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1.0 PURPCSE OF THE PLAN
The purpose of this Conprehensive Local Water Plan for Traverse County is:

1. To identify existing and potential problens or opportunities for
protection, managenent, and devel opnent of water resources and related | and
resources in the county

2. To devel op and inplement a plan of action to pronote sound hydrol ogi c
managenment of water and related | and resources in the county, and

3. To work toward effective environnental protection and managenent in the
county.

The essential constituent during devel opnent of this plan was the devel opnent of
a continuing process whereby | ocal governnent officials and the general public
can understand the anmount, characteristics, and distribution of their water
resour ces.

Based on this understandi ng of existing conditions, county officials can then
deci de what water resources are necessary and desired for future growh and
devel opnent; and decide on a course of action to achieve and maintain the
quality of life desired in the county.

Traverse County recogni zes that counties; whether growi ng, remaining stable, or
declining in popul ation; nust develop their own | ocal plan for managi ng water
resources. |If not, they will eventually |lose the opportunity to nmake
intelligent, local choices that anticipate or prevent water resource problens
bef ore costs escal ate and options narrow.

Traverse County al so recognizes that a well devel oped conprehensive water plan
can also integrate local initiatives and existing state or federal water rel ated
progranms and fundi ng sources. This integration also allows nore efficient
managenent of all these prograns for protection of water resources and the
general environment.



2.0 SCOPE OF THE PLAN

Thi s Comprehensi ve Local Water Plan focuses on water and related | and resources.
The county has assenbl ed and studi ed avail able information relating to the

physi cal environment, the surface and groundwater resources, and related | and
use.

Surface water and groundwater quality and quantity and related | and uses that
ef fect water resources are anal yzed, and rel ati onshi ps between these resources
and their current or potential usage are defined.

Probl ens are anal yzed within the context of watershed units and groundwater
systens where appropriate, but the plan applies to the entire area within the
county.

The plan is based on principles of sound hydrol ogi c managenent and recogni zes
i nterrel ati onshi ps between surface and groundwater as well as the potential
cumul ative effects of |and use on both water quality and quantity.

The plan is al so based on key econonic and environnental principles, and is
consistent with other plans that exist at the County, Watershed, Soil and Water
Conservation District, or groundwater systemevel.

The Conprehensive Water Plan will apply through 1995. 1In 1995, and in each
subsequent 5th year, the county will exam ne the plan and update it for the next
5 year planning period.



3.0 PLANNI NG PROCESS
3.1 BACKGROUND

Conpr ehensi ve Local Water Pl anning began at the state level In 1985 when a
state-w de planning conmttee was forned to make reconmendati ons to the

| egi sl ature about |ocal water planning. The Legislature, after a year |ong
effort, passed Conprehensive Local Water Planning into |l aw as Chapter 110B in
the spring of 1986. Chapter 110B did not contain provisions for funding the

| ocal water planning process. The Legi sl ative Comm ssion on M nnesota Resources
(LCVMR) nmade water its nunber one priority, and created the opportunity for
counties to submt grant proposals for funds to initiate | ocal water planning.

The Red Lake Watershed District subnmitted a grant proposal to LCVR on behal f of
t he seventeen northwest M nnesota counties in 1986. LCMR recommended funding

t he northwest M nnesota grant, along with eight other CLWP projects around the
state, in the sumer of 1986. The M nnesota | egislature approved these fundi ng
recomendation in the spring of 1987, and the projects were authorized to begin
1 July 1987.

The Northwest M nnesota CLWP Proj ect began operations on 26 COctober 1987, with
the creation of a Joint Powers Board (JPB). This action allowed participating
counties to work together to simultaneously devel op the i ndividua

Conpr ehensi ve 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 M nnesota Joint Powers Board ultimately consisted of 15 counti es,
since two counties (Beltram and C earwater) joined the Upper M ssissipp
Headwat ers Project. These counties included: Becker, Cay, Gant, Kittson
Mahnonen, Marshall, Norman, Qtter Tail, Pennington, Polk, Red Lake, Roseau
Stevens, Traverse, and WIKin.

