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     1.0 PURPOSE OF THE PLAN

The purpose of this Comprehensive Local Water Plan for Traverse County is:

  1. To identify existing and potential problems or opportunities for
protection, management, and  development of water resources and related land
resources in the county

2. To develop and implement a plan of action to promote sound hydrologic
management of water and related land resources in the county, and

3. To work toward effective environmental protection and management in the
county.

The essential constituent during development of this plan was the development of
a continuing process whereby local government officials and the general public
can understand the amount, characteristics, and distribution of their water
resources.
Based on this understanding of existing conditions, county officials can then
decide what water resources are necessary and desired for future growth and
development; and decide on a course of action to achieve and maintain the
quality of life desired in the county.

Traverse County recognizes that counties; whether growing, remaining stable, or
declining in population; must develop their own local plan for managing water
resources.  If not, they will eventually lose the opportunity to make
intelligent, local choices that anticipate or prevent water resource problems
before costs escalate and options narrow.

Traverse County also recognizes that a well developed comprehensive water plan
can also integrate local initiatives and existing state or federal water related
programs and funding sources.  This integration also allows more efficient
management of all these programs for protection of water resources and the
general environment.



2.0 SCOPE OF THE PLAN

This Comprehensive Local Water Plan focuses on water and related land resources.
The county has assembled and studied available information relating to the
physical environment, the surface and groundwater resources, and related land
use.

Surface water and  groundwater quality and quantity and related land uses that
effect water resources are analyzed, and relationships between these resources
and their current or potential usage are defined.

Problems are analyzed within the context of watershed units and groundwater
systems where appropriate, but the plan applies to the entire area within the
county.

The plan is based on principles of sound hydrologic management and recognizes
interrelationships between surface and groundwater as well as the potential
cumulative effects of land use on both water quality and quantity.

The plan is also based on key economic and environmental principles, and is
consistent with other plans that exist at the County, Watershed, Soil and Water
Conservation District, or groundwater system level.

The Comprehensive Water Plan will apply through 1995.  In 1995, and in each
subsequent 5th year, the county will examine the plan and update it for the next
5 year planning period.



     3.0 PLANNING PROCESS

3.1 BACKGROUND

Comprehensive Local Water Planning began at the state level In 1985 when a
state-wide planning committee was formed to make recommendations to the
legislature about local water planning.  The Legislature, after a year long
effort, passed Comprehensive Local Water Planning into law as Chapter 110B in
the spring of 1986.  Chapter 110B did not contain provisions for funding the
local water planning process. The Legislative Commission on Minnesota Resources
(LCMR) made water its number one priority, and created the opportunity for
counties to submit grant proposals for funds to initiate local water planning.

The Red Lake Watershed District submitted a grant proposal to LCMR on behalf of
the seventeen northwest Minnesota counties in 1986.  LCMR recommended funding
the northwest Minnesota grant, along with eight other CLWP projects around the
state, in the summer of 1986.  The Minnesota legislature approved these funding
recommendation in the spring of 1987, and the projects were authorized to begin
1 July 1987.

The Northwest Minnesota CLWP Project began operations on 26 October 1987, with
the creation of a Joint Powers Board (JPB).   This action allowed participating
counties to work together to simultaneously develop the  individual
Comprehensive Local Water Plans for each county.  The process was designed to
reduce duplication of efforts and produce plans that are specific for each
county yet are closely integrated with planning efforts in neighboring counties.

The northwest Minnesota Joint Powers Board ultimately consisted of 15 counties,
since two counties (Beltrami and Clearwater) joined the Upper Mississippi
Headwaters Project. These counties included: Becker, Clay, Grant, Kittson,
Mahnomen, Marshall, Norman, Otter Tail, Pennington, Polk, Red Lake, Roseau,
Stevens, Traverse, and Wilkin.

     3.2 JOINT POWERS BOARD AND THE COORDINATED APPROACH

The International Coalition For Land and Water Stewardship in the Red River
Basin (TIC) held initial discussions with each county board in May and June of
1987. TIC helped the counties understand the law, the specifics of the state
LCMR grant, and what CLWP would mean for each county.  A joint meeting of the 15
counties was held in Ada, Minnesota on 9 June 1987 to discuss the combined
county effort.

Other meetings were held during the summer of 1987 with the Soil and Water
Conservation Districts  (SWCD) in each county, with the Lower Red River
Watershed Management Board (LRRWMB, a joint watershed board comprised of eight
northwest Minnesota Watershed Districts), local Watershed Districts, townships,
League of Cities, and county health organizations to acquaint those groups with
CLWP.  These initial meetings helped local entities become familiar with Chapter
110B and county options for implementing a planning process and obtaining state
funding.

The 15 counties in the Northwest Minnesota Project finalized the Joint Powers
Agreement on 21 September 1987 with the intent of implementing Chapter 110B.
The first official meeting with the Joint Powers agreement in effect was 26
October 1988.



The Joint Powers Board consisted of a representative and an alternate from each
of the 15 counties.  The Board provided the legal structure for the project, and
provided the 15 counties with a mechanism for cooperation, dialogue, and
coordination.  The Joint Powers Board was responsible for policy guidance,
oversight and completion of the project.

The following people served on The Joint Powers Board during the Northwest
Minnesota Comprehensive Local Water Planning Process (those replaced after 1988
county elections or during CLWP process shown in brackets):

BECKER
Robert Krueger Representative
Don Lefebvre Alternate

CLAY
Arvid Thompson Chairman
Alan Melby Alternate

GRANT
Gary Nelson Treasurer
Charles Foss Alternate
[Gerald Lacey] Alternate

KITTSON
Randy Swenson Representative
[Floyd Sanner] Representative
Robert Isaacson Alternate

MAHNOMEN
Richard Larson Representative
David Siedschlag Alternate

MARSHALL
DelRay Larson Secretary
Leonard Stoltman Alternate

NORMAN
Herb Mauritson Co-chairman
Don Anderson Alternate

OTTER TAIL
Bert Hovland Representative
Andy Lindquist Alternate

PENNINGTON
Albert Koop Representative
Donald Barron Alternate

POLK
Rupert Syverson Representative
[Earl Radi] Representative
Lyle Eisert Alternate

RED LAKE
Erving Beyer Representative
Ron Anderson Alternate

ROSEAU
John Gaukerud Representative
John Spina Alternate

STEVENS
Wallace Staples Representative
Gerald Lohr Alternate
[Gordon Thorstad] Alternate

TRAVERSE
Steve Raguse Representative



Merle Escher Alternate
WILKIN

Gil Voss Representative
[Arlin Abell] Representative
Cal Michaels Alternate

Funding for the Joint Powers Board was provided by a grant from the Legislative
Commission on Minnesota Resources  which was matched by cash and in-kind
contributions by each of the counties (Appendix 3-1).

The Joint Powers Board developed a regional organization structure (Figure 3-1)
to implement the 15-county CLWP effort that:

   Allowed the northwest Minnesota counties Joint Powers Board to fulfill
requirements of Chapter 110B
  
   Provided a Joint Powers Board structure to enhance inter-county
cooperation and dialogue, and allow county governments to oversee development of
their county's Comprehensive Water Plan

 Provided for a County Task Force to ensure that the planning process
maintained a local focus, and

 Provided for a Technical Advisory Committee (TAC) of local professionals
in the water planning field to meet as required to advise the Joint Powers Board
and the County Task Forces on types of data needed for the local water planning,
on suitable data collection and analysis procedures, and on procedures to make
the data useful for future planning efforts.

     3.3 COUNTY TASK FORCE (CTF)

The County Task Force (CTF) was the key component in the development of the
Traverse County plan.  The Task Force was established to ensure that the
planning process maintained a local focus and to provide the local knowledge
base on county resources, problems and procedures.

The Traverse County Task Force, appointed by the Traverse County Board of
Commissioners to represent the county's interest, met monthly starting in
January 1988.  It established the issues, goals, objectives, action plans, and
implementation strategies, and was the principal architect of the Traverse
County plan.

Traverse County Task Force

Name Representing

Steve Raguse, Chair County  Commission
Jon Roeschlein, Co-Chair SWCD
Lee Amundson County  Engineer
Gary "Swede" Anderson Citizen-at-large
Al Blasing County Engineer
Jerome Deal Townships/Bois de Sioux Watershed
Mark Gisi Citizen at Large
Clarence Juelich City of Wheaton
Terry Lejcher DNR
Bob Marts Traverse Sportsman Club
Lucy McLemore City of Tintah



Ken Nichols Extension Service
Dave Salberg US Army Corp of Engineers
Gary Tracy Solid Waste Officer
Sandy Tubbs Public Health
  replaced Connie Hamrum
Art Winters City of Browns Valley

3.4 PROJECT ORGANIZATION

3.4.1 PROJECT MANAGER

The International Coalition for Land and Water Stewardship in the Red River
Basin  was hired by the Joint Powers Board to be the project manager for
comprehensive local water planning in the 15-county northwestern Minnesota
planning area.  They were responsible for providing coordination between the
Joint Powers Board and project activities, and:
   Providing a funding mechanism and financial accountability for the project

 Providing overall project administration

 Providing a mechanism for activities of each local task force to be 
coordinated with contiguous counties and the overall project, and

 Providing the JPB with a single entity responsible for project completion.

     3.4.2 PLANNING

Two planning and support groups were established to assist the county planning
process.  Planning assistance and support services to the eight northern County
Task Forces (Kittson, Roseau, Marshall, Polk, Pennington, Red Lake, Norman, and
Mahnomen) was provided by Jay Blake, Heidi Falk, Eric Evenson and the staff of
the Northwest Minnesota Regional Development Commission (RDC).

Planning assistance and support services to the seven southern County Task
Forces (Clay, Becker, Otter Tail, Wilkin, Traverse, Stevens, and Grant) was
provided by Dr. James Van Alstine and staff of The International Coalition.

The planning support groups were responsible for:
   Assisting the County Task Force in technical aspects of collecting and
interpreting data and procedures for developing a comprehensive local water plan
 Assisting the County Task Force in identifying issues, goals and
objectives, and integrating these into action plans and implementation
strategies for the county plan, and
 Providing technical writing support to the County Task Force during
preparation of the plan.
  
     3.4.3 PROJECT COORDINATOR

Jerald Jacobson, the Project Coordinator, was responsible for:

   Ensuring integration between planning consultants, data analysis, and the
Technical Advisory Committee

 Monitoring the progress and quality of planning and data to ensure project
objectives were met

 Ensuring necessary data was available for the planning effort,  and



 Ensuring consistency and coordination of data and planning so that county-
to-county, county-to-watershed, and county-to-SWCD's dialogue could progress
effectively and positively.

     3.4.4 DATA BASE DEVELOPMENT

The data base specialist was DPA International, Ltd. of Grand Forks, ND.  They
were responsible for:

   Incorporating information on water and related land resources from the
Soil and Water Conservation Districts, watersheds, and County Task Forces into a
database for developing and implementing  Comprehensive Local Water Plans
 Providing the project and each County Task Force expertise in data base
management through the Technical Coordinating Committee

 Incorporating federal, state, and regional data into the database in the
most efficient manner for use at the county level, and

 Providing data consistency for the 15-county area.

