: 

(See Attachment) 

Water Quality 

TOTAL: 



Consulting Engineers 
(612) 475-0858 
FAX - (612) 476-0504 

••••• ••••••• .. ..-.. 
Wenck Associates, Inc: 

May 19, 1988 

Mr. Joel Schilling 
Schilling Environmehtal Consultants 
2785 White Bear Avenue, Suite 210 
Maplewood, Minnesota 55109 

Re: sand Hill Watershed District - Proposed Winger Dam 
Proposal for Professional Engineering Services 

Dear Joel: 

As you requested and in accordance with our discussions, 
Wenck Associates, Inc. is pleased to present the following 
proposal concerning modeling and analysis of water quality 
aspects for the proposed Winger Dam. We understand that 
the work is to be conducted under your overall direction 
and that you will serve as the client's contact. 

The nature and scope of the water quality modeling and 
analysis project are indicated by the concerns of the 
Minnesota Pollution Control Agency expressed in the 
April 8, 1988 letter ·from G. L·. Willet to Mr. Gullekson. 

The elements of our proposal are as follows: 

1. Field Study - Sampling during a low-flow period at 
approximately 10 stations on the Sand Hill River 
and significant inflows on two successive days for 
the parameters in Table 1. In addition, on 
selected stations, 24-hour monitoring of dissolved 
oxygen and temperature to investigate biological 
rates (see enclosed articles). 

2. Hydraulic Analysis - Using measured streamflows 
and water depth observations from the field study, 
together with previously determined ·channel 
cross-sections, mean velocities and times of flow 
will be determined for the low-flow conditions 
encountered. The 7Ql0 will also be estimated, and 
velocities and flow times will be determined for 
this condition as well. 

3. QUAL-II Modeling and Analysis - The QUAL-II 
computer model will be implemented as suggested by 
the MPCA. Calibration parameters will be 
primarily based on the field study results. Other 
information that may be taken into account 
includes MPCA modeling studies on neighboring 
rivers, and the earlier water quality data. 

832 Twelve Oaks Center 
15500 Wayzata Blvd. 
Wayzata. MN 55391-1418 



Consulting Engineers 
(612) 475-0858 
FAX-. (612) 476--0504 

Wenck Associates. Inc. 

3. 

, INC .. 

1 

the 

will be an analysis 
the proposed 
A report will be 

work and the 
·in answer to the 

will be presented orally 
the Watershed District at 

is as follows:. 

Analysis 

TOTAL 

when notice to proceed is 
completion of elements 1 - 3 

questions you or the 
and the project in general 



*For four 
determined .. 

1 

samples, 2- 1 5- 7-day BOD will be 





OHR INFORMATION 
(612) 296-4157 

6, 1 

Mr. ght Wilcox 

• ST. 

R RESO R ES 
MINNESOTA 55155-4'-0 __ 

White Earth Reservation Tribal Council 
P.O. Sox 418 
White Earth, i·iN 565'.:il 

Dear Mr. L-lilcox: 

Thank you your letter requesting information about the proposal for a Class 
I, high-hazard dam on Sand Hill River just south of Winger, Minnesota. 
proposed project is c Hill River Watershed District Project No. 4 
the Winger Dam is being s by the Sand Hill River Watershed 
District. dam itself is to be built at the T.H. 59 cross of the 
Sand Hill River is ign stream flood damage reduction, 
provi a recreational l and il itate an _upgraded T.H. 59 crossing of 
the Sand Hi 11 ver. 

Statement ( 
meeting to 
DNR is now 
where 
The Fina 1 

If you have 
should contact e 
Chairman, at 

e 
Universi 
Thomas 

(DNR) _completed a Draft Environmental Impact 
of document is attached. 

EIS was held Winger 1 
ion of Final EIS, ich is 

to the comments submitted on the Draft EIS. 
is len because the DNR is working with the 

agencies to address some of the 
ing this project proposal. I am having the 

added to the list of interested persons 
ial documents) when it is available. 

District's project proposal, you 
Hill River Watershed District 

, ile, nnesota 56540 (218/945-6299) or 
ineer at Houston gineering, Inc., 2505 N. 

, 105 (701/237-5065). Please contact 
e of Planning at 612/296-4796 if you have any 
vironmental Review Process. 

I hope this infor~ation will be of assistance to you. I apologize for the delay 
in responding to your letter. 

1 
Commissioner 

cc: 





RES URCES 
BOX I 500 LAFAYETIE @) ST. PAUL. MINNESOTA • 55155-40 __ _ 

ONR INFORMATION 
(612) 296-6157 

Commissioner Gerald L. Willet 
Minnesota Pollution Control Agency 
520 Lafayette Road 
St. Paul, Minnesota 55155 

Dear Commissioner Willet: 

June 23, 1988 

The purpose of this 1 etter is to respond to your April 8, 1988 letter on 
the Proposed Sand Hill River Watershed District Project No. 4 (Winger 
Dam) Environmental Impact Statement (EIS). Your letter outlines the 
position of the f.1innesota Pollution Control Agency (MPCA) regarding the 
sufficiency of the Ora EIS prepdred in 1987 by the DNR, the 
distinctions between en~ironmental review and regulatory processes 
(including the responsibilities of va iou-s parties) from the perspective 
of the HPCA, and the extent of information for the regulatory processes 
that the MPCA feels should be included in._ the Final EIS. 

The Department of Natural Resources (DtJR) acknowledges that the purposes 
of an Environmental Impact Statement are to include a detailed 
description of a proposed project serve to promote an understanding of 
the environmental impacts of a project proposal, address significant 
environmental issues associated 1r1ith a proposed project, be used as a 
guide in permitting processes, and provide for accountability in various 
decision-making activities. 

In addition, while it is desirable that, to the extent possible, an EIS 
include information with the level of detail necessary to comply with 
data required for a permit decision, contrary to the implications in 
your letter, neither state pol icy nor rule requires an EIS to include 
all of the information for all permits associated with a project. For 
example, the UNR rules for construction of new dams provide that the DNR 
determine an appl ant has demonstrated the need for a project in terms 
of quantifiable benefits (Minn. Rules part 6115.0410, subp. 8, item C). 
However, irrespective of the extent of information and the ~xact level 
of detail presented in the EIS such a determination and demonstration 
of need is required in connection with a permit application. 

As you know, the rules applicable to an EIS provide a mechanism (at the 
discretion of the RGU) for information for all permits to be included in 
the EIS, for information fo some permits to be included in the EIS, or 
for the EIS to include simply a listing of permits associated with a 
proposed project ( nn. Rules part 10.2100, subp. 6). The particular 
approach chosen s to tifi as part of the Scoping Decision 
Document. For this EIS, e selected (and identified in the Scoping 
Decision Document) e o ion of identi ng the required governmental 
approvals and the unit government responsib1e for each approval. 



Page 2 

The Scoping Decision document did not identify any specific permits for 
which permit information would be developed currently with the EIS. A 
si~ilar approach was used in the MPCA Winona County Resource Recovery 
Facility EIS Scoping Decision Document. 

The recent r1PCA letter also raises issues on the distinction between the 
environmental review process and the regulatory processes. The DNR 
concurs that these processes are complementary and can not substitute 
for eac~ uth€r. In fact, it is the EIS that is to be used as a guide in 
the various permitting processes. However, to a certain extent, 
particularly with projects such as Class I dam proposa1s, the permitting 
processes do include evaluations of overall project feasibility. For 
example, DNR advisory opinions and regulatory decisions on project 
proposals for construction of Class I dams involve determinations that 
the overall plans of a project sponsor are adequate, feasible, and 
pr a c tic a 1 ( Minn . St at. § 112. 4 9 and Minn . Ru l es parts 6115 . 0 190 , 
6115.0200, and 6115.0210). 

The DNR also concurs that the question of whether issues should be 
addressed in an EIS or be postponed until the permitting process is a 
judgment call. The Department's position is that the Scoping Decision 
Document for this project outlines the study parameters for both 
existing and new information so that the Final EIS, when concluded, will 
provide sufficient evaluation for reviewers or reviewing agencies to 
reach reasonable and valid conclusions regarding the environmental 
impacts of a project proposal. The MCPA should keep in mind that the 
draft responses submitted by the Sand Hill River Watershed District 
represent the position of the project proposer and not necessarily that 
of the DNR as the RGU. 

Your recent letter also describes deficiencies in the Draft EIS in the 
areas of water quality, flood control b.enefits, recreation benefits, and 
mitigation and the benefit/cost ratio. The essential concern for the 
Department with your identification of further Draft EIS deficiencies is 
one of appropriate timeframes. A reviewing agency has a responsibility 
to submit co~ments on a document during the established review period. 

The public review and comment period on the Draft EIS began June 29, 
1987 and concluded August 11, 1987. This time period includ~d an 
extension of the comment period at the request of the federal agencies 
and the MPCA. The very purpose of the public review period is to 
solicit comments from interested parties and agencies on the Draft EIS. 
Various reviewers identified concerns and deficiencies in the Draft EIS 
which require responses from the DNR as part of the Final EIS. Since 
the MPCA did submit comments during this public comment period, those 
comments were the appropriate mechanism for MPCA to address deficiencies 
in the Draft EIS. 
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Since that time DNR staff have been involved with the preparation of the 
Final EIS including responding to concerns identified during the public 
review period and revising certain sections of the Draft EIS as 
warranted by the particular concerns outlined for the DNR. The 
responses from the Sand Hill River Watershed District referred to in 
your letter are the District's position and responses to information 
requested by the DNR for the DNR to answer the various concerns raised. 
The completed Final EIS will include additional information for many of 
those responses necessary to represent the position of the DNR as the 
RGU. This approach is consistent with the directive in the EQB Rules 
that the Final EIS discuss responsible opposing views related to scoped 
issues (Minn. Rules part 4410. 2700, subp. 2). 

Your letter citing apparent additional deficiencies, however, is 
problematic since the Draft EIS review periop. is concluded and the Final 
EIS review period has not yet occurred. When the Final EIS is 
distributed, another review period will occur. At that time, the MPCA 
can and should indicate to the Department its position on the 
sufficiency with which the DNR responded ~o the comments of the MPCA and 
the adequacy of the Final EIS. Those comments will bear directly on the 
DNR's determination of the adequacy of th"'e Final EIS consistent with the 
EQB Rules. 

The ONR is particularly concerned with recent requests for additional 
information to be included in the Final EIS to respond to Draft EIS 
deficiencies when those concerns were 110t previously identified. 
Comments on these specific requests identified in your letter follow: 

Water quality 

The Final EIS will include additional discussion and evaluation of 
water quality impacts to respond to comments submitted by reviewing 
agencies including those of the U.S. Environmental Protection 
Agency and the MPCA. The DNR acknowledges the additional reservoir 
modeling completed by the MPCA and submitted to the Sand Hill River 
Watershed. The DNR will attempt to use that data in the Final EIS 
to further predict likely water qualitx of the proposed reservoir. 
The DNR takes issue with the position in your letter that the Draft 
EIS did not include an analysis of downstream water quality 
impacts. The Draft EIS contained the water quality analysis based 
on the DNR water quality sampling program. The purpose of this 
analysis was to indicate the impact of the proposed project on the 
aquatic environment. The sampling included in-reservoir locations 
as well as locations both upstream and downstream of the proposed 
reservoir. 

It is important to understand the DNR's perspective in the Draft 
EIS water quality analysis section as reflected in the Scoping 
Decision Document. The DNR is interested in assessing impacts to 
natural resources and to determine the extent to which the water 
quality of the proposed project would impact natural resources. 
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Therefore, the direction of the water quality evaluation was to 
determine the relationship between in-reservoir water quality and 
fishery resource potential, and to determine the relationship 
between water quality and maintenance of minimum flows to protect 
downstream resources. in addition, with this perspective in mind, 
the Draft EIS discussed the reasons why the v1ater quality analysis 
was 1 imited to the water quality impacts of Alternative No. 1 as 
none of the other alternatives was suited to supporting even a 
1 imited sport fish population. 

We note that the MPCA has informed the Sand Hill ,Hiver Watershed 
District of the water quality stream classifications applicable to 
the Sand Hill River. We believe the reliance on the relationship 
between water quality and stream classifications is overemphasized. 
Everything not specifically classified becomes these 
classifications. The classifications of the Sand Hill River could 
be changed under post-reservoir conditions. 

We are encouraged by the r1CPA's willingness to participate in 
efforts to attempt to resolve water quality issues. Your separate 
letter to the Sand Hill River Watershed District requests various 
analyses to be completed to determine potential downstream effects. 
If th e ~~ate rs he d Di s tr i c t i n i t i ates th i s add i t i on a 1 work , the D N R 
may be able to include the results of this analysis in the Final 
EIS after review of the evaluations by the MPCA. 