3.2 JO NT PONERS BOARD AND THE COORDI NATED APPROACH

The International Coalition For Land and Water Stewardship in the Red R ver
Basin (TIC) held initial discussions with each county board in May and June of
1987. TIC hel ped the counties understand the law, the specifics of the state
LCWR grant, and what CLW woul d mean for each county. A joint neeting of the 15
counties was held in Ada, Mnnesota on 9 June 1987 to discuss the conbi ned
county effort.

O her neetings were held during the sunmer of 1987 with the Soil and Water
Conservation Districts (SWD) in each county, with the Lower Red River
Wat er shed Managenent Board (LRRWVB, a joint watershed board conprised of eight
nort hwest M nnesota Watershed Districts), |ocal Watershed Districts, townships,
League of Cities, and county health organizations to acquaint those groups with
CLWP. These initial neetings helped local entities becone famliar with Chapter
110B and county options for inplenenting a planning process and obtaining state
f undi ng.

The 15 counties in the Northwest M nnesota Project finalized the Joint Powers
Agreenent on 21 Septenber 1987 with the intent of inplenenting Chapter 110B
The first official neeting with the Joint Powers agreenment in effect was 26
Oct ober 1988.



The Joint Powers Board consisted of a representative and an alternate from each
of the 15 counties. The Board provided the I egal structure for the project, and
provided the 15 counties with a mechani sm for cooperation, dialogue, and

coordi nation. The Joint Powers Board was responsible for policy guidance,

oversi ght and conpletion of the project.

The foll owi ng people served on The Joint Powers Board during the Northwest
M nnesot a Conprehensi ve Local Water Pl anning Process (those replaced after 1988
county el ections or during CLWP process shown in brackets):

BECKER
Robert Krueger Representative
Don Lef ebvre Al ternate
CLAY
Arvid Thompson Chai r man
Al an Mel by Al ternate
GRANT
Gary Nel son Tr easur er
Charl es Foss Al ternate
[ Geral d Lacey] Al ternate
KI TTSON
Randy Swenson Representative
[ Fl oyd Sanner] Representative
Robert |saacson Al ternate
MAHNOVEN
Ri chard Larson Representative
Davi d Siedschlag Alternate
MARSHAL L
Del Ray Larson Secretary
Leonard Stoltman Alternate
NORVAN
Herb Mauritson Co- chai r man
Don Ander son Al ternate
OITER TAI L
Bert Hovl and Representative
Andy Li ndqui st Al ternate
PENNI NGTON
Al bert Koop Representative
Donal d Barron Al ternate
POLK
Rupert Syverson Representative
[Earl Radi] Representative
Lyl e Eisert Al ternate
RED LAKE
Ervi ng Beyer Representative
Ron Ander son Al ternate
ROSEAU
John Gaukerud Representative
John Spi na Al ternate
STEVENS
Wl | ace Stapl es Representative
Geral d Lohr Al ternate
[ Gordon Thorstad] Alternate
TRAVERSE

St eve Raguse Representative



Merl e Escher Al ternate

W LKI N
G| Voss Representative
[Arlin Abell] Representative
Cal M chael s Al ternate

Fundi ng for the Joint Powers Board was provided by a grant fromthe Legislative
Conmi ssi on on M nnesota Resources which was matched by cash and i n-ki nd
contributions by each of the counties (Appendix 3-1).

The Joint Powers Board devel oped a regional organization structure (Figure 3-1)
to i nmplement the 15-county CLWP effort that:

Al l oned the northwest M nnesota counties Joint Powers Board to fulfil
requi renents of Chapter 110B

Provi ded a Joint Powers Board structure to enhance inter-county
cooperation and di al ogue, and all ow county governments to oversee devel opnent of
their county's Conprehensive Water Pl an

Provided for a County Task Force to ensure that the planning process
mai nt ai ned a | ocal focus, and

Provi ded for a Technical Advisory Conmttee (TAC) of |ocal professionals
in the water planning field to neet as required to advise the Joint Powers Board
and the County Task Forces on types of data needed for the |ocal water planning,
on suitable data collection and anal ysis procedures, and on procedures to nake
the data useful for future planning efforts.