     3.4.5 TECHNICAL COORDINATING COMMITTEE (TCC)

The Technical Coordinating Committee was composed of the project manager, the
planning support groups from the northern and southern counties, the project
coordinator, the data consultant, and regional and state agency representatives,
as required.   This committee was responsible for:
   Developing overall planning and data gathering procedures

Figure 1. CLWP organizational Structure.
 Providing integration between data collection and planning functions to
ensure a consistent approach
 Providing a mechanism to ensure planning and data functions were
adequately integrated
 Providing a systematic forum for idea exchange so that each county plan
benefited from other county's experiences, and
 Providing a systematic forum so that data sources would not be overlooked
and data could be clearly related to the County Task Force.
  

     3.5 PUBLIC PARTICIPATION

Public information and involvement was a major goal of the northwest Minnesota
Comprehensive Local Water Planning effort.  To achieve this, an initial public
hearing was held in each county in the spring of 1988 to discuss the project and
to identify water planning issues of concern to the general public.  The first
public hearing was initiated to inform the public about the nature of local
water planning the 15-county northwest Minnesota planning process, and to
receive public input regarding land and water issues  of concern to county
residents.  These meetings were held at:

TIME DATE  PLACE COUNTY
3:00 PM 2-22-88 Warren Marshall
3:30 PM 2-22-88 Morris Stevens 
7:00 PM 2-22-88 Hallock Kittson 
7:30 PM 2-22-88 Wheaton Traverse
3:00 PM 2-23-88 Thief River Falls Pennington
7:30 PM 2-23-88 Elbow Lake Grant



3:00 PM 2-24-88 Crookston Polk
7:00 PM 2-24-88 Red Lake Falls Red Lake
3:00 PM 2-25-88 Glyndon Clay 
7:00 PM 2-25-88 Ada Norman 
7:00 PM    2-25-88 Mahnomen Mahnomen
8:00 PM 2-25-88 Detroit Lakes Becker 
3:30 PM 2-26-88 BreckenridgeWilkin 
3:00 PM 2-26-88 Roseau Roseau 
7:30 PM  2-26-88 Fergus Falls Otter Tail

A final public hearing was held in each county during October, 1989 to allow
public testimony and input on the plan for the public record.  The final public
hearing was held in conjunction with the scheduled County Board of Commissioners
meetings to review the plan with the full County Board of Commissioners.  These
meetings occurred at:

TIME DATE  PLACE COUNTY 
7:00pm October 3 Breckenridge Wilkin
10:30am October 5 Crookston Polk
1:00pm October 5 Ada Norman 
3:30pm October 5 Red Lake Falls Red Lake
7:00pm October 5 Thief River Falls Pennington
1:00pm October 6 Fergus Falls Otter Tail
2:30pm October 6 Elbow Lake Grant
4:00pm October 6 Morris Stevens
7:00pm October 6 Wheaton Traverse
9:00am October 10 Mahnomen Mahnomen
1:30pm October 10 Moorhead Clay
3:30pm October 10 Detroit Lakes Becker
9:00am October 12 Hallock Kittson
11:00am October 12 Roseau Roseau
2:00pm October 12 Newfolden Marshall

In addition to the public meetings, monthly CLWP newsletters were mailed to all
local leaders at the county, township, city, SWCD, and watershed districts so
that they could inform their constituents of progress on the CLWP project.
Minutes of the previous CTF meeting were enclosed with these newsletters.
Numerous articles also appeared in regional newspapers and other publications as
the project developed.

     3.6 COORDINATION WITHIN THE COUNTY

The county planning process was designed to incorporate a consideration of the
issues, goals, and objectives of all interests within the county.  Coordination
was especially important to allow for the county, the Soil and Water
Conservation Districts, and the Watershed Districts (where appropriate) so that
county action plans and implementation strategies would accurately reflect
capabilities and jurisdictions of the local county infrastructure as well as
available county resources.

Coordination between the county, the Soil and Water Conservation Districts, and
Watershed Districts was of key importance.  Special efforts to involve the Soil
and Water Conservation Districts and the Watershed Districts occurred at a
number of levels, including:
  
   Being included on the monthly newsletter and mailing list of the minutes
 Participating in County Task Force meetings



 Providing representatives to the Technical Advisory Committee that met 
with the Technical Coordinating Committee in March 1987, December 1988, 
January 1989, and for two days in May 1989

 Receiving monthly newsletters and minutes from the County Task Force 
meetings to keep them current on project progress so they could inform 
their constituents

 Participating in a specific presentation to the County Task Force in 
January and February 1989 about their jurisdictions and their activities 
as related to the county and the county plan

 Assisting with the final development of action plans and implementation 
strategies of each county plan by working with the County Task Force and 
plan developers in February and March 1989

 Participating in a special meeting in April 1989 between County 
Commissioners, County Task Force, Soil And Water Conservation District, 
and Watershed Districts to discuss plan implementation on the local level,
and Participating in a 60 day local review process as required by Chapter 
110B.

Coordination between the county and  townships and cities was actively pursued.
Townships and cities were involved in the project in a number ways, including:

   Being included on the monthly newsletter and minutes mailing list
 Providing representatives to the County Task Force
 Participating in the public meeting
 Receiving special presentations to the townships regarding CLWP on 14 

March 1988 and 23 March 1988
 Receiving presentations at most county-wide township meetings in the 

spring of 1989, and
 Being involved in the 60-day local review process as required by Chapter 

110B.
  
Coordination within the county between the public and the county infrastructure
was also considered an important component of the planning process. This
interaction was accomplished through the public participation process described
in Section 3.5 of this plan.  Extra effort to achieve this interaction was
attempted by media presentations in each county for the final public hearing in
October 1989.

      3.7 COORDINATION OUTSIDE THE COUNTY

Coordination between the 15 counties was essential to maintaining continuity of
the project and allowing inter-county water issues to surface and be
incorporated in the plans.  Formation of the 15-county Joint Powers Board was
the major avenue for this coordination to occur.

The Joint Powers Board met throughout the project to facilitate this county-to-
county relationship.  It met in Ada, Minnesota in: June 1987, August 1987,
September 1987,  October, 1987 (JPB official formed), November 1987, January
1988,  March 1988, May 1988, August 1988, October 1988,  December 1988,  January
1989, April 1989, May 1989, June 1989, and September 1989.

Special meetings were held between the counties on 17 March 1988 in Thief River
Falls and on 18 March 1988 in Fergus Falls.  The following counties were invited
to participate in the two meetings:

 March 18, 1988
March 17, 1988



Becker Kittson 
Clay Mahnomen Grant Marshall 
Otter Tail Norman Stevens Pennington Traverse                        
Polk Wilkin Red Lake Roseau

The purpose of these two meetings was to discuss issues that were common between
neighboring counties so that these issues could be addressed in the CLWP
process.

Two additional meetings were held, one in Grand Forks, ND on 21 April 1988 and
one in Wahpeton, ND on 5 May 1988. These two meetings were held to discuss
similar concerns between Minnesota and North Dakota counties.  The following
counties were invited to be part of this dialogue:

Minnesota counties

May 5, 1988 April 21, 1988
Becker Kittson
Clay Mahnomen
Grant Marshall 
Otter Tail Norman
Stevens Pennington
Traverse Polk 
Wilkin Red Lake
Roseau

North Dakota counties

May 5, 1988 April 21, 1988
Cass Cavalier

 Dickey Greggs
Ransom Grand Forks
Richland Nelson
Sargent Pembina 
Steele Trail
Walsh

The final round of contiguous county meetings was held  14 September 1989.  All
counties involved in the northwest Minnesota Comprehensive Water Planning
project, as well as neighboring counties, were notified.  Each of the 15 county
plans were reviewed in detail during the day.  All counties neighboring the
county plan under discussion were encouraged to be in attendance, to listen to
the plan review, to ask questions, and to offer input as required by 110B.

Contiguous county interaction throughout the process was positive and plans have
been made to continue the 15-county relationship on an informal joint board
relationship after the planning process ends.  This 15-county joint board will
meet up to four time a year to keep current on CLWP implementation activities
and plan updates.

      3.8 COORDINATION WITH OTHER AGENCIES AND GOVERNMENTS

Partnership by state and federal agencies in the Comprehensive Local Water
Planning was also an integral part of the northwest Minnesota planning process.
This partnership was accomplished primarily with  state agencies, but some
federal agencies were asked to be a part of the project from the beginning as
members of the Technical Advisory Committee (TAC).



The following agency representatives were initially asked to be advisors to the
Joint Powers Board and the Technical Coordinating Committee:

Agency Representative
Department of Agriculture Kim Benson
Board of Water and Soil
Resources Hal Anderson

Dick Ness
Dan Steward

Buffalo-Red Watershed Lawrence 
Woodbury
Department of Health Bob Poyzer
Lower Red River
Watershed Management
Board Don Ogaard

Dan Thul
Middle Snake River
Watershed Ron Adrian
Pollution Control Agency Tim Larson

Jack Frederick
Department of Natural
 Resources

Fisheries Henry Drewes
Water Gerald Paul
Wildlife Jim Breyen

Pennington Extension Howard Person
Red Lake Watershed Lowell Enerson

Charlie Anderson
Richard Hasse

Roseau Watershed and
Two Rivers Watershed Omar Rude
Soil and Water
Conservation Districts

Stevens County Doug Rasmussen
Marshal-Beltrami
County Cheryl Sistad
Grant County Joe Montonye
West Otter Tail County Bert Winger

Minnesota Dept.
Transportation Wes Gjovik

Lee Kessler
U.S. Army Corp of
 Engineers Jeff Koschak
U.S. Fish and Wildlife Howard Lipke

These representatives attended several of the first Joint Powers Board and
Technical Coordinating Committee meetings. They attended a specific meeting with
the Technical Coordinating Committee in March 1988 to assist in development of a
matrix of jurisdictional activities of state and federal agencies that could
assist local units of government.  Regional representatives of these and other
agencies participated in local County Task Force meetings throughout the
project.

In December 1988, these representatives assisted the Technical Coordinating
Committee in determining what agency programs and activities would be useful in
helping counties develop action plans and implementation strategies.



In January 1989, the Technical Advisory Committee met with the Technical
Coordinating Committee to discuss the final stages of the project and to review
the data which had been utilized by the county task force.  The purpose of the
meeting was to determine if more information was available that would be useful
to the county task force in their final plan preparations.

A final 2-day meeting on 16 and 17 May 1989 with the Technical Coordinating
Committee and the Technical Advisory Committee was held to review the final
draft plan for each county.  Specific feed-back on each county's plan was
requested.

These meetings represented the beginning of an informal state review which
would  facilitate the required 90-day state review process.   Agencies
participating in this preliminary review process included:

    Minnesota Board of Water and Soil Resources
 Minnesota Department of Agriculture
 Minnesota Department of Health
 Minnesota Department of Natural Resources
 Minnesota Pollution Control Agency
 Minnesota Geological Survey
 Minnesota State Planning Agency

Linkages with the state and with other projects around the state also occurred
throughout the duration of the project.  These linkages were maintained through
meetings held by CLWP project managers in St. Paul on: 11 March 1987, 15 July
1987, 7 March 1988,  2 May 1988,  29 July 1988,  30 September 1988,  1 December
1988, 24 January 1989,  27 July 1989,  28 September 1989,  and 30 November 1989.

Project managers from around the state met to facilitate communication between
the projects,  to learn from each other and strengthen the county planning
process.  The meetings also allowed continual dialogue with the state for
assistance required in the making the local planning efforts run more smoothly.
This assistance most often related to information and data flow from the state
to the county level.



     4.0 EXISTING LOCAL PLANS AND ORDINANCES

Within 30 days after the Traverse County Board of Commissioners adopted the
resolution requiring development of a comprehensive water plan, the county
requested copies of all existing water and related land resource plans from
local units of government within the county.