Flood control benefits 

The Draft EIS already identifies flood control benefits that might 
be anticipated to accrue on the Sand Hill River and on the main 
stem of the Red River based on projections by the project sponsors. 
The Final EIS wil 1 include some further documentation, as 
identified by the Watershed District, to substantiate the extent of 
flood control benefits attributable to Alternative No. 1. 

Recreation benefits 

The Draft EIS does not identify specific proposals of the Watershed 
District to provide for a fishery resource since providing such 
plans was not a component of the proposed project description 
information required by the Watershed District for the Draft EIS. 
As outlined in the Scoping Decision Document, the EIS evaluated the 
type of fishery that might be expected to occur. The DNR's 
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analysis of fishery potential presented in the Draft EIS concluded 
that a reservoir as proposed by the project sponsors is likely to 
be a very eutrophic roughfish reservoir with physical and chemical 
characteristics closely related to that of a bullhead type of lake. 
Until the information regarding the fishery potential was apparent, 
the lack of a formal plan for the provision of a particular fishery 
resource was adequate. The Final EIS will identify the i~atershed 
District's commitment to provide both a fishery resource and other 
fish management techniques consistent with the limited projections 
of a fishery that might be expected if Alternative No. 1 were 
constructed. 

The DNR notes the interest of the MPCA that the EIS address 
swimability or potential body contact recreation within the 
reservoir. However, such an analysis was not identified in the 
scoping process as a significant issue to be addressed in the EIS 
and therefore the EIS is not deficient without such information. 
The Department recommends that the MPCA war~ with the Sand Hill 
River Watershed District to include such modeling and research as 
part of the MPCA's permitting processes. 

Regarding the relationship between recreational benefits and water 
quality, refer to the above comments on water quality for 
information on the water quality perspective used in the Draft EIS 
and on the water quality analyses to be added to the Final EIS. 

t·1 i t i g a t ion and the be n e f i t c o s t rat i o 

Contrary to the position of the MPCA, a "meaningful benefit/cost 
ratio" is neither a necessity for state publicly funded projects 
nor required by the Environmental Review Program rules. The Draft 
EIS presented the costs and benefits identified by the project 
sponsors and outlined the 1 imitations of the economic information 
supplied by the project sponsors. The Final EIS will include 
cost projections (which include mitigation costs) for Alternative 
No. 1 as submitted by the project sponsors. The Watershed District 
is committed to providing adequate wild)ife mitigation. 

The DNR has agreed that while the exact terms of fish, wildlife and 
instream flow mitigation will be determined during the DiJR 
permitting process, the mitigation requirements and the extent of 
losses requiring mitigative measures identified in the Draft EIS 
rernain unchanged. Further, the final methods to accomplish the 
mitigation will be developed and reviewed in cooperation with the 
HEP Team. The Final EIS al so will include costs of wildlife 
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mitigation and aeration system management techniques for 
Alternative No. 1, the alternative which would result in the 
greatest overall loss of habitat units and the only alternative 
minimally suitable to providing a potential fishery resource. The 
Draft EIS already included a draft of the Watershed District's 
operating procedures for the dam and provided the DNR's 
determination of the changes in that plan that are required to 
adequately protect instream flow resources and to replicate natural 
conditions. Therefore, there is already sufficient information in the 
Draft EIS about the impacts associated with operation of a proposed dam 
at this location. 

CONCLUSION 

The DNR appreciates the f1PCA' s gen era l comments regarding the 
responsibility of the project proposer to provide data, compilation, 
modeling, analysis, and.other information about specific plans and 
commitments regarding a project proposal to assure sufficient analysis 
in the EIS and concurs in those comments. This reinforces the position 
already expressed on numerous occasions by the DNR to the Watershed 
District. We note that your separate letter to the Sand Hill River 
Watershed District informs the District of the extent of information you 
will require in order to consider 401 certification associated with the 
proposed project. 

The MPCA contends that the Draft EIS is not adequate in its present 
form. The DNR as the RGU is required ultimately to determine the 
adequacy of the Final EIS. However, because substantive comments and 
concerns were raised by the Draft EIS, that decision will obviously not 
occur until after the Final EIS public review period has concluded. 
This period between the Draft EIS and "the Final EIS is for the DNR to 
respond to concerns raised by the Draft EIS and to revise the Draft EIS 
as warranted. This letter outlines some of the additional information 
which has been generated for the Final EIS. The purpose of the Final 
EIS review period is to provide an opportunity for interested parties 
(such as the MPCA) to submit comments on the sufficiency of the 
responses to concerns identified by the Draft EIS. 

The UNR intends to include a section in the Final EIS to address ongoing 
project coordination. Your letter, this response and other relevant 
project information correspondence will be included in this new section 
to further document various coordination efforts. Continued cooperation 
between the project sponsor and the reviewing and permitting agencies 
serves the interests of all parties and reinforces the working 
relationships between our two agencies. 
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Please contact Thomas Balcom in the DNR Office of Planning if you or 
your staff would like to further discuss these issues. 

Yours tru 1 y, 

//~ . ./ J~~exander 
Commissioner 

c: Steve Thorne 
Vonny Hagen 
Ron Nargang 
Larry Shannon 
Roland Gull ekson - Sand Hil 1 River i~atershed Di strict 
Joel Schil 1 ing - Schil 1 ing Environm~ntal Co-nsul tants 





Schilling Environmental Consultants, Inc. 

P..ugust 31, 1988 

Mr. Roland Gullekson, Chairman 
Sandhill River Watershed District 
Box 92 
Fertile, Minnesota 56540 

RE: Water Quality Study of proposed Winger Dam Project 

Dear Roland: 

Unfortunately, some delays beyond our control will necessitate the final delivery of 
0ur report to September 23, 1988. Additional laboratory analyses for Biochemical 
Oxygen Demand requested by the MPCA resulted in a delay of three weeks longer than 
we had anticipated in June for data turnaround from the commercial laboratory. We 
are confident in being able to meet this schedule. Hopefully, this will have a major 
effect on the issuance of the final Environmental Impact Statement by the Department 
of Natural Resources. 

Please give me a call if you have any questions regarding this schedule. 

Sincerely, 

Joel G. Schilling 
Principal 

cc: Mr. Lawrence Woodbury, P.E., Houston Engineering Co. 
Mr. Curt Sparks, P.E., MPCA 
Mr. Tom Balcom, MDNR v 
Mr. John Erdmann, P.E., Wenck Associates, Inc. 





Sand Hill River Watershed District 
DANIEL WILKENS, Secretary 
(218) 945-6529 
Route 2, Box 218 D 
Fertile, Minnesota 56540 

October 24, 1988 

Commissioner Joseph N. Alexander 
Minnesota Department of Natural Resources 
500 Lafayette Road 
St. Paul, MN 55155 

Dear Commissioner Alexander: 

ROLAND GULLEKSON, president 
ROGER HANSON, vice president 
FRANCIS LAVOI, vice secretary 
VERNON LARSON, treasurer 

The Sand Hill River Watershed District is pleased to enclose two copies of the 
report entitled: "The Winger Dam Project Supplementary Environmental 
Studies to the Environ.mental Impact Statement" completed in response to 
several issues raised in the Minnesota Pollution Control Agency's letter of April 8, 
1988. We believe these additional studies address the concerns raised by both the 
Agency as well as othe.rs with respect to possible downstream water quality impacts 
and the control of watershed nonpoint source pollution relating to this project. 

We would reiterate that the District is committed to the completion of this 
important flood control project and it is our hope that it may now move ahead in a 
more timely manner with the issuance of the Environmental Impact Statement by the 
Department. If you or your staff wish to discuss the contents and/or conclusions of 
this report, please feel free to contact us at (218) 945-6299. 

Sincerely, 

~~£s!1JMhrv 
President 

Enclosures 

cc: The Honorable Roger Moe, Senate Majority Leader [Exec. Summary] 
The Honorable Edgar Olson, State Representative [Exec. Summary] 
Commissioner Gerald L. Willet, MPCA 
U.S. Environmental Protection Agency, Region V 
U.S. Fish & Wildlife Service 
U.S. Army Corps of Engineers 
East Polk Soil & Water Conservation District 



THE WINGER DAM PROJECT 

Supplementary Environmental Studies 
to the 

Environmental Impact Statement 

Prepared for: 

SAND HILL RIVER WATERSHED DISTRICT 

Prepared by: 

SCHILLING ENVIRONMENT AL CONSULT ANTS, INC. 
Maplewood, Minnesota 

and 

WENCK ASSOCIATES, INC. 
Wayzata, Minnesota 

OCTOBER 1988 

> / 

Date 

!Qfin B. Erdmann, P.E. 
l t9 /(_j)/Jf 14241 



EXECUTIVE SUMMARY 



EXECUTIVE SUMMARY 

The Sand Hill River Watershed District has proposed to construct a dam and reservoir 

near the City of Winger, Minnesota, for the purposes of providing flood control, a 

recreational lake, and a river crossing for U.S. Highway 59. This report, prepared by 

Schilling Environmental Consultants, Inc./Wenck Associates, In~. under contract with 

the District, answers questions raised by the Minnesota Pollution Control Agency and 

others regarding possible environmental impacts from the proposed project. The 

report is supplementary to a draft Environmental Impact Statement previously prepared. 

by the Minnesota Department of Natural Resources. 

The key findings from the present study are listed below. 

1. The seven consecutive day, once in ten year low flow (7Q10) at the proposed 

Winger Dam site is zero under existing conditions. With the proposed dam, 

however, a minimum outflow of 1. 7 cubic feet per second would be maintained 

from March 25 to June 15, so this flowrate would effectively be the "spring 7Ql0". 

2. The proposed Winger Reservoir hydraulic residence time (period of time 

necessary for permanent pool filling) based upon average inflow conditions is 

about one-half year (0.55 year). 

3. Water quality conditions within the proposed Winger Reserv(Jir would reach 

steady state conditions (system maintains a relative equilibrium) in slightly more 

than one year (1.2 years). This is based on average inflow conditions and should 

be viewed as a minimum estimate. 

ES-1 



4. Significant groundwater discharge occurs throughout the riverine wetlands 

downstream from the proposed dam, hence these wetlands do not wholly depend 

upon periodic surface flooding for their existence. Therefore, possible riverine 

wetland impacts resulting from the project will not be as great as previously 

stated. 

5. The proposed reservoir's water quality will be similar to that of other lakes in 

agricultural areas of the western and southern portions of Minnesota. 

6. The suitability of the proposed reservoir for swimming may be limited due to 

excessive fertility and consequent algal bloom formation. Conversely, however, 

with a supplemental winter aeration facility the reservoir will be able to support a 

very productive warmwater gamefish population. 

7. Water quality data from the Sand Hill River in June 1988 (this study) were 

generally comparable with May-September 1986 data (Department of Natural 

Resources survey). Both surveys revealed instantaneous dissolved oxygen 

violations within the 10-river-mile reach downstream from the proposed dam site. 

8. The periodic discharge into the Sand Hill River of effluent from the City of 

Winger's wastewater stabilization ponds results in moderate positive and negative 

effects on downstream dissolved oxygen. Positive effects derive from 

enhancement of algal growth; negative effects arise from input of oxygen

demanding materials. 

9. The proposed outlet structure, as designed with a 24-foot free-fall, would result in 

adequate aeration of the reservoir outflow even under summer low-flow (worst

case) conditions. 

ES-2 



10. Based on river water quality modeling with QUAL2E, the proposed Winger Dam 

would not cause downstream violations of the Class 2B dissolved oxygen standard. 

11. Winter aeration of 25% of the proposed reservoir's surface area with a subsurface 

bubbler system is recommended. Using three diffusers with a total power 

requirement of 4.5 horsepower, about one third of the permanent pool volume 

would be aerated. A potentially even more energy-efficient and economical 

system (buoyant jet) may also be retained for consideration, as an alternative. 

12. During the spring period, the minimum reservoir outflow of 1. 7 cubic feet per 

second can be maintained with adequate dissolved oxygen even under drought 

conditions by pumping, if necessary, with the discharge at or above the crest 

elevation of the base flow weir. 

13. Protection against downstream impacts during reservoir drawdown from sediment 

releases and dissolved oxygen depletion will be accomplished by providing a 

riprapped outlet approach area, and by using the subsurface aeration system if 

necessary. 