3.3 COUNTY TASK FORCE (CTF)

The County Task Force (CTF) was the key conponent in the devel opnent of the
Traverse County plan. The Task Force was established to ensure that the

pl anni ng process maintained a local focus and to provide the |ocal know edge
base on county resources, problens and procedures.

The Traverse County Task Force, appointed by the Traverse County Board of

Conmi ssioners to represent the county's interest, nmet nonthly starting in
January 1988. It established the issues, goals, objectives, action plans, and
i npl enentati on strategies, and was the principal architect of the Traverse
County plan

Traverse County Task Force

Nane Repr esenti ng

Steve Raguse, Chair County Conmi ssi on
Jon Roeschl ein, Co-Chair SWCD

Lee Amundson County Engi neer
Gary "Swede" Anderson Citizen-at-1large
Al Bl asi ng County Engi neer
Jerome Deal Townshi ps/Bois de Sioux Wtershed
Mark G si Citizen at Large
C arence Juelich City of Wieaton
Terry Lejcher DNR

Bob Marts Traverse Sportsman d ub

Lucy McLenore Cty of Tintah



Ken Ni chol s Ext ensi on Service

Dave Sal berg US Arny Corp of Engineers
Gary Tracy Solid Waste OFficer
Sandy Tubbs Public Health

repl aced Conni e Hanrum
Art Wnters City of Browns Vall ey

3.4 PROIECT ORGANI ZATI ON
3.4.1 PROJECT MANAGER

The International Coalition for Land and Water Stewardship in the Red R ver
Basin was hired by the Joint Powers Board to be the project manager for
conprehensive | ocal water planning in the 15-county northwestern M nnesota
pl anning area. They were responsi ble for providing coordination between the
Joint Powers Board and project activities, and:

Provi di ng a fundi ng nechani sm and financial accountability for the project

Providing overall project adm nistration

Provi ding a nechanismfor activities of each local task force to be
coordi nated with contiguous counties and the overall project, and

Providing the JPB with a single entity responsible for project conpletion
3.4.2 PLANNI NG

Two pl anni ng and support groups were established to assist the county pl anni ng

process. Planning assistance and support services to the eight northern County
Task Forces (Kittson, Roseau, Marshall, Pol k, Pennington, Red Lake, Nornman, and
Mahnonen) was provided by Jay Bl ake, Heidi Falk, Eric Evenson and the staff of

t he Northwest M nnesota Regi onal Devel opnent Conmi ssion (RDC).

Pl anni ng assi stance and support services to the seven southern County Task
Forces (O ay, Becker, Oter Tail, WIlkin, Traverse, Stevens, and G ant) was
provided by Dr. Janes Van Alstine and staff of The International Coalition

The pl anni ng support groups were responsible for

Assisting the County Task Force in technical aspects of collecting and
interpreting data and procedures for devel opi ng a conprehensive | ocal water plan

Assisting the County Task Force in identifying issues, goals and
objectives, and integrating these into action plans and inpl enentation
strategies for the county plan, and

Providing technical witing support to the County Task Force during
preparation of the plan.

3.4.3 PRQIECT COORDI NATOR
Jeral d Jacobson, the Project Coordinator, was responsible for

Ensuring integration between planning consultants, data analysis, and the
Techni cal Advisory Comittee

Moni toring the progress and quality of planning and data to ensure project
obj ectives were mnet

Ensuring necessary data was available for the planning effort, and



Ensuring consi stency and coordi nati on of data and pl anning so that county-
to-county, county-to-watershed, and county-to-SWD s di al ogue coul d progress
effectively and positively.