Goals, and objectives from the Traverse County Soil and Water Conservation
District Long Range Plan were incorporated into the county's comprehensive water
plan wherever possible.

All other existing county and local government plans, controls, and ordinances
were studied to ensure that the comprehensive water plan did not conflict.
Whenever possible, problems and opportunities identified in those plans were
addressed in the comprehensive water plan.  Existing Traverse County and local
unit of government controls and plans are listed below.
 
   4.1 Traverse County Plans, Controls, and Ordinances

The following  plans, controls, and ordinances exist, or have been adopted in
Traverse County:
   Shoreland Management Ordinance

 Solid Waste Ordinance

 Flood Plain Zoning

   4.2 Local Government Plans,  Controls and Ordinances

The following Townships in Traverse County have established zoning ordinances:

   Lake Valley Township
 Monson Township
 Parnell Township
 Walls Township

There are no municipalities in Traverse County that have Minnesota Department of
Natural Resources approved Shoreland Ordinances.

   4.3 Expected changes to existing plans and controls
    
There are no changes to county plans and controls expected in the near future.
 
   4.4 Problems, conflicts, opportunities with existing plans and controls

There are no conflicts between local ordinances in Traverse County. All local
ordinances must be as strict or stricter  than county ordinances.

Assessment:  There are few surface water bodies in Traverse County, and the DNR
approved shoreland ordinance adopted by the county adequately addresses the
issues related to those shorelands.

During development of the Traverse County Comprehensive Water Plan, every
attempt was made to ensure that the plan was compatible with local plans, and
that opportunities identified in the local plans were addressed in the
comprehensive water plan.



Major issues, such as solid waste disposal, locations of feedlots, shoreland
restrictions and wind and water erosion are addressed in all plans.

If new ordinances are developed in Traverse County as a result of implementing
the Comprehensive Water Plan, the
Environmental Advisory Council and the County Attorney will work with the
Traverse County Board of Commissioners to ensure that the new ordinances are
compatible with existing ordinances.



     5.0 COUNTY RESOURCE ASSESSMENT

5.1 PLANNING FRAMEWORK AND RESOURCE ASSESSMENT

The focus of the Traverse County comprehensive water planning process was to:

  + identify land and water resources currently available in the county
+ define the quality of environment that the county would like to achieve
and maintain into the future
+ identify specific goals and objectives necessary to achieve this quality
of environment
+ identify the role the county intends to assume in planning for and
managing land and water resources, and
+ develop a specific set of water resource action plans within the context
of a comprehensive, realistic, and achievable implementation program.

The planning process developed for traverse County involved the:

  9 preliminary identification of issues, goals, and objectives
9 collection of relevant information on county resources and their

use, and on existing plans, controls, and regulations
9 evaluation of information to assess status of resources in the

county and to define issues, opportunities and potential conflicts
9 development of goals and objectives, and  finally
9 development of a specific set of action plans within the context of

a comprehensive implementation plan.

5.1.1 Organization of the Resource Assessment

Data requirements for Comprehensive Local Water Planning are spelled out in
Minnesota Statutes Chapter 110B, and are further defined as a set of 55 discrete
data items in Chapters 4 through 6 of the "Handbook For Comprehensive Local
Water Planning under Minnesota Statutes Chapter 110B" (Minnesota State Planning
Agency 1987).

These definitions formed the basis for the collection and review of available
information on the physical environment, surface water, ground water, and
related land resources of Traverse County.

Information was considered relevant for consideration in the planning process
and inclusion in the plan if it provided an understanding of present or future
water-related  problems or opportunities faced by Traverse County.  In many
cases, adequate information was not available for the county, and the assessment
considered whether additional information was required.

Evaluation of this information provided the County Task Force and the planning
staff with an understanding of Traverse County's existing natural environment
and water resources.  This evaluation then served as the basis for the
identification of the issues, goals, and objectives identified in this
comprehensive water plan.

5.1.2 Description of Resource Categories

The resource assessment in this plan is organized around four major categories:

   The Environmental Setting of the County (Section 5.2 )



 Surface Water Resources (Section 5.3)
 Ground water Resources (Section 5.4)
 Land Resources and Human Use  (Section 5.5 ).

Each of  these sections are organized topically around the data rules defined in
The Handbook For Comprehensive Local Water Planning (Minnesota State Planning
Agency 1987).  Available information relating to those resource categories was
gathered from local, state, and federal sources, and was studied and evaluated
by the county task force.

The Surface Water and Ground Water Resources Sections also include an overview
of the resource in Minnesota and of relevant State and Federal regulations.  The
Land Resource and Human Use Section describes problems or opportunities that
exist in Traverse County because of people's use of surface water, ground water,
or related land resources.

5.1.3 Goals, Objectives and Actions

The County Task Force used the resource assessment process to better understand
the nature and condition of water and water related resources within, as well as
outside, county borders.

Based on this assessment, the task force identified existing or potential issues
related to water resources within the county.  They determined the implications
of these issues for future land and water use, assessed the significance of
those implications, and identified opportunities and problems based on this
assessment.

From this assessment, a series of broad county-wide goals, well-defined
objectives, and specific actions relating to surface water, ground water, and
related land resource were developed.

GOALS, in the context of this plan, are broad policy directions that the county
wishes to pursue to protect and/or enhance their water resources.

OBJECTIVES outline some specific and achievable features of the goals towards
which county actions should be directed.

ACTIONS are specific activities that the county has identified as being
necessary to achieve the goals and objectives identified in this plan.  Actions
include activities such as educational programs, legislation, augmentation of
existing programs, and capital improvements.

5.1.4 The Implementation Plan

The goals, objectives and actions outlined in this plan are defined in terms of
surface water, ground water, and related land resources categories.  Many of the
problems and opportunities identified are issues in multiple categories;
however, and require a comprehensive action program.  Conversely, a
comprehensive action program can be particularly cost-effective if it addresses
several issues with a single program.

Traverse County has developed a comprehensive, realistic, and achievable
implementation plan to accomplish its water resource goals and objectives.  This
implementation plan provides the County Board of Commissioners with a number of
options outlined by the Task Force.  The options are prioritized, and grouped in



broad categories such as educational initiatives, suggested legislation, and
enforcement strategies.
The implementation plan identifies existing private, state and federal programs
that the county can utilize to identify and solve problems.  It also identifies
private, state and federal programs that could be potential  funding sources for
county initiatives.

A suggested time table for implementation is also included.  This implementation
strategy  should provide the County Board of Commissioners with a working
framework for protecting their water resources, while maintain the flexibility
to operate within the constraints of their funding and tax base.

5.2 ENVIRONMENTAL SETTING OF THE COUNTY

5.2.1 Geographic Setting

Traverse County is located in west central Minnesota, bordering North Dakota,
approximately 200 miles west of Minneapolis  (Figure 5-1).  Traverse County was
first settled in the early 1860's.

Figure 5-1.  Location of Traverse County.

Traverse County has a total land area of 366,200 acres.  Wheaton was designated
as the county seat.

Traverse county is served by railroads and is serviced by  U.S.  Highways 27 and
75, and State Highway 9, as well as several blacktop and high quality gravel
county roads.

5.2.2 CLIMATE

There are numerous stations in the county that measure precipitation, but only
one that reports to the State Climatologists Office for all twelve months
(Figure 5-2).

Figure 5-2. Precipitation Gaging Stations In Traverse County.

Daily summer temperatures range from a maximum in the high 70's to low 80's, and
minimum from the low to mid 50's. The average  summer temperature is about 68
degrees. Temperatures in the 100's in July are not uncommon. Average daily
winter temperatures is 9 degrees, and the average daily minimum is -1 degree.

The climate in Traverse County is continental, with warm summers and cold
winter.  The average length of the growing season is 148 days, with the last
spring freeze occurring on about May 7, and the first fall freeze occurring on
about October 7.

The range for annual precipitation is between 22 and 23 inches (Figure 5-3).
Measurable precipitation (0.01 inch or more) can be expected on an average of 50
days a year.

Figure 5-3. Isolines of annual precipitation for the northwest CLWP Area.



About 75 percent of the annual precipitation falls between May and September,
which coincides with the growing season for crops.  The range for May through
September precipitation is between 14 and 15 inches (Figure 5-4).

Figure 5-4. Isolines of normal May-September precipitation for the northwest
CLWP Area.

Thunderstorms can be expected about 35 days each year.  On occasion, hail and
damaging winds accompany the more severe storms.  The average annual snowfall is
approximately 34 inches.  Blizzard conditions due to high winds and snow occur
most winters.

5.2.3 Geologic Setting

Glaciers last covered most of Minnesota approximately 9,500 years ago.  As the
glaciers receded, a thick blanket of glacial drift (sand, silt, clay and rocks
carried by the ice) was deposited covering the ancient Archaen granite bedrock
surface.  In places, the Archaen rocks are covered by thin Cretaceous sandstone,
shales and limestones, which are in turn covered by drift (Figure 5-5).

The drift blanket, called ground moraine, ranges from 100 to 250 feet thick and
forms an undulating surface over much of the western part of the state, with
many closed depressions that hold water in small ponds or wetlands.  At the
margin of the melting ice fields, thicker deposits of till form an area of very
rugged relief known as terminal moraines.

The highlands in the southwestern part of Traverse County are part of the
terminal moraine complex known as the Big Stone  Moraine (Figure 5-6), and part
of the Fergus Drift Plain.  As the ice sheets melted and receded northward, melt
water was prevented from flowing to the north by the ice front.  The ponded
water formed Glacial Lake Agassiz.  The lake eventually became deep enough to
overflow the natural drainage barrier to the south, and discharged southward
through the present valley of the Minnesota and Mississippi Rivers.  Silt and
clay deposited in the glacial lake basin forms the flat, fertile, and nearly
rock free farm land of the Red River Valley.  Beaches formed by various levels
of Lake Agassiz are still present around the margin of the lake basin.  These
beaches form sand ridges 3-10 feet above the land surface, and are important
recharge areas for surficial aquifers.  There are no well defined beach ridges
in Traverse County.

Areas of extreme slopes are present in the western part of the county, along the
shore of Lake Traverse (Figure 5-7).  If poor farming methods are used in these
regions, severe erosion can occur.  It is very important that the county work
toward land use in these regions to minimize soil erosion.

No maps exist of buried valleys cut in the Archaen bed rock surface, although
they must certainly occur in the county.  Buried glacial valleys and sandplains
exist in the western part of the county and form major aquifers.  The limits and
origins of these valleys are not well known.

5.2.4 Topography and Soils

Topography



Traverse County has three distinct types of topography, all related to the Late
Wisconsin Glaciation.  Most of the northern three fourths of the county lie in
the lacustrine plain of Glacial Lake Agassiz, and is nearly level, with slopes
of 0-2 percent.  The southeastern part of the county, the  Fergus Drift Plain is
flat to gently rolling with slopes of 2-6 percent.  The  southwestern part of
the county, the Big Stone Moraine complex is more rugged, with slopes of 6-12
percent, or greater along the lake shore.

Soils

Traverse County soils are produced by natural processes acting  through time on
material deposited or accumulated by geologic processes.  Soils have a
significant interaction with, and effect on, water resources in the county.  For
example, highly erodible soils can contribute sedimentation to rivers and
streams.  Conversely, sandy soils with high infiltration and surface
permeability characteristics can make significant contributions to aquifers.