14. Control of agricultural runoff in the proposed reservoir's watershed will be 

accomplished through implementation of two cooperative programs between the 

Sand Hill River Watershed District and the East Polk Soil & Water Conservation 

District. The first program will make use of filter strips, sedimentation basins and 

grassed waterways, while the second will involve minimum tillage, crop rotation 

and land set-aside efforts. 

15. Wildlife habitat compensation will be accomplished during the project permitting 

process and will likely involve the replacement of upland habitat as part of the 
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Conservation Reserve Program (CRP) and filter strip acquisition. Replacement 

through acquisition of lost Type 2 wetland habitat will be a long-term goal of the Sand 

Hill River Watershed District. 

ES-4 





Minnesota Pollution Control Agency 

December 8, 1988 

Rolland Gullekson, President 
Sand Hill River Yatershed District 
Route 2, Box 218 D 
Fertile, Minnesota 56540 

Dear Hr. Gullekson: 

RECEIVED 

DEC D 1988 

COM"Ji!SSIONER 

Re: Supplementary Environmental Studies to th~ Environmental Impact Statement 

Review of the above document has been complete~ by HPCA staff. Ve have the 
following comments. 

We note in general that, despite the assertion in the executive summary that 
the report " ... is supplementary to ... " the draft environmental impact 
statement (EIS), in actuality it addressed points raised in our April 8, 1988, 
letter to you (which addressed the project primarily from the perspective of 
401 certification), rather than our letter to the Minnesota Department of 
Natural Resources (DNR) of the same date, whose concern was primarily the 
adequacy of the draft EIS and the integrity of the process. While some 
mention of the EIS and impact assessment is included, we find little in this 
document which would cause us to rethink our position on the latter issue. 
Resolution of this concern must thus await the publication of the final EIS, 
which we understand is imminent. 

The question before us at this point is whether necessary data has been 
submitted to demonstrate that the project is certifiable under section 401 of 
the Clean Yater Act (CYA) (i.e., addresses the concerns we raised .in our 
April 8, 1988, letter to you). In this letter, th.e Minnesota Pollution 
Control Agency (HPCA) requested more specific information in order to conduct 
a more informed environmental review which would, among other things, perform 
its mandated function of guiding the permitting process. HPCA believes the 
following issues from the letter are still unresolved: 

1. The District must demonstrate the project will not cause impairment of 
beneficial uses. 

Phone: _____ _ 

520 Lafayette Road, St. Paul, Minnesota 55155 
Regional Offices • Duluth/Brainerd/Detroit Lakes/Marshall/Rochester 

Enu::ll nnnnrt11nitv i::mn1..-..,,.,.r 
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The consultant has addressed water quality standards, specifically 
dissolved oxygen (DO), but has not looked at the effect of the flow regime 
on downstream aquatic habitat (which is part of the 2B classification) or 
recreation (which HPCA documented during a stream assessment in the late 
1970s). The draft EIS and supplement agree with MPCA's assessment of the 
limited swimmability in the reservoir due to algae blooms. The 
supplement, in defense of the project, alleges that the impoundment would 
likely be used despite its condition. 

However, when MPCA staff estimated how the lake would be perceived by 
recreational users, the estimate was made using data accumulated by 
surveys of actual users. HPCA believes that the District analysis of 
predicted use should be able to define the particular users they are 
trying to attract. If they are trying to provide recreational opportunity 
for the small town of Vinger, there may be people who would use the 
reservoir mostly because it is convenient. However, MPCA's analysis 
indicates that people from outside the local area are likely, for a 
variety of reasons, to have fairly high expectations of water quality and 
would go elsewhere to find it. 

MPCA still has substantial concern about th~ quality of the impounded 
water. If the project is built as planned and the lake is of poor 
recreational quality, state funding for cleanup may be viewed as a 
solution. However, a man-made water body that was built with full 
knowledge of the predicted low water quality would have a poor chance to 
receive funding. 

Ye recommend that the District review MPCA model runs and interpretations 
and develop alternatives for mitigation. The District's consultant has 
indicated he had no major problems with the modeling efforts of MPCA 
staff. Yet, the problems with excess phosphorus were not addressed except 
to acknowledge that swimming in the reservoir is likely to be limited due 
to algae blooms. Alternatives were not discussed. The proposed 
mitigation activities appear to include the following: 

a) pump water over the spillway in the spring to maintain the protected 
flow; 

b) prevent scour with riprap in the area above the withdrawal structure 
and baffles at the outfall; 

c) prevent excessive nonpoint enrichment by implementing conservation 
plans, 

d) aerate 25 percent of the surface area in winter; and, 
e) use the DNR's modification of the operation plan. 
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Ye remain concerned about the means by which the phosphorus problem will 
be addressed. Ye are not optimistic about the nonpoint pollution control 
program suggested in the report. True, this worked well on the Clark Lake 
project, but that project included strict requirements for extensive land 
treatment upstream of the dam before the Soil Conservation Service (SCS) 
would proceed with construction. The Vinger Dam project includes no such 
requirements to our knowledge. 

2. Data must demonstrate that project development will not result in 
violation of water quality standards. 

The supplement has addressed the water quality. standard of most concern 
which is dissolved oxygen (DO). The modeling indicates no violation of DO 
(see the attachment to this letter for a discussion of the modeling). 
However, there is little analysis of the qualitatiye standards (i.e., 
nuisance conditions prohibited [Minn. Rules- pt. 7050.0210, subp. 2, 
1988]). 

3. The Distri~t should review MPCA estimates of oxygenated zones and address 
impacts. 

The District's consultant estimates five percent of the reservoir volume 
would be subject to low oxygen levels. The derivation of this estimate is 
not explained in the supplement. According to the consultant, aeration 
from the weir would result in a summer DO of 7.3 milligrams per liter 
(mg/l) even if the intake DO was zero (i.e., the intake water was part of 
the five percent low oxygen water). (See point 7 for an analysis of this 
prediction.) 

4. The District should identify steps that would be taken to reduce 
downstream habitat degradation. 

Bed erosion and its effect on the aquatic habitat of the stream bed is not 
addressed in the supplement, other than to acknowledge that it will take 
place. The draft EIS proposes an outlet structure that would slow 
velocity to prevent scour. 

5. The District must further verify the QUAL2E model with additional water 
quality data. 

The consultant used the one-dimensional, steady~state model called QUAL2E 
to simulate water quality conditions in the Sand Hill River near Vinger. 
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Based on data collected by the consultant during a June 7-9, 1988, stream 
survey, the model was calibrated and used to predict the river's water 
quality responses under various assumptions with the proposed dam in 
place. These comments pertain to that application of the QUAL2E model. 

The QUAL2E model is a well documented and widely accepted water quality 
model. However, QUAL2E, like other models, has numerous reaction rates 
and coefficients which must be calibrated to site-specific conditions and 
then verified with an independent set of water quality data before its 
true worth as a predictive tool can be realized. Vithout proper 
verification, model predictions of water quality responses under alr~red 
conditions are essentially meaningless. 

The data used to calibrate the model for the Vinger Dam Project were 
collected under extremely low flow conditions and at a time when the 
Vinger municipal wastewater treatment ponds were discharging. It is clear 
from the report narrative that these conditions precluded rigorous 
calibration of the model's hydraulic and water quality routines. The 
result, in our view, was improper calibration and setup, which resulted in 
unreliable results. Therefore, after independent review of the data and 
model calibration, HPCA staff concludes that the QUAL2E model, as 
currently structured, would require further verification with additional 
water quality data before it could be used with confidence to predict 
disso1ved oxygen responses in the Sand Hill River. 

For a more rigorous analysis of the above issue, see the attachment to 
this letter. 

To improve the application of the QUAL2E model and to reduce the present 
uncertainties in predicting water quality impacts downstream from the 
proposed Vinger Dam would require the following: 

a) Additional water quality data should be collected for use in model 
calibration/verification. A survey should be conducted during summer 
dry weather when flows are steady, but measurable, and at a time when 
the Vinger wastewater treatment ponds are not discharging. 

b) Dye studies to determine accurate time-of-travel for developing sound 
hydraulic relationships for the river reaches downstream from the dam 
site should be conducted. 

c) Cross-section data collected by the DNR, Division of Vaters, for 
their hydraulic modeling using HEC-2 should be incorporated into the 
study to insure hydraulic consistency in the water quality analysis. 

d) The aeration potential expected from the proposed dam under low flow 
conditions should be re-evaluated (see attachment). 
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6. How will the management goals be attained? 

The following points summarize the methods the District will use to 
achieve its goals: 

Flood control - plan of operation based on stage at Grand Forks 
Fisheries - winter aeration 
Recreation - nonpoint controls, public access, recognition of 
limitations Highway crossing - maintained by the Minnesota Department 
of Transportation 

Downstream- modify plan of operation 

MPCA has questioned most of these methods previously. One particular 
problem is the attainment of flood control with- the operation plan 
modification. The District originally planned to use the flow gauge at 
Grand Forks to regulate the Vinger dam. Assuming the District is correct 
in believing that a stream the size of the Sandhill River could have a 
significant impact on flooding a river the size of -the Red River of the 
North at a point at least 20 miles downstream, the modification proposed 
by the DNR may negate or severely limit any~flood control benefits. Since 
these benejits were the original justification for the benefit to cost 
ratio being greater than 1, perhaps the effect of the modification should 
be more closely examined. 

In addition, the modification (which HPCA believes would be necessary to 
mitigate the effect of altering the flow regime) will require inflow 
monitoring, which was not part of the original plan. This is another 
maintenance cost that should be part of the benefit/cost ratio if it is 
not already. 

7. HEC-I input and output must be made available to staff along with analysis 
of how results will affect operational plans. 

DNR staff provided MPCA with the hydraulic input and output from the HEC-2 
sampling they did on the Sand Hill River several years ago. However, the 
District refused to send us data from the Red River. This data relates to 
the ability of the proposed dam to perform its designed function, and 
should therefore be made public. 

8. Update operational plan. The District must present procedures for the 
following conditions: 

a) low~flow 

The consultant notes that spring time inflows greater than 2.4 cubic feet 
per second (cfs) would be released at 70 percent if the DNR operation plan 
modification would be followed. At inflows lower than 2.4 cfs, the 
protected flow of 1.7 cfs would be released, even if the District had to 
pump over the weir. According to the supplement, this pump would have to 
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handle up to 765 gallons per minute. There is no estimate of the cost of 
this pump. The capital cost and operation and maintenance should be a 
part of the benefit/cost ratio. 

In the nonspring times, the outfa~l would release 30 percent of the inflow 
down to 5.7 cfs inflow. At that point the protected flow of 1.7 cfs would 
be maintained until inflow was 1.7 cfs or less. In this case, inflow 
would equal outflow. Note our earlier point that at nonspring low flows 
inflow may exist but the reservoir level may drop below base weir 
elevation and require pumping (see attachment). 

b) drawdowns 

Neither the original or modified operating plans cover the procedure 
followed during drawdowns. There is no analysis of critical conditions 
during drawdown and what steps the District would take to avoid them. 

9. Submit final plans for the general Specifications for Temporary Air and 
Water Pollution, Soil Erosion, and Siltation Control Plans, and for Yater 
Control (d~aft EIS Appendix E). These will be necessary for the 401 
review process. 

It appears, then, that the report hns not fully addressed the concerns raised 
by MPCA, and more information will be necessary before MPCA can make a 
decision on a 401 certification. You may wish to discuss the above in more 
detail with MPCA technical staff; if so, please contact William J. Lynott of 
the MPCA Office of Planning and Review at (612) 296-7794. 

Ye reiterate in closing that this report did not address the substance of our 
environmental review concerns. Therefore, we cannot comment on the responses 
to those concerns until we have the opportunity to review the final EIS. 

Yours truly, 

Gerald L. Villet 
Commissioner 

GLY:pnk 

cc: The Honorable Roger Moe, Minnesota State Senator 
The Honorable Edgar Olson, Minnesota State Representative 
Joseph N. Alexander, Commissioner, DNR 



ATTACHMENT 

Following are the more detailed review comments relating to model calibration, 
dam aeration, and outfall regulation: 

Model Calibration 

An accurate simulation of stream hydraulics is necessary for water quality 
models which rely on time-, depth-, and velocity-dependent reaction rates to 
calcula.te water quality responses. Unless system hydraulics are reasonably 
depicted, the critical reaction rates which control the delicate balance 
between various sources and sinks of dissolved oxygen can not accurately be 
established during the model calibration process. 