Soil characteristics are determined by the physical and mineralogical
composition of the parent material; the climate under which the soil material
accumulated; plant and animal material on and in the soil; and relief or
topography in the area of soil formation.  Soil parent material in Traverse
County ranges from clay in the west, to sandy loam in the major river valleys.

Soils with identical or near identical profiles are grouped into a soil series,
normally named for some geographical feature where it was first described.  Each
series has the same characteristics regardless where it is  subsequently found.

Soil associations, which are described in county general soils maps, are a
distinct pattern of soil series in defined proportions.  Most associations
contain one or more major soil series and at least one minor series.
Association are named from the major soil series name.

Soil association maps provide a county overview for questions such as where high
runoff or erosion could be expected, or where are areas of high or low
agricultural potential likely to be located.  These maps are not meant for
detailed planning and site selection of structures or roads nor for the
development of farm management plans.

Traverse County soils have been mapped by general associations, and  the more
detailed soil series maps are currently being completed.  The detailed soils
classifications can be used to help in organizing and managing farms, individual
fields and woodlands, and in engineering work.

Only the general soils association map is included in this report (Figure 5-8).
Detailed soils maps will be available through the county Soil Conservation
Service offices when they are completed.

Descriptions of Traverse County soil associations by the Soil Conservation
Service are in the final stages of preparation.   Traverse County soil
associations have the following general characteristics:

Fargo-Lindaas
Nearly level, poorly drained soils, which formed in silty or clayey lacustrine
sediments on lake plains.

Fargo



Nearly level, poorly drained soils which formed in clayey lacustrine sediments
on lake plains.

Bearden-Glyndon-Wheatville
Nearly level to gently sloping, somewhat poorly and  moderately well drained
soils which formed in silty  or loamy lacustrine sediments over silty, loamy,
sandy, or clayey lacustrine sediments on lake plains.

Lohnes-Egeland-Clontarf
Nearly level to gently sloping, well drained and moderately well drained soils
which formed in sandy or loamy over sandy, lacustrine or outwash sediment on
beach ridges, lake plains, and outwash plains.

Lamoure-Ludden-Rauville Association  Nearly level and level, poorly
drained and very poorly drained soils, which formed in silty or clayey alluvial
sediments on flood plains.

Hamerly-Doran-Lindaas
Nearly level, moderately well drained, somewhat poorly drained, and poorly
drained soils which formed in loamy glacial till, loamy water worked till, and
silty and clayey lacustrine sediments over loamy glacial till on water modified
till plains.

Peever-Doran-Parnell
Level to gently sloping, well drained, somewhat poorly drained and very poorly
drained soils which formed in clayey glacial till, loamy glacial till, and silty
and clayey water sorted sediments on uplands.

Aazdahl-Hamerly-Lindaas
Nearly level, moderately well drained, somewhat poorly drained and poorly
drained soils which formed in loamy glacial till on uplands.

The ability of soils to absorb and transmit water is one of their most important
characteristics for water planning.  Soil infiltration rates and permeability
depend on the parent material as well as the slope and topography.  Infiltration
rates and permeability affects runoff rate and ground water pollution potential,
and may limit suitability of some areas for uses such as irrigation or
individual septic tanks.

In most of Traverse County, soils developed in Lake Agassiz sediment are poorly
drained and have very slow to medium infiltration rates (Figures 5-9 and 5-10).
Water does not rapidly penetrate these soils, and moves very slowly through the
soils once absorbed.  These soils do, however, retain moisture  well during
periods of desiccation.  Artificial drainage systems remove surface water
rapidly in these areas, and tillage practices can increase infiltration in some
cases.

In southern Traverse County, soils developed in the Fergus Drift Plain and the
terminal moraine are generally well drained (Figures 5-11 and 5-12), but have
slow to medium infiltration rates because of the slope and soil texture.

5.2.5 Hydrologic Systems

Ninety percent of Traverse county is drained by the Bois de Sioux and Mustinka
Rivers, to the north through the Red River drainage (Figure 5-13, 5-14).  The
south western part of the county is drained by the Minnesota River, into  Big
Stone Lake, and south into the Minnesota River.

5.2.6 General Land Use

Traverse County is generally rural.  Most of the land area in Traverse County is
farmed (Figure 5-18 and 5-19), with primary income from small grain, soy beans



and sugar beets grown for cash.  Livestock farming in Traverse County has
decreased, although the numbers of livestock per farmer has risen.  The soils
range from marginal cropland to highly productive land.  The trend over the last
three decades has been a reduction in the number of farms, and an increase in
the average size of farms in the county.

5.3 Surface Water

5.3.1 Surface Water in the Red River BASIN

Hydrology

The Red River of the North drains 39,200 sq..  miles in Minnesota and North
Dakota.  The drainage basin in the United States is about 394 miles long, with a
maximum width of about 300 miles.

The Red River begins at the confluence of the Otter Tail and Bois de Sioux
Rivers near Breckenridge.  It flows in a natural channel throughout its entire
reach except for local leveeing at Breckenridge, Moorhead, and East Grand Forks,
and agricultural dikes north of Grand Forks.

The Red is a classic meandering river with very low slope in nearly homogeneous,
fine-grained material.  Slumping banks, natural cutoff channels, and scouring
are evidence that the river is actively modifying it's channel.  Bank full
capacity is about 20,000 cubic feet per second at Grand Forks.  This capacity,
low for a river system this size, results in frequent flooding.

Major tributaries of the Red River include the Mustinka, Otter Tail, Pelican,
Buffalo, Wild Rice, Sand Hill, Red Lake, Thief, Clearwater, Snake, Middle,
Tamarack, Two, and Roseau Rivers.

Tributaries from the moraine region commonly flow from lake to lake in the upper
reaches.  Channels commonly change abruptly from shallow channels with very low,
inconspicuous banks to well-defined channels with high banks.

Tributaries originating in and flowing across lake-washed till plain are
generally contained by low banks and commonly have man-made modifications, such
as channel straightening,  for much of their length.

Tributaries in the eastern lake plain flow in well-defined channels and are
actively eroding.  Nearly all these tributaries flow within well developed
channels with low banks.  Most streams meander,  and many have had channel
capacities increased to provide for flood flows.

Lakes and wetlands are common in the moraine region and in low areas between
beach ridges, and are virtually nonexistent in the Lake Agassiz Plain.  Smaller
lakes in the western moraine region are commonly referred to as potholes,
although they have hydrologic characteristics similar to lakes.  Wetlands in the
area between beach ridges are fairly continuous, but do not cover a large area.
In general, they are fed by seepage from precipitation that infiltrates sandy
beach ridges.

Wetlands in the lake-washed till plain are part of a vast peatland that covers
much of North Central Minnesota.  Most of this peat is nearly saturated, and
drainage efforts in the 1920's met with varied success.  Much of the ditch
system was subsequently abandoned, and reverted back to wetlands.



Surface Runoff

Surface runoff is precipitation that appears as natural flow in surface streams
after evapotranspiration, infiltration, and surface and channel storage
requirements are satisfied.  Runoff is a function of basin size and shape and
characteristics such as topography, geology, soils, and vegetation.  Runoff
rates can be altered by flood control reservoirs, channel modification and
ditching, and changes in land use, soil cover, and water use.

Average annual runoff is lowest in the lake plain region (1-2 inches), and
increases from west to east in a pattern similar to the distribution of
precipitation.  The greatest average annual runoff (>4 inches), occurs in the
moraine highlands south of the Red Lakes.  Local variations of runoff occur in
ground water discharge areas along the west edge of the moraine region, in local
areas of rough terrain, and in areas of poorly defined surface drainage.

Maximum runoff generally occurs in spring and early summer.  Typical streams in
the lake plain region have wide variations of flow, and in most years have long
periods with no flow.  Typical streams in the moraine region have more sustained
flows with less monthly, seasonal, and yearly variation.

Flooding

Floods on the Red River and it's tributaries generally occur in early to late
spring, and are caused by rain falling on melting snow or by intense rainfall on
saturated land.

Large historic floods were recorded in the basin in 1826, 1852, 1861, 1882 and
1897, but few major floods occurred in the first half of the 20th century.
Major flooding returned to the valley in 1948, and the flood of 1950 was the
most extensive and prolonged flood in the 20th century north of Grand Forks.
Widespread inundation also occurred in 1965, 1966, 1969, and 1974.  The recent
large floods of 1975, 1978, and 1979 caused basin-wide flood damages in excess
of $423,000,000.

Average annual flood damages in the Red River Valley exceed $41.8 million (1981
dollars, McCombs-Knutson Associates, Inc.  1984).  Approximately $5.6 million of
damages occur on the mainstream of the Red River; $12.3 million occurs on the
Minnesota tributaries; and $23.9 million occurs on the North Dakota tributaries
(Table 5-1).

Rainfall and snowmelt are the major sources of runoff in the Red River Basin.
Most floods on the Red River result from snowmelt.  Rainfall generally does not
produce large floods, but these floods are often sudden and can cause extensive
crop damage.

Processes that control the magnitude of floods on the Red River Basin are
numerous and complex (Table 5-2).   Infiltration, evapotranspiration, pocket
storage, and interception will significantly reduce available rainfall and
snowmelt precipitation before runoff during all but the wettest conditions in
the Red River Basin.  These processes are particularly variable during the
snowmelt period.  For example, infiltration rate is significantly affected by
soil moisture content and the extent to which the soil is frozen.

Water-routing processes; overland flow, depressional storage, ground water flow,
interflow, channel flow, overbank storage, and reservoir storage; determine
direction and speed of excess water runoff.  Again, these processes are complex



and their influence on runoff is not easily characterized in an analysis of Red
River flooding.  Depressional storage areas such as wetlands can, under certain
circumstances, also significantly  affect flood runoff; however, their storage
characteristics vary depending on season and preceding conditions.

Analysis of flooding potential must consider cumulative effects of all these
processes.  For example, increases in peak runoff due to drainage of a small
basin cannot be assumed to apply to the entire basin.  The increased small basin
runoff is still subject to downstream water-routing processes which tend to
gradually attenuate upstream increases in peak flow.

Although summer floods occur less frequently, they can cause high agricultural
losses from soil erosion and crop damage.  Based on previous experience, the
State of Minnesota can be expected to have five flash floods annually (Kuehnast
et al. 1988).  There is no significant difference in the number of flash flood
in different parts of the state.

Two of the four largest flash floods by area in Minnesota occurred in the Red
River Basin; in June 1975  over 6,000 sq. miles (including Clay County) were
covered by 4 inches or more of rain, and in July 1975 over 4,500 sq. miles were
covered by 4 inches or more of rain from Kittson County to Beltrami County.  One
of the largest rainfall events in the state occurred in July 1975 when 13 inches
fell in a 24-hour period in northeast Clay County (Kuehnast et al 1988).

5.3.2 SURFACE WATER QUALITY

Monitoring Program

Minnesota has 91,944 miles of rivers and streams, 3.4 million acres of lakes,
and 6 million acres of wetlands ( Minnesota Pollution Control Agency 1988d).
State agencies such as the Minnesota Pollution Control Agency (MPCA) and the
Minnesota Department of Natural Resources (MDNR) have collected biophysical data
for approximately 1,400 lakes during the past 11 years.  This data is accessible
through the U.  S.  Environmental Protection Agency's STORET data base.

MPCA also uses approximately 90 lakes distributed among the four state
ecoregions which contain 98 percent of state lakes to monitor regional water
quality trends (Heiskary and Wilson 1988).  These reference lakes are located in
watersheds minimally impacted by point and nonpoint sources of pollution;
factors such as maximum depth, surface area and fishery classifications are also
considered.  Lakes with known point sources, major urban areas and/or major
feedlots in the watershed are not included.

Reference lakes were sampled during 1985-1987, and each lake's trophic status
was assessed using Carlson's Trophic State Index (TSI).  This index, based on
interrelationships of summer Secchi transparency, chlorophyll-a and total
phosphorus, is commonly used to describe a lake's productivity level as:

   Oligotrophic lakes which are clear and deep with very little algae
 Mesotrophic lakes which have higher nutrient concentrations but the 

water is still relatively clear
 Eutrophic lakes which have high nutrient concentrations and heavy 

algae growth
 Hypereutrophic lakes which have the highest nutrient concentrations 

and algae, and are often characterized as "green" with strong odors.



The Trophic State Index ranges from 0 to 100, and increasing Indices indicate
increasing eutrophic conditions, with abundant shallow water vegetation,
plankton "blooms", and occasional summer stagnation.  Nutrients, primarily
phosphorus, are major contributors to lake eutrophication.  Understanding the
interrelationships between total phosphorus, chlorophyll-a and Secchi
transparency is a first step toward developing phosphorus management strategies
to improve lake conditions.

The MPCA has divided the state in ecoregions for the purposes of monitoring and
evaluating lake conditions (Figure 5-21).  Thermal stratification is common in a
majority of lakes in the North Central Hardwood Forests (NCHF) ecoregion.  These
lakes are generally considered eutrophic, with total phosphorus in monitored
lake of 23-50 mg/l, mean chlorophyll-a from 5-22 mg/l, maximum chlorophyll-a
from 7-37 mg/l, and Secchi transparency ranging from 1.5-3.2 meters (Heiskary
and Wilson 1988).

Lakes in the Northern Glaciated Plains (NGP) ecoregion are generally not
stratified and are frequently considered hypereutrophic.  Monitored lakes had
total phosphorus of 130-250 mg/l, mean chlorophyll-a from 30-55  mg/l, maximum
chlorophyll-a from 40-90 mg/l, and Secchi transparency ranging from 0.3-1.0
meters.

No values have been established for Red River Valley lakes.

Lake depth is also an important component of a lake's productivity level.  In
general, a lake which remains thermally stratified throughout summer will
exhibit stable or declining surface layer phosphorus concentrations due to algal
uptake and sedimentation, assuming external supplies and littoral inputs are
low.  Stratified lakes tend to have maximum depths greater than 10 meters and
surface area maximum depth ratios less than 20:1.  

In contrast, unstratified or intermittently stratified lakes are characterized
by increasing or widely fluctuating phosphorus concentrations during summer.
Unstratified lakes tend to have maximum depths less than 8 meters and surface
area:maximum depth ratios greater than 30:1.

Ecological/Management Classifications

Nutrient-rich, shallower lakes are typically more productive, with higher fish
yields per unit area than deeper, less fertile lakes.  Changes in lake fertility
also change the  characteristic fish community.  Lake trout and tullibee are
often found in northeastern lakes where total phosphorus concentrations average
20 mg/l or less.  North central lakes with average phosphorus concentrations of
34 mg/l are often inhabited by walleye, yellow perch, northern pike, and white
suckers.  Central Minnesota lakes with phosphorus concentrations averaging 58
mg/l are historically bass and panfish lakes, and southern Minnesota lakes with
phosphorus concentrations averaging 126 mg/l are commonly dominated by rough
fish such as buffalo fish, freshwater drum, and carp.

Minnesota DNR uses the relationship between lake productivity and fish species
to classify Minnesota lakes into ecological or management lakes.  Ecological
classifications designate fish populations best adapted to the natural lake
characteristics.  Management classifications describe the species or
combinations of species toward which fisheries management efforts should be
directed.



Lakes in the North Central Hardwoods ecoregion are typically managed as
largemouth bass lakes with a secondary emphasis on walleye.  Lakes of the
Northern Glaciated Plains are typically managed for warmwater game fish although
winter aeration is often necessary.

Other factors, in addition to nutrients, affect fish populations; including size
of the water body, depth, extent of littoral zone, suitable spawning substrate
and water temperature.  Eutrophication caused by human activities is typically
not the only modification that may be occurring in a lake, and therefore it is
often difficult to distinguish changes in fish populations due to
eutrophication, fish exploitation, species introduction, toxic effects of
pollutants, and the effects of disease and parasitism.  In addition, there are
at least 750,000 acres of lakes with MDNR wildlife management classification,
and some of the most serious lake management problems exist on these shallow
lakes.

Lake Sallie near Detroit Lakes in Becker County is an example of how cultural
eutrophication can change the fisheries characteristics of a lake (Colby et al.
1988 in  Heiskary and Wilson 1988).  The lake received sewage effluent from the
Detroit Lakes Wastewater Treatment Facility until diversion of the effluent in
1972.  Lake surveys conducted in 1949 indicated high populations of walleye,
perch, and suckers.  Northern pike, bluegill, black crappie, and largemouth bass
were common.  The geographic area of the lake along with morphometric
characteristics would strongly suggest that the lake community would be
dominated by walleye and perch.

As early as the 1950's, excessive growths of vegetation and nuisance blooms of
algae were noted and, during the 1970's, inlake phosphorus concentrations were
200-450 mg/l.  Walleye, perch, and sucker numbers were dramatically reduced by
1975 and bullheads were present in low numbers, but were abundant by 1968.  The
fisheries changed again after diversion of the sewage effluent.  By 1981,
walleye, perch, sucker, and bluegill populations were recovering from the 1975
low and bullhead abundance declined to levels observed in the 1950's.  Inlake
phosphorus concentrations were about 100 mg/l in the 1980's.

Drinking Supplies

Two communities in the Northwest Minnesota Comprehensive Local Water Planning
area use lakes as domestic water supplies; Fergus Falls in Otter Tail County
uses the Canton Pit and Otter Tail River through Hoot Lake at Stump Lake, and
Stephen in Marshall County uses the dam at the Tamarack River (Heiskary and
Wilson 1988).

Lakes used as domestic water supplies deserve special consideration, and
maintaining or restoring lake total phosphorus concentrations as low as possible
is recommended to minimize treatment expenses.  Algae in drinking water can
cause unpleasant tastes and odors and additional treatment expenses for water
utilities, and highly eutrophic lakes may also produce algal toxins.  No water
quality standards exist for algal toxins which may be removed from water during
treatment.  Until monitoring methodologies are developed, prevention of these
algal blooms is recommended.  Trihalomethanes, for which national drinking water
standards exist, are formed when chlorine is added to water containing algal
metabolites and humic substances during the disinfection process.  Production of
trihalomethanes has been shown to be correlated with algal biomass.

Recreational Uses



Definitions of "acceptable" or "objectionable" lake water quality vary
regionally, and these variations may reflect observer or user acclimation to a
particular range of conditions.  The perception of poor quality relative to
other lakes in a region can lead to depressed real estate prices relative to
areas with perceptibly better water quality, a slower rate of appreciation in
property values, and declines in tourism.  A recent review of MDNR's Aquatic
Nuisance Control Program indicated that the majority of permits for control of
planktonic algae were in the North Central Hardwoods ecoregion, and that a
dramatic increase in the number of permits for chemical and mechanical control
of macrophytes has occurred since the 1970's.

Minnesota PCA staff received 378 complaints and 412 technical assistance
requests in 1987 from citizens, lake associations, watershed districts, and
other lake management groups (Minnesota Pollution Control Agency 1988c).  The
most commonly perceived problems were excessive algae and plants (42 percent  ),
lake water quality problems detrimental to human health (22 percent  ), and
recently degraded lake water quality (12 percent  ).  A significant number of
citizens stated that their lake was either greatly impaired for swimming and
esthetic enjoyment or sufficiently impaired to prevent swimming and esthetic
enjoyment.  Citizens attributed their lake problems to nonpoint sources of
pollution in 88 percent   of the complaints.  The two most common sources
identified as affecting lake water quality were septic tanks and feedlots.

Based on recent studies by the MPCA, lakes with an average Trophic Index < 50
would be classified as fully supporting swimmable and esthetic uses, lakes with
an average Trophic Index of 51-59 were classified as supporting but threatened,
lakes with an average Trophic Index from 60-65 were classified as partially
supporting but impaired, and lakes with an average Trophic Index > 60-65 were
classified as non-supporting.  A Secchi transparency of < 1.0 meters appears to
be a minimal level to use as an indication of "no swimming" considering both
safety and user perception.

Lake Pollution Control Programs

The need to establish lake water quality criteria or standards has been
recognized at the state, provincial and federal levels of government.  The North
American Lake Management Society established a Task Force on Lake Water Quality
in 1987 to determine state thinking on need for lake standards and to gather
data on existing standards.  The reauthorized Clean Water Act of 1987 in Section
319 established the need to develop new or implement existing standards as a
basis for submitting and evaluating projects.  There are currently no national
criteria for phosphate phosphorus to control eutrophication (Heiskary and Wilson
1988).

The MPCA developed the following phosphorus criteria for the major ecoregions
monitored in the Northwest CLWP planning area (Appendix 5-1 contains details):

Most Sensitive
Ecoregion  Use P Criteria

North Central Drinking Water
Hardwood Forests Supply < 30 mg/l

Primary Contact < 40 mg/l
Recreation and
esthetics

Northern Glaciated Plains Recreation and  < 90 mg/l



esthetics
(Partial Support)

MPCA Regulatory Programs

Point source controls relating to lakes principally limit bacteria and
nutrients, especially phosphorus concentrations or phosphorus loading as
specified in National Pollutant Discharge Elimination System (NPDES) or state
permits.  Rules pertaining to these limitations are included in Minnesota Rules
Chapter 7050 and particularly Part 7050.0210.  The rules most applicable to
lakes are:

  Part 7050.0211, Subp.  1 (1988) "Where the discharge of effluent is
directly to or affects a lake or reservoir, phosphorus removal to 1 mg/l shall
be required.  In addition, removal of nutrients from all wastes shall be
provided to the fullest practicable extent wherever sources of nutrients are
considered to be actually or potentially detrimental to preservation or
enhancement of the designated uses."

Part 7050.0220, Subp.  3  "For all classes of fisheries and
recreation waters, the aquatic habitat, which includes the waters of the state
and stream bed, shall not be degraded in any material manner, there shall be no
material increase in undesirable slime growths or aquatic plants, including
algae, nor shall there be any significant increase in harmful pesticide or other
residues in the waters, sediments and aquatic flora and fauna; the normal
fishery and lower aquatic biota upon which it is dependent and the use thereof
shall not be seriously impaired or endangered, the species composition shall not
be altered materially, and the propagation or migration of the fish and other
biota normally present shall not be prevented or hindered by the discharge of
any sewage, industrial waste or other wastes to the waters."

Phosphorus limitations have also been applied to detergents as specified in
Minnesota Rules Part 7100.0210.  These rules generally limit domestic detergent
phosphorus content to less than 0.5 percent   except for dishwashing detergents.
Industrial and commercial detergents are generally exempted from this
limitation.

Individual sewage treatment system standards have been specified by Minnesota
Rules Chapter 7080.  Administration and enforcement of these standards were
specifically intended to be by the local units of government.