To develop hydraulic relationships for use in the model, the consultant used 
depth, velocity, and discharge measurements at the U.S. Highway 59 station 
that were recorded periodically by Houston Engineering, Inc. in 1987 and 1988 
(Table B-2 of report) in addition to his own channel cross-section and stream 
discharge measurements obtained during the June-1988 survey. The channel 
cross-section data for the water quality survey were used to segment the model 
into typical reach widths and depths. The Houston Engineering data were 
analyzed by the consultant to establish depth-discharge and velocity-discharge 
relationships "for the stream at Highway 59. Of ·the 14 observations having 
concurrent discharge and depth measurements, nine observations were used to 
develop the hydraulic relationships (Figure 7 in report). The five unused 
observations had depth measurements but indications of only "trace" discharge. 
Depths ranging from 1.6 feet to 3.1 feet wider "trace" flow conditions 
indicate that variable channel or backwater effects occur at this location. 
Consequently, the reliability of derived stage-discharge relationships that 
were calcula.ted over a relatively short period of record and the general 
suitability of this site are questionable. 

The consultant subsequently used coefficients and exponents from the 
depth-discharge and velocity-discharge relationships (Figure 7) that were 
developed for the U.S. Highway 59 site to represent hydraulic relationships 
over the entire study reach downstream from the proposed dam site. The large 
spatial variability in stream geometry and hydraulics as shown in Table C of 
the report indicates that hydraulic relationships developed at the single 
upstream station can not be expected to represent bydraulic responses over the 
entire study reach. The model predicts that a parcel of water traveling from 
near the proposed dam site to Mahnomen County Road 120, a distance of about 
8.4 miles, would take about 40 days. However, review of the water quality 
data indicates that the actual flow time was more on the order of four days. 
Because normal background concentrations for chloride in the stream appear to 
be in the 6-7 milligrams per liter (mg/l) range, a peak chloride concentration 
at mile 8.4 that averaged 10.5 mg/l on June 8-9, 1988, reflects the discharge 
of effluent from the Vinger wastewater treatment ponds, which began 
discharging on June 4, 1988, at an average chloride concentration of 240 mg/l. 
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Even though the consultant used reasonable values for most reaction rate 
coefficients in the model, in order to simulate the observed water quality 
data required selective and perhaps inconsistent use of rate coefficients and 
forcing functions. For example, the input value of 30 mg/l carbonaceous 
biochemical oxygen demand (CBOD) for incremental inflow concentration is 
unusually high and not typical of ground water inflow quali t.y. Also, 
recognizing that a portion of the wastewater pond discharge was likely lost to 
seepage and evaporation in the mile-long tributary before reaching the Sand 
Hill River would have reduced the need for the larger CBOD and algae settling 
rates that were used in the model to simulate observed conditions in the river 
immediately downstream from the tributary. 

Dam Aeration 

Under low flow conditions the project report indicates that the proposed dam's 
outlet structure will be designed to withdraw oxygen-depleted water from near 
the reservoir bottom and pass it over a weir with free-fall of 24 feet into a 
vertical chamber. An outlet conduit at the bottom of the chamber then 
transports the flow beneath the earth filled dam for discharge into the 
downstream river channel. Provided that the final design ensures that the 
vertical chamber is well vented to the atmosphere, substantial aeration of the 
oxygen-poor bottom water withdrawn from the reservoir will occur. 

The consultant used one of a possible number of empirical equations that have 
been developed by water resource researchers to represent the aeration 
characteristics of dams. Typically, changes in dissolved oxygen concentration 
in a river that are attributable to a dam are mathematically correlated to 
physical characteristics of the dam, primarily its height and overflow weir 
design. To properly use an empirically derived dam aeration equation for 
design purposes, it is important that the proposed facility be of similar 
configuration to the facilities for which the empirical relationship was 
developed. 

The consultant used an empirical equation of questionable applicability to the 
proposed Yinger Dam. The equation, attributed to studies by Mastropietro of 
dams on the Mohawk River in New York, is recommended for calculating aeration 
of dams under 15 feet in height and within a water temperature range of 20-25 
degrees Celsius. Yithout additional documentation of its applicability to 
this project, use of this equation for a 24-foot high dam introduces 
additional uncertainty in predicting expected aeration potential. In 
addition, because oxygen transfer to water is slower at lower temperatures, 
the use of this equation to predict cold weather aeration potential without 
adjusting for temperature probably over-estimates the dissolved oxygen 
concentrations under winter conditions as presented in the report. Adjusting 
for the temperature influences on aeration could lower winter estimates by 
about 35 percent. Applied to the report's estimate of downstream 
concentration at 11.6 mg/l, the temperature correction factor would reduce 
this estimate to about 7.1 mg/l. 
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The report's predictions of downstream dissolved oxygen concentrations are 
also overly optimistic because the calculations did not compensate for 
atmospheric pressure which affects the oxygen saturation concentration (C ) in 

s water. Because C decreases about 3.5 percent for each 1,000 feet of 
elevation increas~ above sea level, a correction factor of 0.958 should have 
been applied to correctly estimate C at the dam site elevation of 1200 feet. 
Therefore the expected downstream coRcentrations, as predicted in the report, 
should be reduced by about 4 percent to compensate for site elevation. 

Despite the questionable application of the empirical aeration equation that 
was used in the project study and the resulting uncertainty in the predicted 
downstream concentrations for dissolved oxygen, the base flow weir, with its 
free-fall drop of 24 feet, should provide substantial reaeration. A curso1y 
check of aeration potential by HPCA using several other empirical equations 
generally indicated that dissolved oxygen concentrations immediately 
downstream from the dam would be maintained above the 5.0 mg/l standard; 
however, a more thorough analysis of weir aeration provided by this type of 
weir configuration (given temperature, height and aeration needs) as well as 
other aeration alternatives is warranted. -

Outfall Regulation 

During summer low flow periods, it is conceivable that the reservoir level 
could drop below the base flow weir elevation, resulting in no downstream 
discharge. This situation could occur due to evaporative (and possible 
seepage) losses even though measurable inflow was occurring at the head of the 
reservoir. Because the operating plan requires that outflow equal inflo~ 
under low flow conditions, there may be a need to provide pumping to maintain 
downstream flow. The report recognizes the potential need for pumping during 
spring to maintain the required 1.7 cfs, but does not acknowledge the 
potential for additional summer pumping needs. 

In summary, the primary modeling problems at the moment are the calibration of 
the QUAL2E model and the dam aeration predictions. These and the other items 
discussed above should be resolved in meetings with MPCA staff before a 401 
application is submitted. 





APPENDIX A 

April 5, 1988 

Subject: Assessmt.~ri1 1·f \vater quLi I ity of proposed reservoir at Winger Dam on the 
San<l Hi 11 ~~iver. 

ConduLted by: C.n. \,!ilson and S.A. Heiskol'Y~ Program Development Section, 
lJivi~ illl1 of Hater ~Lic..l ity, MPC/\ 

Hl"is analysis r(~lJtes to the proposed dl:!Vefopment of a reservoir on the San<l 
Hi 11 E i ver at ttie City u f ~Ji nger in SGL; the as tern Polk County. The reservoir 
will be locctted in ihc 11 \>Jater ricl1 11 portion of Polk County. This areei is near 
thL: transition bet\vee11 the North Central llardv;ood Forests (NCHF) ecoreyion and 
the Red River Valle.)' (l~hV) ecoregion. The NCHF ecoregion is water rich 
containing approxi111(d~tly 4m~ of f·1innesota Lakes (Heiskary et al. 1987). The 
i11t(;nded purpo~e 0t tl1e rt~servoir is tlirt!e fold: 1) provide for flood damage 
reduction for downstrrc111: (treas; 2) provide a rPcreational lake; and 3) 
facilitc1tE: ctn upgradu! crossing of the Sand Hill River for T.H. 59 (MDNR Draft 
EIS, 1987). Tll"is <ll1'4iysis will focu~ on the potential of this reservoir for 
mt:eting the second pur1JU~t, i.e., 11 recreatior1c.·1 uses. 11 More specificctlly we 
will estimdte the vhtter qudlity o-f the reservoir \'Jhich would result from damming 
this port"ion of the ~;dHl Hill Rivt:~r. The pn~dicted water quality of the 
reservoir will bt: cu111p.-1red and ccJntrastec.l to typical lakes in this p£.1rt of the 
Sttite and win l>t- L~sed to t-~stin1ote tile likelihood ttl<lt this reservoir could 
~upport swi111111uble use~. 

The asse~sr.1ent of tht~ \Iuter quality of this rPser..voi r will be done by mode 11 i ng 
11 in lake conditions 11 based uµori the rnorphometry of the reservoir, land use in 
the watersl1ed, areal 1!hosrhorus l~>.µ0rts arid areal runoff values. Stream water 
qu<.tlity data rnllect.::ci Ly t·:DMR in 19rf. \'Ji"ll be used as a means to double check 
or validate inputs tu the models. Pertinent variables which have been used and 
assumptions vihich \vere 111acle ore noted in Tables 1-3. 

Three leve-ls of modelling will be used to ge11erate estimates of water ciuality in 
thr~ reservoir. 11iese 11:udt.: ls progre~s from most basic - Reckhow and Chapra 
(1983), to a MinnesoL1. t:LOregiun spFcific model, and finally to a morlel designed 
for reservoirs - ~letw0rk (\.Jctlker, 1986). Model outputs can be found in the 
appendix. The follmvir.q is a sunim.:iry of results from these models and the 
assumptions whi ell \Jl:!r e 1;wde. 

Table 1. -Winger Oam Heservo'ir morphornetric and watershed characteristics. 
l~tirnated frrn1i hDrm (198/). Assumes a permanent, recreational pool of 
1,217 acrt.:s, 6.8 m'ile fetch, mdximurn depth of 20 feet at the dam and a 
mean depth vf opproxirnately 9,. 1 feet. 

/\rea (A_) = 493 h<l 
Medrl Je~th ( Z) =- 2. 8 11iE:ter 

Fetch = 10.8 k111 

L ittora·1 zone - approximately 85?~ 
iio tershed cd'eu -

tt ) -io t o l f or :. ~rn d H il 1 F~ i v er ( M mm , 19 8 7) 
"rneC.tn 1:. i u th -~ 8 mi h~s x river 1 ength - 55 mil es 11 

b) Project ared - ctSSl:mes < 8 mile ~1idth at this point and a length 
of 6.B niiles for the reservoir plus about 1.5 miles beyond the 
he<1d 0t reservoir as estintdted from a county highway and drainage 
111up. Yif:~lctino an €stirnate<l watershed area of approxi111ately 64 
mi 2 or lf'.G km 2 • 



-2-

Table 2. Estimat~ uf Lrnd use in the watershed of the project ilrea for 
mode i ·1 i rig µu rposes. 

North Centra1 1 Red River 1 Project 2 Model 3 

llJ rdvm()d F un~s ts VJ.i ley Area Esti111otes ----------- -----

Fon:st (%) 16 6 8 8 
Cu hi vated (%) I!~· 0' 

Cd ... 34 39 
Water & t·ll.1rsh (~0 n ,.., 

33 30 ( J 

Pasture & Open ( ~:,) ~: l 8 22 22 
Developed (%) f. 3 1 

1. Avera9e lc.rnd use cG111position hy ecoregion (Fandrei et al. 1988) 
2. As estimated ~Y MONR, 1987. 
3. Estimate based 01: ccoregiun lcrnd use composition and observed lc:nci use in 

project area.. 

TuLle 3. ~,Jater quality of Sarid Hill ~!iver in project area (MDNR, 1987) compared 
to typical ccuregion stream water r,uality (Fandrei et al. 1988). 

Toti.! 1 phosphorus ( ug/_1]_ 
median -
typ "ica 1 range -
( - 2 5 - 7 5th ~~ t i1 e) 

Totd l suspt:nded 
solids ( mg/l ) 
median 

t1odelling Summa_!:1 

~and Hill 
r~ i ver -----·---

125 
100- ltU 

r· ') :.> • (_ 

tlorth Centra 1 Red River 
Hard\'mod Forest Va 11 ey 

100 200 
70-170 120-320 

5-16 10-57 

Level I: Reckho\': c:..rrd Chapra, 1983. Using NCHF regional values and \vatershed 
an::a of 18,60C ho, A = 490 ha, predictions ett the@ 51% confidence 
interval: (a) gg ug/l < [P] < 130 ug/1; with a most likely 
yearly 111e011 uf 95 ug/l. 

(b) Likely J'iilSS ·1oad 2,918 kg low, 7876 kg/y most likely~ act 10, 734 
kg/y lliyh. 