Standards for animal feedlots are specified by Minnesota Rules Chapter 7020 and
newly adopted Part 7050.0215 and administered in a cooperative fashion with
counties choosing to participate in the program.  Training is provided to county
staff by MPCA staff to insure uniform administration of the feedlot rules.
These regulations require a permit for new feedlots, for changes in operation or
ownership of existing feedlots, and for feedlots determined to be potential
pollution hazards.

Lakes in Minnesota are also protected by nondegradation provisions included as
part of the state's water quality standards (Minnesota Rules Part 7050.0180).
The degree of protection provided by the nondegradation provisions depend upon
the classification and characteristics of the lake affected.  Three general
levels of nondegradation exist:



  New or expanded point or nonpoint source discharges to lakes
designated as outstanding resource value waters (ORVW) is prohibited.  These
lakes include those within the Boundary Waters Canoe Area Wilderness, Voyagers
National Park, and scientific and natural areas designated by the MDNR.

New or expanded point or nonpoint source discharges to 35 existing
and potential lake trout lakes designated as ORVW's are not allowed unless the
discharger demonstrates to the satisfaction of the MPCA that there is no prudent
and feasible alternative to the discharge (Minnesota Rules Parts 7050.0180 and
7050.0420).

All other lakes in Minnesota receive the general degree of
nondegradation protection provided to all waters in Minnesota (Part 7050.0185).
New or expanded point or nonpoint source dischargers that are likely to
significantly lower baseline water quality, may be required to provide
additional treatment beyond minimum applicable requirements in order to minimize
the impact of the discharge on water quality.  The types of additional treatment
required depends upon factors such as costs and relative economic and social
importance of the project.  In no case may the discharge eliminate an existing
beneficial use of the lake.

5.3.3 DESCRIPTION AND ASSESSMENT OF SURFACE WATER RESOURCES

State Protected Waters

State protected waters include all those lakes, streams and wetlands classified
under the state protected waters inventory (PWI) under authority established in
Minnesota Statutes Chapter 105.  Certain activities, such as drainage or
shoreline modifications which change the course, current, or cross section of
protected waters or wetlands, are prohibited on water bodies listed on this
inventory without a permit from the Department of Natural Resources.

Protected waters include:
  

 All water basins assigned a shoreline management classification, 
except wetlands less than 80 acres classified as natural environment
lakes.

 All waters which have been determined to be public waters or 
navigable waters by a court of law.

 All meandered lakes, except those which have been legally drained.
 All water basins previously designated by the Commissioner of 

Natural Resources for specific management purposes such as trout 
lakes or game lakes.

 All water basins previously designated as scientific or natural 
areas.

 All water basins located within and totally surrounded by publicly 
owned lands.

 All water basins where the state of Minnesota or the federal 
government holds title to any of the beds or shores, unless the 
owner declares that the water is not necessary for the purpose of 
public ownership.

 All water basins where there is a publicly owned and controlled 
access which is intended to provide for public access to the water 
basin.

 All natural and altered natural water courses within a total 
drainage area greater than than two square miles and all designated 
trout streams regardless of the size of their drainage area.



Wetlands that are protected and regulated under Minnesota Law include, and are
limited to, all types 3, 4, and 5 wetlands (defined in Circular 39, Wetlands of
the United States, 1971 Edition, U.S.  Department of the Interior)  that have
not been designated as "Protected Waters" and are 10 acres or more in
unincorporated areas, or 2.5 acres or more in incorporated areas.  These
wetlands are characterized as follows:

  Type 3 Inland Shallow Fresh Marshes
soil usually water logged during the growing season, often covered with 6 inches
or more of water; vegetation includes grasses, bulrush, cattail, arrowhead,
smartweed, and other rooted emergent aquatic vegetation.

Type 4 Inland Deep Fresh Marsh
soil covered by 6 inches to 3 feet or more of water during growing season;
vegetation includes cattail, reeds, bulrush, wild rice; open water areas may
contain pondweed, naiads, coontail, water milfoil, and other submergent aquatic
vegetation.

Type 5 Inland Open Fresh Water
water usually less than 10 feet deep and fringed by a border of emergent
vegetation including pondweed, naiads, coontail, water milfoil, and other
submergent aquatic vegetation.
For the purpose of regulation, the boundary of protected waters and wetlands is
defined by the "ordinary high water mark" (OHW), which is the highest water
level maintained for a sufficient period of time to leave evidence upon the
landscape.

There are 55 bodies of water listed on the DNR protected waters inventory in
Traverse County, 22 defined as protected waters, and 33 defined as protected
wetlands (Appendix 5-2).  The protected waters ranging in size from 10 acres to
5,780 acres, and cumulatively cover 14,209 acres of the county.  The largest two
water bodies are Lake Traverse and Mud Lake, both boundary waters with South
Dakota.  A photographically reduced map of Traverse County Protected Waters is
included in the appendix.  An original map of Traverse County Protected Waters
is available in the County Auditors office.

U.S. Corps of Engineers
Wetland Regulations

The U.S. Corps of Engineers has been regulating activities in the nation's
waters since 1890.  This regulatory program has been broadened by laws and court
decisions to consider the full public interest in both protection and
utilization of water resources.  These regulatory activities and
responsibilities are based on the following laws:

  Section 10 of the Rivers and Harbors Act of 1899 (33 U.S.C.  403
prohibits obstruction or alteration of navigable waters of the United States
without a permit from the Corps of Engineers.  Waters in the northwest Minnesota
CLWP area covered by this regulation include the Red Lake River, the Red River
of the North, the Bois De Sioux River, and Lake Traverse including Mud Lake.

Section 404 of the Clean Water Act (33 U.S.C.  1344) prohibits
discharge of dredged or fill material into waters of the United States without a
permit from the Corps of Engineers.  Waters of the United States include
adjacent wetlands and tributaries to navigable waters of the United States and



other waters where the degradation or destruction of which could affect
interstate or foreign commerce.  If a project involves discharge of dredged or
fill material, the Corps will evaluate the proposed activity under the Section
404(b)(1) guidelines prepared by the Environmental Protection Agency.  These
guidelines restrict discharges into aquatic areas where less environmentally
damaging, practicable alternatives exist.

For the purpose of this regulation, the Corps of Engineers and the Environmental
Protection Agency jointly define wetlands as:

  Those areas that are inundated or saturated by surface or ground water at a
frequency and duration sufficient to support, and that under normal
circumstances do support, a prevalence of vegetation typically adapted for life
in saturated soil conditions.  Wetlands generally include swamps, marshes, bogs,
and similar areas.
  
Activities in wetlands that normally require permits include, but are not
limited to:

   Placement of fill material
 Ditching activities when excavated material is sidecast
 Levee and dike construction
 Land clearing involving relocation of soil material
 Land leveling
 Most road construction
 Dam construction.

Other federal laws that the Corps of Engineers must consider during permit
review include:
   National Environmental Policy Act

 Fish and Wildlife Coordination Act
 Endangered Species Act
 National Historic Preservation Act
 Federal Power Act
 Wild and Scenic Rivers Act
 National Fishing Enhancement Act of 1984.

The Corps of Engineers uses four different kinds of review processes depending
on the nature of the work to be done:

  Letter of Permission is used for minor non-controversial projects in
navigable waters of the United States, such as docks and small dredging
projects.

Nationwide General Permit is a blanket-type authorization for
activities that will have minimal environmental effect such as; navigation aids,
fill for minor road crossings, certain outfall structures, discharges into
certain waters, bank stabilization,  and fill for utility lines.

Regional General Permit authorizes certain projects in Minnesota
where a Department of Natural Resources permit is usually required and includes
projects such as; larger bank stabilization projects, bridge and culvert
replacements, sand blankets, dredging, and rough fish barriers.

Full Public Interest Review  is required for larger projects such
as; new marinas or harbors in navigable waters,  large dredging projects,



highway projects through wetlands or waters, fill in wetlands to turn them into
upland, and large drainage projects.

Several counties in Minnesota have passed resolutions against current Corps of
Engineer requirements that dredge spoil resulting from either clean out or
repair of ditches, ditch extensions or drain tiles to be removed from a wetlands
at the owners expense.

High, Mean, and Low Flows on Streams

Changes in distribution and volume of surface water affects both its use and
quality.  Information about low flow characteristics of rivers and streams is
used for water-supply use and water dilution planning for municipalities,
industries, and irrigation.

The U. S. Geological Survey published a report in 1987 (Arntson, A.  D.  and D.
L.  Lorenz 1987) to help define surface water yield characteristics by
summarizing low-flow yield characteristics.  The report presented low-flow-
frequency curves for 175 continuous-record stream flow stations in Minnesota
with 10 or more years of continuous record.

Low flow is defined as the lowest average flow for some consecutive day period.
The 1, 7, and 30 day low flow series were from the record of each station for
each climatic and seasonal period.  The analysis was based on all available data
(1892 through 1983) for 228 discontinued and current continuous-record stream
flow stations available from the Water-Data Storage and Retrieval System
(WATSTORE) maintained by the U.  S.  Geological Survey.

Rivers and streams in the Red River Basin with low-flow frequency curves are
listed in Table 5-3.

National Wetlands Inventory

The U. S. Fish and Wildlife Service National Wetland Inventory Office at the
Federal Center in the Twin Cities is responsible for the National Wetland
Inventory efforts in northwestern Minnesota, and provided the following
information about their program.

The nation's 95 million acres of wetlands are an extremely important feature of
the American landscape.  Approximately 5,000 species of plants, 190 species of
amphibians, and a third of all bird species in the nation occur in wetlands.
Two-thirds of the 10-12 million waterfowl in the continental United States
reproduce in the prairie potholes of the midwest.  Wetlands also serve a variety
of other ecological functions such as maintaining water quality, stabilizing
shorelines, reducing floodwaters, and trapping sediments and other pollutants.

More than half the nation's wetlands have been destroyed in the past 100 years.
About 95 million acres remain; however, these are being destroyed at an
estimated rate of 300,000-450,000 acres per year.  Approximately 87 percent of
the wetlands destroyed between the 1950's and the 1970's were converted to
agricultural production.

The public is increasingly recognizing the importance of wetlands to the
nation's well-being.  Several federal laws have recently been enacted to that
address wetland protection, including the Clean Water Act, the 1986 Emergency
Wetlands Resources Act, and the 1985 Food Security Act.



The U. S. Fish and Wildlife Service first inventoried wetlands in 1954 under the
auspices of the 1934 Fish and Wildlife Coordination Act.  In 1974, the Fish and
Wildlife Service initiated the National Wetland Inventory (NWI), which was the
first systematic, national survey of wetland resources.

This survey, in addition to mapping specific wetlands, collects information on
hydrology, hydric soils, wetland vegetation and plant communities. It also
collects information on wetland values, acreage trends, and protection status.
The survey relies primarily on color-infrared photographs taken at an elevation
of 30,000 feet, and on field investigations for wetlands identification and
mapping.

The 1986 Emergency Wetlands Resources Act (EWRA), which amended the Land and
Water Conservation Fund Act to fund the purchase of wetlands, affirmed the
National Wetland Inventory's mapping schedule, requiring the Fish and Wildlife
Service to produce maps for the conterminous United States by 1998 and maps of
Alaska in the succeeding years.  It also required the Fish and Wildlife Service
to produce periodic reports on the status and trends of wetland and deepwater
habitats.

To date, the inventory has completed maps for slightly over half the continental
United States and is producing maps at the rate of about 5 percent of the United
States per year. Traverse County National Wetland Inventory maps are currently
being completed.  These maps are available in the Comprehensive Local Water
Planning Data Repository in Traverse County.  Copies of these maps are available
from the U. S. Fish and Wildlife Service.