Levt~l I I: t·iinnesot(a Lake EcorP9for. Assessment Procedure (MNLEAP) values for 
North Central Hard\wod Forests 
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Predicted TP, iWerage i 11fl ow of - E;8 uc:/l 
T w ( w a t t r re s i d t: 11 c e t i me ) - 0 . 5 y t: C1 rs 
l{eyi or10 l P Fr.port " U. 25 kg/ha/yr 
Regionu I ~) Load ~ 4 ,2~0 kq/yr. 
Most. likely [Ir]= 74 U<J/l 
U-11-a = 35 1.10/1 
~ecchi dt!pLL G.5 - 1.0 111 

(See /\ppe11di:x. fur Clll-a distribution) 

B. Using values fol' f:l:ll fdver Valley 
Annual averaye lliflow TP ~ 356 
T\v = 1 .1 years 
Regional P exµ0rL ~ U.2 k~/ha/year 
Re<Jiunal P lodd ~ 4 ,400 kt:;/yrar 
Most li~ely rrrJ ~ 100 ug/l 

c h ·1 - {, = 5 6 u <J / l 
~~cclii <le~U1 :' 0.7 111 

( See A p r1 t: n d i x fo r C h l - a. d i s t r i bu t i on ) 

C. Using Red River 1Jt.dley chdracteri~.tics with-internal load estimate. Same 
as above \'J i th an 1 11 t c rn a l 1 o a d o f about 18 0 0 kg/ye a r . 
Most likely LTP= = 123 ug/l 

LE.'V(! 1 II I : 

Chl-a 78 u~/l 
Secchi def)tl1 - 0.6 
See App~ndix for distribution of Chlorophyll-a 

Nehmd. ( tfo 1 ker, 1985) 
Reservoirs: 
neservoi rs behave dif-i erently than natural 1 o.kes as noted by Canfield and 
Bachman (1981) and i·!c1lker (198S) und hence different lake models have been 
developed to uccount fo\' these differences. Typically, reservoirs have greater 
inorganic turbidities \111licl) cause differences ~1ith phosphorus/nutrient dynamics 
and chlorophy"ll-a Seccll"i relationships within the waterbody. Therefore, 
turbidity Vdlues tyµicc1l of reservoirs, not lakes were used. Natural lake 
models employed therefo1·e will ter.cl to gTve a better impression of 1 ikely wC!ter 
quu1ity thari will he reali:zeu ·in an artificial lake system. Hence, the need for 
the use of reservofr models such as Network. 

Accordingly, we used the Network model with 11 observed 11 water quality variables 
obtilined from tile Level Il an&lyses for con1parativ£ ~urposes. The lake was 
segmented into 2 sey1;!('11ts, with b1ch havir19 the same surface areas but otherwise 
different rnorphometr.'./ t<, n:. fleet tht: 1 i kel ihood of greater depths near the dam. 

. ~ l 
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Table 4. Summary of Metwork Model estimates of rf:servoir water quality for 
h1inger Oi11n. 

Segments 
U~Qer Lower 

Annual t1ec.t n PredictPd In lake rrr,(ug/l \ L J J 166 109 
An11uctl ~lean Cit l-a ( WJ/ l) 54 31 
Mean Secchi (m) .4 .6 
Haler Residence Time (ye<Jrs) .66 .71 
Water Inflow ( Ht·13) 10.3 9.7 
Freq. (Chl-a) > 10% 99~l 93% 
Freq. (Chl-a) > 20% 90% 66~~ 
Fr1:-q. (Chl-a) > 30% 74% 40% 
Frt.: q. (Chl-a) ,,. 40~~ 57% 24~~ 

The mode11rng result~ <.re estimates of 11 steady-state 11 conditions and reflect the 
best-case unctlysis of Lhe likely water quctlity of the reservoir. Previous 
experiences (~Jc.tlker, 1S85) indicate tlldt new reservoirs may need considerable 
time to settle down aml reach equilibrium. The largest problem perceptible to 
resource users will be r1ew ~rosion, especially if there are several pool 
elevation fluctuation~:>, etc. Erosion of unprotected clay/loam shorelines can be 
very significant to the nutrient/sediment dynamics of a new reservoir (\Jilson, 
1979). Very low t1·crnsparencies may be possible. This will in turn cause light 
limitation to alyal communities (Golterman, 1979) over most of the growing 
season and therefore lower chlorophyll-·a values than may be predicted from 
nutrient availabilHy. However, the nutrient potential is always possible, 
especially during iow flow/drought co11ditions when severe blue-green algal 
blooms is very likely ~due to low N:P, light limitations and mineral 
turbidities). 

Therefore, the Leve 1 I d1G I I Cina lyses have prepared best case ana ly!:'.e~ which 
showed that inl\..lke TP Vdl11es wou'lo likely be between 70-130 ug/l. Use of Level 
III models, for reservc1ir systems using calibrated P export values show that 
likely inlake values 1nay be expected to he 

100-250 U<JFI (Upper Hinger) 
70-190 u9/l (Lower Winger) 

Conclusion 

Based on these three levtls uf modelling it appears that a likely inlake 
phosphorus concentratior1 will be on the order of 70-130 ug/1 on the optimistic 
side vJith a potentiu.I tor concentrations into the 170-250 ug/1 range. Spatial 
variation across the reservoir is 1 ikely ~lith the upper end of the reservoir 
haviny higher phusphorus concrntratioris and possibly worse water quality. These 
phosphorus concentraticr1s would be bE:t\.;een the 75th to 90th percentile for lakes 
in the North Cent1'ul HcH'dwood Forests. Data from lakes in Polk and r1earby 
counties t1<.1S IJcen appendb.HJ for colliµurison. 
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Tht! hiyh phosphorus concentrations projected for this reservoir (Level III most 
likely: 109-166 uy/l) \'Jould corresrond to high chlorophyll-a values with 
avu'i:1ges rar1yin'J from Jhout J0-80 ug/l. A level of 20 ug/l would he perceivul 
as a nuisar.ce bloom, \,hile levt:ls tjreater th.:1n about 30 ug/l 1tJould be perceived 
i1S l1 severe nu·isance (h·Likary and ~ldlker, in press). Based on a predicted 
phcsphorus ccncentrdi: iu,1 of 109 u<:;/l (Level IIl, near dam segment) the predicted 
frequt:ncies of chlnrt;!.h.Yll-a d~'e oS follows: 

Ch 1-d > 10 lHJ/ l 93~~ 
c h 1 - d > 2 o u tJ I l o G ~:, 
Clll-c1 > 30 u,J/l 40% 
C h 1 - u 4 ll u l.J I l ~ 4 ~~ 

It ~.hould D(~ ncteu tl1ul Ll1E:Se fre11ue1teies reflect mid lake collectior1s 
(co11uitions) Jnd near '.;h<;J't~ or bay effects could he significantly greater. 

This irnpl ies thctt r1ui ~once bloum conditions would be present about 6fJ~:. of the 
titr,e durinq the su111111er; with severe bluums about 40% of the time. These levels 
would not only make thl~ reservu'ir CJbjectionaL·le for primary contact recreation 
but could also nia~e it objectionable fur non-contact uses such as fishing. 

The outlook for tran~parency is ~ven worse due in part to the algal levels but 
alsu the potential for high ·inorganic turtddities from sho-reline erosion, etc. 
All models esti111ate niean tran~parency to be between 0.5 - 1.0 meters based ori 
predicted phosphorus l!itd chlorophyl·l-a vaha~s. Tr.ansparencies between 0.5 - 1.0 
me t er s wo u l cl be per c e i v l! d a s e i the r 11 s vii mm i n g ·j mp a i red 11 or 11 no s w i mm i n g 11 by most 
l a k e u s e rs i n M i ni 1 t ~ s o t d ( He i s k u r y d 110 ~.1 a lk e r , i n pre s s ) • La k e u s e rs i n N or t he n 1 

Minnesota have somf~1tJh11t hiqhPr exµectotions regarrling water quality and often 
associate trctnsparcricic~s in thP 1-2 meter run<Je with no swimming. 

Thus, usiny ari optimi:.t ic phosphorus concentratior. (109 ug/1) we would predict 
thtit based or1 U1t~ high chloru~Jhyl 1-a cuncentrations and low transparency that 
the re!.lervoir would LP ill suited for swi111mir:g during most of the suni111E)r. It 
also has the µoteritic.'. for very severe algal blc1oms throughout most of the 
s u 11111; e r w h i c Ii c c u l d l i 111 it c1 n y u s e o f t ti l res e r v o i r . 

Under stratified c011ditions in the near dam segment it is likely that severely 
re due ed oxygen cor1ce nt rut ions \AJ ill occur in t11e meta and hypo 1 i mn ion. A rctr1<Je 
of I-' hos p h o r u s _ <11 • ci c II I u n:i ~ Ii y l 1 - a co n c e 11 t r a t i on s "'ere t es t e d a n d res u 1t s i n d i ca t e d 
that oxygen concenffot ions could drop belcM 5 mg/l (minimum desirable for game 
fish survival) in ahcmt six days und anoxic conditions could occur \'tithin 16 
days. Hypoli111netic c~ischar<Je of these w<1ters could leud to water qu<Jlity 
imriicts downstream. · 

Considering the abundance of la"-.ts in a 50 mile radius from the site of this 
project and the rele:d.ively good quality of these lakes (Appendix) it seems 
u1dikely that the project 1·eservoir v10uld be deemed a desh·able water body for 
recreation or shoreliu~ development. For example, Union Lake, less t.htit 10 
miles from the project sitr, exhibits c.in averc.HJe transparency > 2 meters and 
Maple Lake, l.t 1 so nt:ar-Ly, hi.is a phosphorus concentration on the order of 39 ug/l 
(/\µpenJ·ix). 

Thus, based on this assessment we would conclude that the project reservoir 
would not be well suited for primury cont~ct recreation and may not be well 
suited tor noncontact recr·eation due to very low transparency levels, high algal 
levels and freyut:nt algal bloo1ns. Also, hypolimnnetic discharge of these waters 
could lt:ad to wctter ri11ality impacts dovmstream. 
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APPENDIX 



TROPHIC STATUS OF MINNESOTA LAKES: 1978-1987 

COUNTY LAKE ID LAKE LOC AREA DMAX ME TP NP SD NS CHLA NC TSIP TSIS TSIC TSI RTSI REGION 

BECKER 03-0085 BAD MEDICINE 11 MI N OF PONSFORD 782 80 M 26 2 4. 1 4 6 2 51 40 49 47 56 NLF 
BECKER 03-0127 BASS 1 MI N OF SNELLMAN 135 48 E 38 1 0 0 57 57 14 NLF 
BECKER 03-0576 BIG CORMORANT 1 MI N OF CORMORANT 3380 60 M 19 8 3.6 8 4 8 47 42 44 44 92 CHF 
BECKER 03-0304 BIG SUGAR BUSH 4 MI SE OF WHITE EARTH 472 42 E 0 6.9 10 0 32 32 99 CHF 
BECKER 03-0030 BOOT 2 MI NW OF TW 0 INLETS 401 100 M 12 14 4.1 37 2 14 40 40 36 39 87 NLF 
BECKER 03-0381-01 DETROIT (MAIN BAY) AT DETROIT LAKES 2000 82 M 29 8 1. 9 10 9 8 53 51 53 52 75 CHF 
BECKER 03-0387 FLOYD 2 MI N OF DETROIT LKES 1234 26 M 0 2.6 88 0 46 46 88 CHF 
BECKER 03-0134 GREEN WATER 5 MI NW OF PONSFORD 71 50 E 21 3 4.6 4 0 48 38 43 71 NLF 
BECKER 03-0029 HUNGRY MEN 2 MI E OF TWO INLETS 91 21 M 15 8 3.5 7 5 8 43 42 46 44 68 NLF 
BECKER 03-0153 ISLAND 7 MI NW OF SNELLMAN 1i60 43 M 0 3.4 36 0 42 42 73 NLF 
BECKER 03-0136 JUGGLER 12 MI N OF PONSFORD 365 78 M 0 4.2 9 0 39 39 85 NLF 
BECKER 03-0575 LEIF 1 MI W OF LAKE CENTER 519 . t 0 1 .5 1 0 54 54 66 CHF 
BECKER 03-0506 LITTLE CORMORANT 1 Ml N OF LAKE CENTER 924 34 M 0 1 .4 25 0 55 55 63 CHF 
BECKER 03-0189 LITTLE TOAD 12 MI E OF DE7ROIT LK 345 65 M 27 6 2.3 18 8 6 52 48 52 50 37 ~· -L..I"' 

BECKER 03-0163 LIZZIE 9 Ml NW OF EVERGREEN 89 . E 31 1 0 0 54 54 68 CHF 
BECKER 03-e500 MAUD AT LAKE EUN ICE 540 30 M 0 3.5 33 0 42 42 95 CHF 
BECKER 03-0475 MELI SSA Al SHOREHAM 1855 43 M 0 2.6·35 0 46 46 88 CHF 
BECKER 03-0602 MIDDLE CORMORANT 2 Ml NW OF CORMORANT 3""- 39 M 15 7 3. 1 19 3 6 43 44 42 43 93 CHF I I 

BECKER 03-0180 NORTH TWIN 6 MI E OF ROCHERT i39 28 E 0 1 .8 11 0 52 52 76 CHF 
BECKER 03-0273 PERCH 8 MI E OF D ETROIT LAKES 40 37 M 97 1 0. 6 14 78 , 70 67 73 70 0 NLF 
BECKER 03:-0359 SALLIE AT SHOREHAM 1267 58 E 98 3 1.4 2 55 2 70 55 70 65 33 CHF 
BECKER 03-0102 SHELL 4 MI NW OF SNELLMAN 3140 16 E 43 1 0 0 58 58 56 CHF' 
BECKER 03-0382 ST. CLAIR 1 MI W OF DETROITLAKES 140 7 E 72 1 0 0 66 66 32 CHF 
BECKER 03-0647 STINKING 4 MI NW OF LAKE PARK 370 8 E 202 2 0 0 81 81 5 CHF 
BECKER 03-0107 TOAD 3 MI W OF SNELLMAN 1666 29 M 31 2 1. 6 2 13 2 54 53 56 54 21 NLF 

BECKER 03-0657 TURTLE 4 MI NE OF ROLLAG 184 73 M 30 6 5.0 75 2 4 53 37 37 42 94 CHF 

BECKER 03-0017 TWO INLETS 9 Mi NW PARK RAPI~S 578 60 E 0 1 .6 3 0 53 53 70 CHF 
BELTRAMI 04-0038 ANDRUS IA 4 MI NW OF CASS LAKE i510 60 E 40 14 2. 1 19 24 8 57 49 62 56 15 NLF 

BELTRAMI 04-0i30 SEMIDJ I AT BEMIDJI 6420 76 M 0 2.6 64 0 46 46 57 NLF 
BELTRAMI 04-0069 BLACKDUCK 1 MI W OF BLACKDUCK 2742 28 M 59 2 1 .3 48 67 2 63 56 72 64 2 NLF 
BELTRAMI 04-0030 CASS AT CASS LAKE 29775 115 M 0 3.1 69 0 44 44 68 NLF 

BELTRAMI 04-0230 DEER 6 MI SW OF PUPOSKY 262 42 M 24 3 2.5 3 4 3 50 47 45 47 53 NLF 
BELTRAMI 04-0166 JULIA 2 Ml SE,OF PUPOSKY 450 43 M 30 4 3.4 4 6 4 53 42 47 48 50 NLF 
BELTRAMI 04-0076 LONG 10 Ml NE OF BEMIDJI 395 83 M 0 5.0 18 0 37 37 92 NLF 
BELTRAMI 04-0122 MEDICINE 5 MI NW OF TENSTRIKE 446 44 E 24 2 0 0 50 50 39 NLF 
BELTRAMI 04-0011 MOOSE 4 MI N OF PENNINGTON 568 71 M 20 2 3.6 2 3 2 47 42 41 43 70 NLF 

BELTRAMI 04-0124 SANDY 6 MI NW OF TENSTRIKE 260 30 E 29 3 0 0 53 53 28 NLF 

BELTRAMI 04-0137 WHITEFISH 7 Ml NW OF TENSTRIKE 330 98 E 0 3.7 12 0 41 41 78 NLF 

BELTRAMI 04-0079 WOLF 8 Ml SE OF BEMIDJI 1051 55 E 44 18 1. 9 28 32 12 59 51 65 58 10 NLF 

CLEARWATER 15-0010 ELK 5 Ml S OF LAK E ITASCA 271 97 M 31 4 3.3 3 4 3 54 43 44 47 53 NLF 

CLEARWATER 15-0057 LONG 5 Ml NW OF L AKE ITASCA 145 80 M 10 4 5.7 3 2 4 37 35 36 36 92 NLF 

CLEARWATER 15-0068 LONG LOST 9 MI S OF ZERKEL 390 53 M 0 4.8 19 0 37 37 90 NLF 

CLEARWATER 15-0005 SQUAW 3 Ml SW OF LAKE ITASCA 151 80 M 14 4 3.2 3 4 4 42 43 43 43 72 NLF 

HUBBARD 29-0048 BENEDICT AT BENEDICT 440 91 M 0 .3.4 4 0 42 42 73 NLF 

HUBBARD 29-0151-01 BIG ~ANTRAP !EAST B AS!N) 750 68 E 0 3.2 4 0 43 43 70 NLF' 

HUBBARD 29-0151-05 BIG MANTRAP HOME B AY) 80 53 E 0 4.8 4 0 37 37 90 NLF 

HUBBARD 29-0151-02 BIG MANTRAP MIDDLE BASIN)8 Ml N DORSET 700 35 E 0 3.2 8 0 43 43 70 NLF 

HUBBARD 29-0151-04 BIG MANTRAP WEST A RM) 200 59 E 0 4.0 4 0 40 40 82 NLF 

HUBBARD 29-0185 BIG SAND 5 MI NE OF PARK RAPIDS 1640 135 M 0 4.5 12 0 38 38 87 NLF 

HUBBARD 29-0083 BLADDER 8 Ml S OF NEVIS 217 . E 17 1 0 0 45 45 63 NLF 
HUBBARD 29-0.312 CEDAR J Ml E OF i WO INLETS 98 26 M , 6 4 J. 1 4 6 4 44 44 47 45 6.3 NLF' 

HUBBARD 29-0015 CRYSTAL 4 MI SE 0 AKEL~ 91 . E 7 i 0 0 32 32 96 NLF 

HUBBARD 29-0061 GARFIELD AT LAPORT 980 30 M 0 3.5 44 0 42 42 75 NLF 

HUBBARD 29-0188 GILMORE 5 Ml NW 0 NEVIS 91 54 E 0 3.6 9 0 42 42 76 NLF 

HUBBARD 29-0074 INDIAN 3 Ml W OF AKEL.EY 49 36 E 12 1 0 0 40 40 82 NLF 



TROPHIC STATUS OF MINNESOTA LAKES: 1978-1987 

COUNTY LAKEID LAKE LOC AREA DMAX ME TP NP SD NS CHLA NC TSIP TSIS TSIC TSI RTSI REGION 

HUBBARD 29-0075 KABEKONA 4 MI S OF LAPOR~E 2252 133 M 0 3.2 8 0 43 43 70 NLF 
HUBBARD 29-0001 KETTLE 7 MI SE OF NEVIS 41 27 E 9 1 0 0 36 36 93 NLF 
HUBBARD 29-0161 LONG 2 Ml E PARK RAPIDS 1974 1.35 M 0 3.6 33 0 42 42 76 NLF 
HUBBARD 29-0020 LOON 4 Ml SE OF NEVIS 112 E 0 2.0 7 0 SJ 50 39 NLF 
HUBBARD 29-0180 LOWER BOTT LE 8 Ml NE PARK RAPIDS 660 110 E 0 4.0 10 0 40 40 82 NLF 
HUBBARD 29-0066 MIDGE 8 Ml SE OF BEMIDJI 588 20 M 0 , .9 57 0 51 51 36 NLF 
HUBBARD 29-0247 MORAN 4 Ml S OF PARK RAPIDS 95 15 E 0 3. 1 8 0 44 44 68 NLF 
HUBBARD 29-0003 NAGEL 8 MI SE OF NEVIS 69 65 E 28 , 0 0 52 52 31 NLF 
HUBBARD 29-0157 NORTH TWIN 4 MI NE OF MENAHGA 225 12 E 61 10 2.2 1.3 14 4 63 49 57 56 15 NLF 
HUBBARD 29-0250 PORTAGE 4.5 Ml NW OF PARK RAPIDS 412 15 M 0 1 .2 27 0 57 57 , 1 NLF 
HUBBARD 29-0023 ROBINSON 3 MI S OF AKELEY 46 E 16 1 e 0 44 44 67 NLF 
HUBBARD 29-0085 SECOND CROW WING 8 Ml S NEVIS i2 181 E 0 1. 8 7 0 52 52 34 NLF 
HUBBARD 29-0239 SPEARHEAD 6 MI SW OF BEMIDJI 188 80 M 0 4.2 46 0 39 39 85 NLF 
HUBBARD 29-0117-02 SPiOER (EAST BAY) 2 MI N OF NEVIS 120 66 M 0 4.4 25 0 39 39 86 NLF 
HUBBARD 29-0022 STEEL 4 MI SE OF AKELEY 55 77 E 12 1 0 0 40 40 82 NLP 
HUBBARD 29-0077 THIRD CROW WING 6 MI S OF NEVIS 646 35 M 0 1.7 42 0 52 52 30 NLF 
HUBBARD 29-0148 UPPER BOTTLE 9 MI NE ?ARK RAPIDS 465 55 E 0 4.0 10 0 40 40 82 NLF 
HUBBARD 29-0081 WOLF 7 MI S OF NEVIS 261 12 E 23 1 0 0 49 49 42 NLF I 

MAHNOMEN 44--0038 ISLAND 7 MI S OF LENGBY 611 43 M 57 1 1 . 2 i 3 17 1 63 57 58 59 52 CHF 
POLK 60-0305 MAPLE 1 MI S OF MENTCR 1445 E 39 7 1 .0 i7 0 57 6a 59 66 RRV 
POLK 60-0069 SANO HILL 5 MI W OF LENGBY 598 M 0 1. 3 1, 0 56 56 61 CHF 
POLK 60-0032 TURTLE 4 MI NE OF FOSSTON 545 13 M 78 1 2.7 i 5 1 67 46 47 53 69 CHF 
POLK 60-0217 UNION 7 Ml SE OF MENTOR 734 83 M 0 2.6 55 0 46 46 88 CHF 

LEGEND FOR LAKE WATER QUALITY ASSESSMENT DATA 

lAKEID= MONR identification number 
LOC: location from nearest town 
AREA= surface area acres 
OMAX= maximum depth feet 
ME= monitored or evaluated 
TPm: mean total phosphorus ug/I 
NP• number of TP measurements 
SOz mean secchi disk meters 
NS• number of SD measurements 
CHLA• mean chlorophyl 1-o ug/I 
NC= number of chlorophyl I-a measurements 
TSIP- Carlson's trophic state ind&x based on TP 
TSIS- Carlson's trophic state index based on SO 
TSIC• Carlson's trophic state index based on CHLA 
TSI• ave rage of a I I index va I ues 
RTSI• percentile ranking of TSI value based on al I lakes in ecoregion; 

whereby first percentile corresponds to the highest TSI for that ecoregion 
REGION- ecoregion Northern Lakes and Forests- NLF 

North Central Hardwood Forests- CHF 
Western Corn Belt Plains- WCP 
Northern Glaciated Plains- NGP 



RE~ULTS 

U~EP: WILSO~ LAIE: WINGER DAM 
L0[~T!ON: POLK COUNTY lUR~ENf ~AT~ 1 TIME: 3/17/83 
r:f. f'ijp l l I TL E: WitJ(iL R DAtl 

1c:rnL FHOSPHO~:us Mr1ss LOADitlG: 
l. Wlhighl = 10 734 ~q/~r 

p W(ml 1 = 7876.001 ~gl1r 

-'• ~li!::wi = 291:3 ~?!yr 

pt,tr~~JFL AREAL PHOSPHOF:US LOAD ING: 
1. Ll~igh) = 2.190612 g/m~2-vr. 

2 . Li m l l = 1. 6 •)7) 4 7 g i m .. , 2 - yr , 
_ . L( i ow ) = . :. q :. ~· I r12 g / m '2 - \' r . 