Assessment:  Wetlands serve many purposes in Traverse County, and their
preservation and restoration, where feasible, is a major initiative in the
county.  An inventory of potentially restorable wetlands in key areas should be
conducted with input from a county committee.  Those areas on RIM and CRP lands
where restoration could help resolve specific water quality problems by
providing filtration, sediment retention, or flood water storage, should be
targeted with voluntary restoration programs as soon as possible.  Undesirable
vegetation and pests must be controlled in those areas.

Map of Areas Designated as Flood Plains

The National Flood Insurance Program (NFIP) was established by the National
Flood Insurance Act of 1968 and broadened and modified by the Flood Disaster
Protection Act of 1973.  The purpose of the program is to reduce the cost of
disaster relief and to provide a mechanism to provide flood insurance to the
public.

The response to flood problems prior to implementation of NFIP had been to
construct dams, levees, seawalls and similar flood control works and to provide
flood disaster relief.  The NFIP is based on cooperation and agreement between
federal and local governments.  If a community implements measures to reduce
future flood risks to new construction in Special Flood Hazard Areas (SFHA), the
federal government will make flood insurance available within the community to
defer costs to property owners from future flooding.

Under the act a community  "is any state, area, or political subdivision; any
Indian tribe, authorized tribal organization, or Alaska native village, or
authorized native organization which has the authority to adopt and enforce
floodplain management ordinances for the area under its jurisdiction.  In most
cases, a community is either an incorporated city, town, township, or village or



an unincorporated area of a county or parish."  Some states have other statutory
authorities which vary from this description.

Participation by a community is voluntary.  Each identified flood-prone
community must assess its flood potential and determine if flood insurance and
floodplain management would be beneficial.  If a community does not participate
within 1 year after the flood hazard has been identified and flood risk map has
been provided, certain federal financial assistance programs are terminated.
These include assistance provided by mortgages from federally regulated lenders
and the  Veterans Administration.  If a non-participating community is in a
declared flood disaster area, no federal financial assistance can be provided
for the permanent repair or reconstruction of insurable buildings in the SFHA.

Under NFIP, the Federal Emergency Management Agency (FEMA) is required to
develop flood risk data for use in both insurance rating and floodplain
management.  FEMA carries out this mandate through Flood Insurance Studies (FIS)
which provides a Flood Hazard Boundary Map (FHBM).  The FHBM is based on
approximate data and identifies the Special Flood Hazard Areas (SFHA) within the
community.  SFHA's are areas which have a 1 percent or greater chance of being
flooded during a given year, commonly referred to as a 100-year floods.

SFHA data is used during the initial phase of a community program to provide a
limited amount of federally subsidized emergency program insurance prior to the
effective date of the initial Flood Insurance Rate Map (FIRM).   A participating
community in the emergency program is required to adopt limited measures aimed
at controlling future use and development in the floodplain.  In addition to
the SFHA's, the FIRM shows Base Flood Elevations (BFE), flood insurance risk
zones, areas subject to a 500-year flood, and may show the regulated floodway.
A regulated floodway is the stream and adjacent floodplain that must be kept
free of encroachment so as to carry a 100-year flood without increasing the BFE
by more than a specific amount.

FIRM's may include one or more map panels with panels only being printed for
areas subject to flooding.  When the community consists of a county, only the
area under that jurisdiction is included.  Incorporated areas are spatial
located and remain blank.  Normally the countywide FIRM maps do not result from
as complete an analysis as detailed FIRM for an incorporated area, and often
contain only information from the initial FIS.

A FIRM  for a specific parcel of property can be reviewed at local government
offices or at the Traverse County Comprehensive Local Water Planning
repository.  Copies of effective FIRMs may be obtained directly from the FEMA
Flood Map Distribution Center in Baltimore at a nominal cost.

Lakes or Streams With Protected Flows

A recent MDNR report on the value of water to Minnesota (Minnesota Department of
Natural Resources 1987) described the water balance within the 39 major
watersheds of the state.  The study compared total instream and offstream water
requirements to the availability of water during normal flows and dry flows
(Table 5-4, Figure 5-22).  These ratios of availability to total use can provide
a theoretical indication of potential for constraint on water supplies in a
given area.

Under normal conditions, the only watershed in the Northwest CLWP planning area
to show a negative water balance was the Big Stone Watershed.



Under dry conditions, the Big Stone, Otter Tail, Buffalo, Red Lake, and the
Middle River Watersheds all have potentially negative water balances.  These
negative water balances illustrate the potential for conflicts, since water
withdrawals are only 3 percent of total available water during normal conditions
and 5 percent during dry conditions.  Runoff in this region is 10-20 percent of
precipitation and annual flow fluctuations range from floods to zero flows.

Issues identified include low flows, extreme flow fluctuations, water quality,
erosion and sedimentation, non-point pollution, nitrate contamination of ground
water, and hydropower peaking.  Numerous localized conflicts have been
documented; such as fish kills due to low flows and/or bad water quality have
occurred on the Buffalo, Wild Rice, Pelican and Des Moines Rivers.  Water
allocation plans have been implemented on the Buffalo and Clearwater Rivers
where there is a high number of users.  Offstream withdrawals have been
restricted during low flow periods.

Based on this evaluation, a tentative statewide priority list for future
instream flow studies was developed.  The Otter Tail River was considered the
top priority because of hydropower licensing, reservoir operations, existing
conflicts, local water planning, recreation and fisheries issues.  Priority two
rivers included the Crow Wing for existing conflicts, ground-surface water
interactions, fisheries and recreation issues; the Red Lake for existing
conflicts, proposed diversion, and local water planning issues; the Buffalo
River for existing conflicts, and reevaluation of protected flow issues.
Priority three rivers included the Wild Rice because of proposed flood control
and local water planning issues; and the Roseau River because of conflict
potential, flood control, local water planning, and wildlife issues

No rivers in Traverse County have protected flows.  (Table 5-5).

Ordinary High Water Marks

The Ordinary High Water Level (OHWL) is a state delineated line of equal
elevation surrounding a lake basin which defines where the lakebed ends and
where the upland begins.  It is important because certain property and water
rights can be affected by the location.  For example, a riparian landowner has
absolute title to the uplands above the OHWL, but when the water level is lower,
the riparian landowner has a qualified right to nonstructural uses of the
lakebed between the water's edge and OHWL.

The boundary of protected waters and wetlands, for regulatory purposes, is
defined by the "ordinary high water mark" (OHW), which is the physical evidence
of the OHWL.  The OHW is the elevation delineating the highest water level which
has been maintained for a sufficient period of time to leave evidence upon the
landscape.  Generally, it is the point where the natural vegetation changes from
predominantly aquatic to predominantly terrestrial.

For Watercourses, the OHW is the elevation of the top of the bank of the
channel.  For reservoirs and flowages, the OHW is the operating elevation of the
normal summer pool.  Any work done below the OHW is within the beds of protected
waters or wetlands and is therefore subject to the permit authority (Chapter 105
statutes) of the Department of Natural Resources.  Any work done below the OHW
of protected waters and wetlands requires a permit from the DNR.  Typical
examples of projects requiring a permit include: draining, filling, dredging,
channelizing, construction of dams, harbors or permanent offshore structures and
placement of bridges and culverts.



There are no water bodies in Traverse County with established Ordinary High
Water Marks (Table 5-6).

State Water Quality Management Classifications

Minnesota Rules Chapter 7050 define the Standards for the Protection of the
Quality and Purity of the Waters of the State (Appendix 5-3).  The rules
classify all surface waters within or bordering the State and designate
appropriate beneficial uses.  The rules implement State policy to protect all
waters from significant degradation from point and nonpoint sources and to
maintain existing water uses, aquatic habitats, and the level of water quality
necessary to protect these uses.  Waters of the state have been included in one
or more of the following classes based on best usage and applicable statutes
(Table 5-7):

   Domestic Consumption
 Fisheries and Recreation
 Industrial Consumption
 Agriculture and Wildlife
 Aesthetic Enjoyment and Navigation
 Other Uses
 Limited Resource Value Waters

State rules recognize "Outstanding Resource Value Waters" to be DNR designated
scientific and natural areas; wild, scenic, and recreational river segments,;
and other waters with high water quality, wilderness characteristics, unique
scientific or ecological significance, exceptional recreational value or other
special qualities which warrant stringent protection from pollution.  New or
expanded discharges from either point or nonpoint sources to outstanding
resource value waters are prohibited or stringently controlled.

Lake and Stream Water Quality

The Minnesota Pollution Control Agency (MPCA) is the primary state agency
charged with pollution monitoring, control, and abatement.  The MPCA develops
water quality standards for all water bodies in the state and sets effluent
limits for each discharger that will maintain the appropriate standards.  The
Minnesota Surface Water Quality Management Plan, prepared by MPCA in accordance
with requirements of the Clean Water Act, serves as the basis for the state's
surface water quality planning and management activities ( Minnesota Pollution
Control Agency 1988b).  This plan sets out planning and management activities to
be undertaken by states and local governments to establish water quality goals
and standards and to develop programs to meet those standards.

The 1988 Surface Water Quality Management Plan contained no water bodies in the
Northwest Minnesota Comprehensive Local Water Planning Area where total maximum
daily load restrictions (TMDL) are required because existing federal, state, or
local pollution abatement requirements are inadequate under EPA regulations 40
CFR Part 130.

The primary regulatory tool for controlling wastewater discharge is a permitting
program conducted by the MPCA's Division of Water Quality where any municipal or
industrial facility operating a disposal system discharging directly into state
water is required to have a discharge permit as mandated by the 1977 Clean Water
Act, and Minnesota Rules WPC 36 (6 MCAR § 4.8036).



Requirements included in the permit are discharge effluent limitations based on
water quality standards (WPC 14(c) and WPC 15 (c)), monitoring requirements, and
any special conditions necessary to protect water quality. Permits are issued
for up to 5 years and public notice and comment periods regarding changes in
permit rules or procedures allow citizen involvement in the permitting process.
MPCA's Water Quality Division reviews self-monitoring reports of dischargers and
conducts compliance surveys.  These analyses reveal that more than 90 percent of
major municipal and industrial dischargers are in compliance with permit
conditions.  Permitted dischargers in Traverse County are listed in Table 5-8.

Table 5-9 lists river reaches with significant water quality violations from
non-point source pollution.  None are listed for Traverse County.

Table 5-10 lists reaches with significant water quality violations from point
and non-point source pollution containing dischargers that cause at least some
of the water quality violations. None are included for Traverse County.

Minnesota's waters are classified for a variety of uses, including domestic
consumption, fisheries and recreation, industrial consumption, agriculture and
wildlife, aesthetic enjoyment and navigation.  If waters do not support their
designated uses, the MPCA addresses causes of nonsupport through a variety of
programs that focus on point source and nonpoint source pollution problems.

Minnesota water quality data is stored in the U.  S.  Environmental Protection
Agency's STORET computer system.  Primary waterways in Minnesota have been
divided into approximately 2,000 reaches for STORET and another 1,000 for
Minnesota's system.  This database includes about half the waterways in
Minnesota.