LAIE PHOSPHORUS CONCENTRATION 
1. Pihiqh) = .1288'167 mq/l 
2. Piml) = 9.4:1/l(17E-1:i2 m9!l 
3. Pi loHi = 3.:,i)4t)l1H)2 mg/I 

STR H.E ANY IE'I TO l!:!t-lT ! NIJE 

~ESULTS CONTINUED 

USER: WILSON LA~E: WINGEP DAM 
LOCATIQN: POLK COUNTY 

WINGER [IAH 
CURRENT DAIEiTINE: 3/19/88 

P~EDICTION UNCERTAINTY RESULTS 
1. positive model Error = 3.24l772E-~j mq/l 
2. nEoative model error = 2.414251E-~~ mq/l 
3. positive loadina error = .0171578 ~o/l 

4. negative load1nq error = 2.976848~-0~ mg/I 
5. t~tal positive uncertainty = 3.~67?25E-02 mq/l 
6. tGtal negative uncertainty = 3.8J~-84E-02 mg/l 

CONFIDENCE LIHIT3 RESULTS 
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WHAT JS TllE HEAN DEPTH (H)? 2.0 
WHAT IS THE OBSERVED HEAN LAKE TP (ug/l)? 100 
WHAT IS THE OBSERVED HEAN CHL-A (ug/l)? 35 
WHAT IS THE OBSERVED MEAN SEC CH I ( 111)? • 5 
WHAT IS THE MMOSPllERIC EXPORT (.1/.3/.6 KG/HA/YEilR)? ,J 

INPUT DATA: 

LA~E NAME = WINGER DAM 
LAKE AREA = (hal 49J 
WATERSHED AREA = (ha) l l 4000 
HEAN DEPTH Im) = 2.8 
OBSERVED MEAN JP (ug/I) 100 
OBSERVED NE Ml CllL -A ( uq 11 ) 35 
OBSERVED MEAN SEWll (m) .5 

RESULTS: 
1HE AVERAGE INFlOW JP (UG/L) = 123.8726 
TOTAL STREAMFLOW IN HH3 = 84.02099 HYDRAULIC RESIDENCE TINE= .1642923 YEARS 
BACK-CALCULATED P EXPORT (VOLLENWEIOER,76) rG/KH2/YR= 10.35765 
REGIONAL FLOW MEAN CALC NET P EXPORT (KG/rM2/YR) = 9.129737 
PREDICTED lp MASS LOAD TO LAKE (BASED UPON REG FLOW JP) 10407.9 KG/YEAR 
PREDICTED IP NASS TO LA~EIYOLLENWEJDER 76)= 11307.72 ~G/YEAR 
DIFFERENCE IN P SUPPLY (NG/H2/YR)= 203.9394 

OBSERVED TP IUG/L) = 100 
OBSERVED CHL-A !UG/l)= 35 
OBSERVED Sf CCII I DEPTH I H) = . 5 

FREO CHL-A > 10 ppb = 97.20592 X 
mm CHL -A > 20 ppb = 75. 71505 r. 
FREO CHL-A > JO ppb = 49.33904 Z 
FREO CHL-A > 60 ppb = 10.9134 7. 

PREDICTED lP ICANFIELD/BACHHAN} IN UG/l = 79.74793 
PREDICTED CllL-A rn UG/l = 39.~1043 
PREDICTED SEC[HI DEPTH (M) = .8867514 
f'REDICTEI> mm CllL-A :> 10 ppb = 98. 31779 Y. 

mm UIL-A > 20 ppb = 81.04893 x 
!:Rf:'ll r111 _/\ ' 7(1 __ .. - C"t nl"lo .... 
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! nK/.ZZ (Ct0~') LM'.E NAME ') 
Break in 31 
0 
WINGER DAN 
E COREG lot~ NIJtl8ER 1=HLF.2=UlF I 3=WCF' ! 4 =NGP ~ 
WHAT IS THE WAlERSHEO AREA IN HA? 114000 
WHAT IS THE LAf.E AREA IHA)? 493 
WHAT IS TllE HEflN DEPTH IH)'J 2.8 
WHAT IS THE OBSERVED MEAN LAYE lP lug/I )7 100 
WllAT IS THE OBSERVED l1Elltl CHL-A (ug/l)? 50 
WHAT IS THE OBSER'·JED HEAN SECCHI lm)'J .5 

\, 

WHAT IS THE MtlOSf'HERIC EXPORT 1.11 .3/ .6 KG/IHl/'(Ef\R)\_-S I 

INPUT DATA: 

LA~E NAME = WINGER DAM 
LAYE AREA = Iha) 493 
WATERSllED Af<EA = (ha) 114000 
MEAN DEPTH I~) = 2.8 
OBSERVED MEAi' TP luq/l) 100 
OBSERVED HEAN CHL-A (uq/I) SO 
OBSERVED HEAN SECClll ! 11) • 5 

RESULTS: 
THE AVERAGE INFLOW TP IUG/L) = 331.1886 
TOTAL STREAHFLOW IN HH3 = 84.02099 llYDRAULIC RESIDENCE TIHE = . 1642923 YEARS 
BACK-CALCULATED P EXPORT (VOLLENWEIDER,76) KG/KH2/Yfi= Ju.~~165 

REGIONAL FLOW MEAN CALC NET P EXPORT (KG/YH2/YR) = 24.4u947 
PREDICTED tp MASS LOAD 10 LArE (BASED UPON REG FLOW lP) 27826.8 ~G/YEAR 
PREDICTED lP Hnss TO LA~EIVOLLENWEIDER 76)= 11807.72 KG/YEAR 
DIFFERENCE IN P SUPPLY (HG/M2/YR)=-32~9.306 

OBSERVED TP (UG/l) = 100 
OBSERVED CHL-A IUG/L)= 50 
Ou SERVED sm.11 I DEPTH ! H) = • 5 

FREO CHL-A > 10 ppb = 99.44051 Y. 

FREO CllL -A > 20 ppb = 90. 69722 Y. 

fREO Cltl-A > 30 ppb = 72.962 7. 

mm rnL-A > 60 ppb = 21. 226(1'.i /. 

PREDIElED TP lCANFIELD/BACHHA") IN UG/L = 177.2855 
PREDICTED CHL-A IN UG/l = 126.8424 
PREDICTED SEWll DEPrn IN) = .4455904 
PREDICTED FREQ f.llL-A > 1(1 ppb = 99.99845 X 

FRED CHL-A } 20 ppb = 99.0427 X 
FREO Lill-A > 3(1 ppb = 98. 75521 'l. 
FREQ CHL-A > 60 ppb = 84.81216 X 

Lnn UAHE ? 



OUTPUT FORMAT: 3 OPTION: 2 
CASE: WINGER2 

GROSS WATER BALANCE: 

ID T LOCATION 

1 1 tributary no. l 
2 2 TOTAL SHED 

PRECl PIT AT ION 
EXTERNAL INFLOW 
Ht TOTAL INFLOW 
GAUGED OUTFLOW 
ADVECTIVE OUTFLOW 
UHOTAL OUTFLOW 
t t tn'APDHAT lfltl 
3USTORAGE IMCREA:;E 

<H> 

DR A JN AGE ARE A 
U12 

'000 
171). (l~H) 

4. 9(1() 

8~1(l, 000 
854.901) 

.000 
9~,4. 900 
8~14,900 

• (lfl() 

.00(1 

---- FLOW IHM3/YR) ----
MEAN VARIANCE CV 

'(Ii)(! '(l!)f!E +1)(1 '1)(11:• 

10.86(1 .309E+Ol .162 

2. 69~1 , 29 lE H11:1 • 2(1i"! 

10.860 • 309f +-01 .i62 
13. 555 .338Et!.11 .1 :.s 

,(H)(I • OOOE t(H) i°t{!{I 

9.684 , 4 73E +('1 .224 
9.684 .47JE+01 .224 
.Uill . l )~.EI (11 ' j(I!} 

,!)(!() .OOOE H)(I • !}(H) 

GROSS HASS BALANCE BASED UPON ESTIMATED CONCENTRATIONS 
COMPONENT: TOTAL P 

ID T LOCATION 

1 1 tributary no. l 
2 2 TOT Al SHED 

PRECIPITATION 
EXTERNAL INFLOW 
t 3 tTOTAL INFLOW 
GAUGED OUTFLOW 
ADVECT IVE OUTFLOW 
UHOTAL OUTFLOW 
tt*STORAGE INCREASE 
UtNET RETENTION 

----- LOADING ---- --- VARIANCE ---
KG/~'R Xlll ~G/YRU2 'l.(I} j"'I _,\ 

, (I , (I , (H)(tE t(ll) , I) , (1(1(1 

5328.0 96.5 .119E+07 99.2 .205 

196. (I ..,. c . 960E +04 .8 • ~d)(I .J. ~' 

5328. (I 96. ~· .119Et07 99. 2 . 2(~:1 
:1:124. (I 100.0 .120E+07 100.0 .198 

. 0 .0 . (l(IOE 1-(11) .!.I • i)(t(I 

1058.2 19.2 .ll4E+06 9, ~I . 31 '1 
1(158.2 19.2 .ll4E+06 ·1. 5 .319 

.0 ,(I • OOOE t(I(! .0 ,0!)(1 

4465.8 8(1, 8 . 't07E +% 7 c ., 
1.,,f,! . 213 

RUNOFF 
M/YR 

• (11)() 

. 064 

• ~1 ~10 

.013 
• i) 16 
.000 
• 011 
.(1 l l 
• (H)(! 

• (11)(1 

CONC EXPORT 
NG/M3 rGffH2 

•(I 

490.6 

72.7 
4'f0.6 
4!)7. :. 

.0 
1(19.3 
109.3 

.0. 

.(1 

.0 
31..3 

4(1. 0 

6.3 
6. : • 

,(I 

1. 2 
1 7• 

,(I 

JI 
-----------------------------------------------------------------------------·---

HYDRf!ULIC 
OVERFLOW RESIDENCE 

RATE TINE 
M/YR YRS 

1.98 l.16.38 

------------- TOTAL P ------------
POOL RESIDENCE TURNOVER RETENTION 
CONC TIME RATIO COEF 

HGiM3 YRS 
. 2805 ~U646 

GROSS MASS BALANCE BASED UPON ESTJHATED CONCENTRATIONS 
COMPONENT: TOTAL N 

ID T LOCATION 

1 1 tributary no. 
2 2 TOT AL SHfD 

----- LOADING ~--- --- VARIANCE ---
KG/YR X(l) ~G/YR8t2 I(l) 

CONC EXPORT 
CV MG/M3 ~G/VH2 

.0 .O .000E+OO ,(! ,fl(H) .0 ,(I 

246.2 41860.0 89.5 .714E•08 92.2 .2~2 3854.5 



EXTERNAL INFLOW 5J28.(J 96.5 .119EH17 99. 2 • 2~15 490.b 6.3 
UUOTAL INFLOW 5524.0 100. 0 .120E t(17 100. 0 .198 407.5 6.5 
GAUGED OUTFLOW .0 ,(I .OOOEtOO .0 • (H)(I .o ,(I 

ADVECTIVE OUTFLOW 1058.2 19.2 .114E tOb 9. ~. .319 109.3 1. 2 
U UOTAL OUTFLOW 1058.2 19.2 .114E+Ob 9.5 .319 109.3 1.2 
*US TOR AGE INCREASE .0 ,(I .OOOEtOO .o .000 ,(I .o 
UaNET RETENTION 4465. a 8(1.8 .907Et06 7~ •• 7 .213 .o ,(I 

-----------------------------------------------------------------~--------------

HYDF{AUL IC 
OVERFLOW RESIDENCE 

RATE TIME 
M/YR YRS 

1. 98 l.1638 
<' H,~· 

------------- TOTAL P ------------
POOL RESIDENCE TURNOVER RETEHTJON 
CONC TIME PATIO COEF 

MG/M3 n;·s 

GROSS MASS BALANCE BASED UPON ESTIMATED CONCENlRATIOHS 
COMPONENT: TOTAL N 

----- LOADING ---- --- VARIANCE --- [ONC EYPORT 
ID T LOCATION KG/YR %(!) rG/tRtt2 I(l) CV NG/M3 KG/~H2 

1 1 tributary no. 1 
2 2 TOTAL SHED 

. 0 . (I • 00'1E t (;(1 

41860.0 89.5 .714E+08 
• (I , l)i)(! • i) 

92.2 .202 3854.5 
JI 

246.2 
-------------------------------------------------------------------------------
PREC !Pl TAT ION 4900. 0 HU . 6N1E +(17 7.3 
EXTERNAL INFLOW 41860. (I 89. ~. .714h08 92.2 
unoTAL INFLOW 46760.0 100.0 .774E+08 1 (10, (I 
GAUGED OUTFLOW .0 i°I . OOOE t')!) ,fl 

ADIJECTl'./E OUTFLOW 14836. (I 31.l . 226E +(16 2'i .1 

U t TOTAL OUTFLOW 14836.0 31. 7 . 226E +(18 29' 1 
Hts TOR AGE INCF:EASE ,(I ,(1 . OOOE t(l(I .0 
U*NET RETENTION .31924.(1 68.3 .536E108 69.3 

HYDRAULIC 
OVERFLOW RESIDENCE 

------------- TOTAL N -------------
F'OOL F:ES !DENCE TURNOVER RETENTION 

RATE TINE CONC TIME RAT IO COEF 
N/YR YRS MG/M3 YRS 

1.98 1.1638 1743.(1 .4201 2.3804 . 639(1 
<H> 
<H> 
CASE: WlNGER2 

SELECT OUTPUT FORMAllSl 

INPUT GROUP 2 - PRINJ OPTIONS 
1 LIST INPUTS 
2 HYDRAULl[S AND DISPERSION 
3 GROSS WATER AND MASS BALANCES 
4 DETAILED BALANCES BY SEGMENT 
5 SUNNARIZE BALANCES ~y SEGMENT 
6 COMPARE OBS AND PREDICTED CONCS 
7 0 IAGNOST I CS 

1 YES 
1 YES 
2 ESlINATED CONCS 
2 FSTINATED CONCS 
(I NO 
1 ALL SEGtlENlS 
l ALL SEGHEtHS 

t ~11)i) 

.202 
'188 
{lflfl 

.. ?.Li) 

. 32(1 
• l)i)(l 

. 229 

8 PROFILES 
9 PLOTS 

1 ESTIMATED CONCENTRATIONS 
2 GEOMETRIC SCALE 

10 SENSITIVITY ANALYSIS 

77 EDIT CASE TITLE 
88 DEFINE OUTPUT SEGMENTS 
99 LIST ALL FORHATS 

2 TOTAL PHOSPHORUS 

1818.2 10(1(1, (I 
38~·4.5 4? 'j 

'' L 

3449.6 ~.4. 7 
.o .0 

1~·3i .(J 11. 4 
1552.0 17.4 

,(I .(I 

.(I ,(I 



OUTPUT TO SCREEN (0) OR DISr (1) ? 