Monitoring data and a survey designed to identify trophic status according to
user perception of physical appearance and recreational suitability were used by
MPCA for their 1988 water quality report (Minnesota Pollution Control Agency
1988d).  A total of 1,435,554 lake acres (42 percent of total) were assessed
(Table 5-11) and,  of this number, 74 percent of lakes smaller than 5,000 acres
were fully supporting, 9 percent were partially supporting, and 17 percent were
not supporting fishable and swimmable uses.  For lakes larger than 5,000 acres,
92 percent were fully supporting, 1 percent were partially supporting, and 7
percent were not supporting designated uses.  The cause of nonsupport for all
lakes was nutrient loading, primarily from nonpoint source pollution.

Of the 5 percent of the river miles in the state sample, 35 percent were found
to be fully supporting, 13 percent were found to be partially supporting, and 52
percent were found to be not supporting designated uses.  Point sources of
pollution caused 18 percent of nonsupporting rivers, and 72 percent were caused
by nonpoint or unknown sources of pollution.

The Surface Water Toxics Control Program has identified, for Section 304(1) of
the Clean Water Act, a long list of Minnesota waters assessed as being impacted
by point or nonpoint source discharges of toxic, conventional, and
nonconventional pollutants (Table 5-12).   This list also includes a medium list
of waterbodies impacted by toxic pollutants from any source, and a short list of
waterbodies impacted by priority toxics that can be traced to a specific point
source discharger.

MPCA has also prepared a listing of water bodies identified by local resource
managers that have been impacted by nonpoint source pollution (Table 5-13).



this listing includes the source and effect of the pollution and the potential
uses impacted.

River and stream nitrate concentrations have been increasing in the Red River
Valley in the last 12 years, and suspended solids concentrations have increased
dramatically (Minnesota Pollution Control Agency 1988d).  These may become
important water quality concerns in the Red River Valley.

Rivers and streams in the North Central Hardwood Forests area have undergone
slight increase in suspended solids and nutrient concentrations over the past 12
years, particularly in areas of urban development and intensive agricultural
activities.

Streams of the northern glaciated plains have been showing increasing
concentrations of nitrates and suspended solids.

The increased levels of nutrients in Traverse County water bodies are caused by
agriculture, animal feedlots, urban runoff, construction, and on-site sewage
systems.  Increases in total suspended solids and turbidity is primarily due to
agriculture, construction, and urban projects.  Fecal coliform bacteria in water
are due to agricultural runoff, animal feedlots, and on-site sewage systems.

Fish Contamination and  Fish Kills

Some water bodies in Minnesota are contaminated with chemicals such as mercury,
PCB's, and dioxin.  These chemicals accumulated in fish tissue and may be toxic
to humans and animals.

Fish tissue analyses were used by the MPCA to identify waters which are
contaminated with bioaccumulative toxics.  Seven Percent of lakes larger than
5,000 acres fully supported, 92 percent partially supported, and 1 percent did
not support fish consumption uses.  Mercury and PCB's were the primary toxics
involved.  For lakes less than 5,000 acres, 20 percent fully supported and 80
percent partially supported fish consumption uses.  Mercury contamination was
the primary cause of nonsupport.  For river locations sampled, 14 percent fully
supported, 60 percent partially supported, and 26 percent did not support fish
consumption uses.  Rivers below major municipalities generally are contaminated
with PCB/s and to some extent mercury.  Dioxins have been found in three areas
of the state.

The Minnesota Department of Health issues annual fish consumption advisories in
cooperation with the Minnesota Pollution Control Agency and the Minnesota
Department of Natural Resources (Minnesota Department of Health 1987).  Although
contaminant levels in fish are usually low, there may be a health risk if fish
are eaten often to accumulate contaminants.  Possible effects include increased
cancer risks, birth defects and other reproductive problems, and effects on the
nervous system.

Department of Health consumption suggestions are based upon the test results
from fish sampled in the state, and the most current estimates of health effects
produced by the chemicals found in fish. Lake Traverse, has a fish consumption
advisory for carp, black bullhead, drum, small mouth buffalo, and white sucker.

Minnesota DNR records for fish kills from October 1985 to October 1987 only
contained one incident in the Northwest  Minnesota Comprehensive Local Water
Planning Area; on 14 April 1987 on the Mustinka River when 302 fish were killed
by chemical pollution.



Winter kills of fish caused by low oxygen levels and summer kills caused by low
water, reduced oxygen levels and high temperatures, have resulted in fish kills
in Traverse County.  These fish kills are random, and in reality non-
preventable.

Assessment:   Water quality in Lake Traverse, the largest and most heavily used
lake in the county, has decreased considerably in recent history. There have
been large algae blooms, and repeated fish kills in the lake, primarily because
of low water and low oxygen conditions in the summer. Sedimentation in the lake
is also a substantial problem, and has resulted in a marked decrease in water
quality.
Because of this degradation in water quality, many cabins have been put up for
sale along Lake Traverse, and there is virtually no resort business in the
county today.

 More monitoring of  surface water quality must be carried out through out the
county in conjunction with state agency and lake association projects.  Land use
in critical areas must be modified to address sedimentation and nutrient loading
problems, and all local, state and federal regulations and ordinances relating
to surface waters must be enforced.





Water use data for approximately 6,000 active permits is contained
in the Minnesota Water Use Data System (SWUDS) and is derived from
reporting procedures required by the water appropriation permits.
Although SWUDS contains data on large water users it should be noted
that small users do not report use, some permit holders do not
report their use, and some irrigators do not have appropriation
permits (Minnesota Dept. of Natural Resources 1985).  The extent to
which these factors obscure total water use is currently unclear and
state water usage data should be considered a minimum estimate.

Where uses conflict, DNR must allocate water according to the
following priorities established by the state legislature (Young and
Woods 1987):

 1. Domestic water supply, excluding industrial and
commercial uses of municipal water supply and power production that
meets contingency planning provisions of Sect. 105.417

2. Any use that involves consumption of less than 10,000
gallons per day

3. Agricultural irrigation, involving consumption in excess
of 10,000 gallons per day, and processing of agricultural products

4. Power production involving consumption in excess of
10,000 gallons per day

5. Other uses involving consumption in excess of 10,000
gallons per day.

Agricultural production accounts for about 9 percent of all water
withdrawn and 23 percent of all water consumed in the state (Young
and Woods 1987).  Irrigation accounts for 57 percent, rural
livestock account for 25 percent, and agricultural processing
accounts for 18 percent of agricultural withdrawals.

Irrigation in Minnesota is used to supplement natural rainfall and
increase crop yields Figure 5-30).  About 1,500 acres were irrigated
in 1941.  Irrigated acreage increased gradually through the 1960's
and early 1970's, and increased significantly during the dry years
of 1976 and 1977.  Irrigation grew steadily although at a much
reduced rate from 1977 through 1982;  there has been little increase
in irrigation since 1982 (Young and Woods 1987).

Figure 5-30.  Irrigation in the Northwest CLWP Area (From Young and
Woods 1987).

Although only slightly more than 2 percent of all cultivated land in
the state is irrigated,(primarily in sandy soils of glacial outwash
plains) one-third to one-half the land most favorable for irrigation
has been developed.  A typical quarter-section, center pivot system
needs a water yield rate of 400 to 1,200 gallons per minute
(Bruemmer et al. 1986).  Changes in irrigation over the last 20
years have produced higher yields while reducing water requirements;
improvements in irrigation scheduling alone have had the cumulative
effect of reducing water use by 30-50 percent.  The availability of



water and the economic feasibility of irrigation are likely to limit
expansion of irrigation and discourage new systems.

The major water users for agricultural processing; dairy, beverage,
meat processing, and vegetable processing, withdrew 16 billion
gallons of ground and surface water in 1985 (Young and Woods 1987).
Although limited reliable data are available, water use for
agricultural production in the state has declined over the last 15
years.  Water use at the five sugar beet processing plants in the
state decreased 74 percent from 1973 to 1985 (Young and Woods 1987).

Livestock production required an estimated 23 billion gallons of
water in 1985; 85  percent of which was ground water (Young and
Woods 1987).  Estimated usage for livestock production has decreased
37 percent from 1950 to 1985; generally reflecting the decrease in
the state's cattle production. The DNR Division of Waters
is responsible for resolving any situation where pumpage by one or
more water users prevents other users from obtaining adequate
supplies of water.  During the 1970's, ground water use conflicts
and well interference created by the 1976-77 drought and the
increased use of ground water for irrigation emerged as highly
volatile issues.

Complaints commonly involve irrigation wells temporarily creating a
‘cone of depression' that reduces or eliminates flows in domestic
wells (Figure 5-31).

Since 1977, the DNR has received 76 well interference complaints
(Figure 5-32) regarding irrigation wells and no complaints about
agricultural or livestock wells.

Figure 5-31.  Potential aquifer response to high capacity pumping.
(From Young and Woods 1987).

Figure 5-32.  Location of well interference complaints to Minnesota
DNR since 1977. (From Young and Woods 1987).

Thirty four percent of these complaints were judged to be not valid
and 36 percent of domestic users were able to come to an acceptable
agreement with the irrigators (Young and Woods 1987).  Well
interference procedures are of limited application when several
wells compete for water in an aquifer with limited or inadequate
reserves and the potential exists for permanently lowering the water
table by excessive pumping (mining).
Over 600 observation wells are cooperatively monitored by Minnesota
DNR and USGS to record ground water level changes.  For the most
part, ground water levels have remained relatively stable across the
state (Figure 5-33).

Many of the downward trends in observation wells in buried drift
aquifers in western Minnesota reflect pumpage and do not reflect
regional ground water trends.  Common trends include:



   Record lows commonly occurred in the spring of 1977
resulted from the statewide drought in 1976-77

 Present levels are above the long term average and are
at or nearly at record highs

 Highest ground water levels occurred in 1972, 1975, 1979
or at present.

Figure 5-33.  Ground water trend summary for observation wells with
record periods dating back about 15 years (from Zwilling and
Rongitsch 1987).

Although the potential for mining of aquifers exists, particularly
in areas of intensive irrigation, DNR has found no evidence of
aquifer mining anywhere in the state (Young and Woods 1987).

Ground Water Quality

The weight of dissolved mineral constituents (total dissolved
solids, TDS) in natural ground water (expressed as parts per
million, ppm), is a common measure of water quality.  Water is
currently considered undesirable for drinking if dissolved materials
exceed 1000 ppm but the U. S. Environmental Protection Agency has
proposed a maximum of 500 ppm.  Common mineral constituents include
calcium, magnesium, sodium, potassium, bicarbonate, sulfate, and
chloride; and  TDS in the northwest Minnesota CLWP area generally
increases from east to west.

The Minnesota Pollution Control Agency's ground water quality
monitoring program, in existence since 1978, includes about 350
wells in principal aquifers statewide, with greatest detail in areas
subject to stress by contamination or withdrawal.  Sample stations
are selected to provide assessments of contamination due to non-
point sources of pollution (Sabel and Porcher 1987).

Statewide, the quality of the ground water has been good based on
Minnesota drinking water standards (Minn. Rules Chapter 7050).
Statewide samples exceeding these standards included:

  Percent
Exceeding Standard Standard

Nitrate 10 mg/l 7
chloride 250 mg/l 1
sulfate 250 mg/l 9
iron 300 mg/l 51
manganese 50 mg/l 42
Dissolved
Solids 500 mg/l 21

Volatile organic chemicals were detected in 11 percent of the
samples; none of the samples exceeded the Primary Drinking Water
Standards.

Surficial aquifers, which are located in Becker, Otter Tail, Grant,
and Traverse counties, have been increasingly tapped for irrigation
and industrial uses.  These aquifers are susceptible to