OUTPUT FORMAT: 7 OPTION: 1 
CASE: Iii INGER2 

OBSERVED ANO PREDICTED DIAGNOSTIC VARIABLES 
RANKED AGAINST CE HODEL DEVELOfHENT DATA SET 

SEGMENT: 1 UPPER WINGER 

VARIABLE 
----- VALUES ----- --- RAN~S 1%) ---
OBSERVED ESTIMATED OBSERVED ESTIMATED 

TOTAL P HG/H3 120.00 165.74 
TOTAL N HG/M3 1500.00 1954.04 
(.NUTRIENT MG!M3 82.07 111.35 
CHL-A NG/M3 4Q.00 54.36 
SEC CHI 11 

ORGANIC N NG/113 
TP-ORTHO-P HG/H3 
ANTILOG PC-1 
ANTILOG PC-2 
IN - 1501 I F' 
INOF:GANIC N I P 
TURBIDITY 1/H 
ZHlX i TURBIDITY 
zrn I SECCHI 
CHL-A 3 SECCHI 
CHL-A I TOTAL F' 
FRHHCHL-a>10) lo 

FREGICHL-a>201 % 
FREOICHL-a}30l ' 
FREGICHL-a>401 % 
CARLSON TSI-P 
CARLSON TSl-CHLA 
CARLSON TSl-SEC 

<H> 

• 5(1 

120~1. (1!) 

,1)(1 

1734.98 
10. 16 
11.25 

'!)(I 

1. (1() 

1. 80 
3. 6{t 

20. (lf1 

97. 29 
79. ;)5 

~·6 .13 
37.82 
73.19 
66. 7'1 
69.99 

SEGMENT: 2 LOWER WINGER 

4'i 
' L 

1471.63 
116.36 

2940.76 
10. 90 
10.88 
9. 77 
1.1)(1 

1. 81) 

23.04 

84.6 
73.6 
8J.1 
97 .o 

96.6 
,(I 

93. ~· 
80.8 
27.2 

.0 

71. 4 

31. 4 
82.9 
79.8 

.0 
,I) 

.o 
,(I 

.o 
,(I 

,(I 

91. 6 

92.2 
98.9 
1(1, 9 
Q3,7 
'12.3 
97 .1 
84.2 

13.2 
71. 4 
r,; C 
;:.. J •. J 

42.1 
37.5 
79.1 

.0 

.0 
,f) 

.(I 

,(I 

.0 

VARIABLE 
----- VALUES ----- --- RANKS III ---
OBSERVED ESTIN~TED OBSERVED ESTIMATED 

TOTAL P HG/N3 
TOTAL N NG/N3 
C. NUTRIEtH HG/ti) 
CHL-A HG/M5 
SECCHI N 
ORGANIC N M5/H3 
TP-ORTHO-P HG/H3 

15. oo .c:Lo_'L1a-) 
1500.00 1532.01 

62.40 79.27 
55.0~, 31.19 

• 70 • ~·6 
, (H) 943, 47 
.(H) 75.12 

HOD-Y MG/H3-DAY .00 285.39 
HOD-V HG/N3-DAY .00 218.19 
ANTILOG PC-1 1862.27 1322.76 
ANTILOG PC-2 15.28 8.97 
IN - 150) I P 18.00 12.65 
INORGANIC N I P .00 17.2J 
TURBIDITY l/M 1.00 1.00 
ZNIX $ TURBIDITY 2.8u 2.80 
ZHIX I SECCHI 4.00 4.98 
CHL-A t SECCHI 38.50 17.53 
CHL-A I TOTAL P . 73 .29 
FREO(CHL-a>lO) Z 99.26 93.64 
FRE0f CHL-a}2Q) I 90.67 65.80 

69.1 
7.3.6 
75.7 
98.9 
28.4 

.0 
• (1 

~ (! 

•(I 

93!9 
9~ •. (! 
53.3 

,(I 

71. 4 
44 ,I) 
38.1 
97 .0 
98.1 

,(I 

•(I 

82.0 
74.6 
au 
9U 
19. ~. 
'it .1 
83.3 
96' 1 
95 .(I 
9(1• l 
73. 7 

29. 2 
71. 4 
44.(1 

n .a 
72.3 

,(I 

• i) 



----FREO(CHL-a>10) l 99.26 93.64 ,() ,(I 

FREOICHL-a)20) X 90.69 65.80 .o .0 
FREQ(CHL-a>30) Y. 74. 79 40. 23 .o ,(I 

FREO(CHL-a>40) X 58.0B 23. 8~· ,(I .o 
CARLSON TSI-P 66. 41 71.84 .o ,(I 

CARLSON TSI-CHLA 69.91 b4.35 .o .0 
CARLSON TSl-SlC 65.14 68.31 .o JI 

<U> 

SEGMENT: 3 AREA-WTD MEAN 
----- VALUES ----- --- RANkS IX) ---

VARIABLE OBSERVED ESTIMATED 08SERVED ESTIHAlED 

TOTAL p HG/tfi 97.50 137.51 78. ~. 87.9 
TOTAL N M6/H3 150•). Oil 1743.02 73.b 80.7 
C.NUTRIEIH NG/115 72. 24 95 .. 31 81. l 89.0 
CHL-A HG/M3 47.50 42. 77 98.2 97.6 
SECCHI ti .bO .49 22.1) 1~..t 

ORGANIC t' NG/M3 120(1, (1(1 1207. ~·5 96.6 96.7 
TP-ORTHO-P 116/H) .00 95. 74 JI 88.9 
HOD-V MG/113-DAY • ~·~1 28~ •. 39 ,(I 96 .1 
110D-V HG/M3-0AY .00 218.19 .(1 95.0 
AtHILOG f'C-1 16 71. 6(1 2(139. 64 92. 9 94.7 
AtHILOG PC-2 13.28 10.23 91. 6 81.1 
(N - l50) I p 1.3.B~· 1U9 38.2 28.7 
ltWRGANIC N I f' • (1(1 12.82 ,(I 19.9 
TURBIDITY l/M l. 0(1 1. 00 71. 4 71.4 
ZtllX • TURBIVITY 2. 30 2.30 34.3 34. 3 
ZHIX I SECCHI 3.83 4.67 35.4 48. ~. 

CHL-A 
* 

SEC CHI 28. ~.(I 21. !)8 92.7 84.7 
CHL-A I TOTAL F' .4~ .31 92. 4 76.6 
FREQ(CHL-a>lO) :~ 98.62 97.90 .0 .0 
FREO I CHL-a>20) '!. 86.11 82.02 .o .0 
FREQ( CHL-a> 30) 'I. 66.69 60.35 .(I • l) 

FREQ( CHL-a>40) 'i. 48.68 41.n .o ,(! 

CARLSON 151-P 70.19 75.15 .0 .o· 
CARLSON TSl-CHLA 68.47 67.45 .o • (1 

CARLSON TSI-SEC 67.36 7(1.19 .0 .o 

<H> 

OUTPUT TO SCREEN (0} OR DISK <1> ' 

OUTPUT FORMAT: 9 OPTION: 2 
CASE: WINGER2 

CONFIDENCE LINITS FOR OBSERVED(O) AND ESTIMATEDIE) VALUES ( 1.0 STD ERRORS) 

SEGNENT 
1 UPPER WINGER 
1 UPPER WINGER 

2 LOWER WINGER 
2 LOWER 1mmER 

3 AREA-WTD MHiN 
3 AREA-IHD MEAN 

TOTAL P NG/M.3 
45.5 60.8 81.2 108.6 . 145.1 193.9 259.1 

MEAHt-------t-------t-------t-------t-------t-------t 
120.0 ----------------0-----------------
165.7 -----------E-----------

75.0-------------0--------------
109.3 ---------------E--------------

97. ~. 

137.5 
----------------0---------------

------------E------------



OUTPUT FORMAT: 9 OPTION: 2 
CASE: WINGEk2 

CONFIDENCE LIMITS FOR OBSERVED(O) AND ESTINATEDIE) VALUES I 1.0 STD ERRORS ) 

SEGMENT 
1 UPPER WINGER 
1 UPPER WINGER 

2 LOWER WINGER 
2 LOWER WINGER 

3 AREA-NTD MEAN 
3 AREA-WTD HEAN 

SEGMENT 
1 UPPER WINGER 
1 UPPER Wl~GER 

2 LOWER WINGER 
2 LOWER WINGER 

3 AREA-WTD HEAN 
3 AREA-WTD MEAN 

SEGMENT 
1 UPPER WINGER 
1 UPPER WINGER 

2 LOWER WINGER 
2 LOWER WINGER 

3 AREA-WTD MEAN 
3 AREA-WlD HEAN 

<H> 

TOTAL P MG/M3 
45.5 60.B 81.2 108.6 145.1 193.9 259.1 

MEAN•-------t-------+-------t-------t-------t-------t 
i20.o ----------------o---··-------------
165.7 -----------E-----------

75.0-------------0--------------
109.3 ---------------E--------------

97.5 
137.5 

----------------0---------------
------------E------------

TOTAL N NG/HJ 
a23.2 102s.a 121a.J 1s~2.9 i;a4.~ 2473.4 3002.1 

MEAN+-------t-------+-------+-------+-------t-------+ 
1500.0---------------------0--------·-------------
1954.0 ----------------E----------------

1500.0---------------------0----------------------
1532.0 --------------------E--------------------

1500.0---------------------0-----. ------ ---------
1743.0 -----------------£-----------------

CHL-A MG/M3 
15.6 21.7 30.3 42.3 58.9 82.2 114.7 

MEANt-------+-------+-------+-------+-------+-------+ 
40.0 --------------0---------------
54.4 -----------------E----~------------

55.0 ---------------0--------------
31.2----------------E-----------------

47.5 
42.B 

--------------0---------------
----------------E---------------



SEGMEtH 
1 UPPER WINGER 
1 UPPER WINGER 

2 lOWER WINGER 
2 LOWER WINGER 

3 AREA-WTO HEAN 
3 AREA-WTD HEAN 

<H::· 

SE GHENT 
2 LOWER WINGER 

3 AREA-WTD MEAN 

<H> 

SEGMENT 
2 LOWER WINGER 

3 AREA-WTD HEAN 

<H> 

.3 .3 .4 .6 .a 1.0 1.3 
MEAN•-------t-------+-------t-------t-------t-------t 

.5 ------------------0-----------------

.4--------------E--------------

• 7 
.6 

.6 
c ,,I 

------------------0-----------------
-------------E-------------

------------------0------------------
------------E------------

HOD-V N6/H3-DAY 
98.3 141.3 203.1 291.9 419.6 ~OJ.2 867.l 

MEANt-------t-------+-------+-------~-------t-------t 

~85.4--------------~--------E------------------------

285.4-----------------------E------------------------

MOD-V NG/M3-DAY 
91.6 123.1 165.4 222.3 298.7 4;1!,4 ~1.)9.4 

NEANt-------+-------t-------t-------+-------t-------t 
218.2-----------------------E--~----------·----------

213.2-----------------------E-----------------------
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