3.4.4 DATA BASE DEVELOPMENT

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

I ncorporating informati on on water and related | and resources fromthe
Soil and Water Conservation Districts, watersheds, and County Task Forces into a
dat abase for devel oping and i npl enenting Conprehensive Local Water Pl ans

Providing the project and each County Task Force expertise in data base
managenent through the Technical Coordinating Comittee

I ncorporating federal, state, and regional data into the database in the
nost efficient manner for use at the county level, and

Provi di ng data consistency for the 15-county area.
3.4.5 TECHNI CAL COCRDI NATI NG COW TTEE ( TCQ)

The Techni cal Coordinating Conmttee was conposed of the project manager, the
pl anni ng support groups fromthe northern and southern counties, the project
coordi nator, the data consultant, and regional and state agency representatives,
as required. This committee was responsible for

Devel opi ng overall planning and data gathering procedures

Figure 1. CLWP organi zati onal Structure.

Providing integration between data collection and pl anning functions to
ensure a consi stent approach

Provi ding a nmechanismto ensure planning and data functions were
adequately integrated

Providing a systematic forumfor idea exchange so that each county plan
benefited from other county's experiences, and

Providing a systematic forumso that data sources would not be overl ooked
and data could be clearly related to the County Task Force.

3.5 PUBLI C PARTI CI PATI ON

Public information and invol verrent was a nmaj or goal of the northwest M nnesota
Conpr ehensi ve 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 informthe public about the nature of |oca

wat er pl anni ng the 15-county northwest M nnesota planni ng process, and to
recei ve public input regarding |and and water issues of concern to county
residents. These neetings were held at:

TI ME DATE PLACE COUNTY

3: 00 PM 2-22-88 VWarr en Mar shal

3:30 PM 2-22-88 Morris St evens

7: 00 PM 2-22-88 Hal | ock Ki ttson

7: 30 PM 2-22-88 Wheat on Tr aver se

3: 00 PM 2-23-88 Thief River Falls Penni ngt on
7:30 PM 2-23-88 El bow Lake G ant



3: 00 PM 2-24-88 Cr ookst on Pol k

7:00 PM 2-24-388 Red Lake Fall s Red Lake

3: 00 PM 2-25-88 d yndon d ay

7: 00 PM 2-25-88 Ada Nor man

7: 00 PM 2-25-88 Mahnonen Mahnonen

8: 00 PM 2-25-88 Detroit Lakes Becker

3:30 PM 2-26-88 Br eckenri dgeW | ki n

3: 00 PM 2-26-88 Roseau Roseau

7:30 PM 2-26-88 Fergus Falls Qter Tai

A final public hearing was held in each county during Cctober, 1989 to all ow

public testinony and i nput on the plan for the public record. The final public
hearing was held in conjunction with the schedul ed County Board of Conm ssioners
nmeetings to review the plan with the full County Board of Conm ssioners. These

nmeetings occurred at:

TIME DATE  PLACE COUNTY

7: 00pm Cct ober 3 Br eckenri dge W kin
10: 30am Cct ober 5 Cr ookst on Pol k

1: 00pm Cctober 5  Ada Nor man

3:30pm Cct ober 5 Red Lake Falls Red Lake
7: 00pm Cct ober 5 Thi ef River Falls Pennington
1: 00pm Cct ober 6 Fergus Falls Oter Tai
2:30pm Cct ober 6 El bow Lake G ant

4: 00pm Cct ober 6 Morris St evens

7: 00pm Cctober 6  \Weaton Traver se

9: 00am Cct ober 10 Mahnonen Mahnomnen

1: 30pm Cct ober 10 Moor head d ay

3:30pm Cctober 10 Detroit Lakes Becker

9: 00am October 12 Hall ock Ki ttson

11: 0O0am Cctober 12 Roseau Roseau

2: 00pm Cct ober 12 Newf ol den Mar shal

In addition to the public neetings,
| ocal |eaders at the county,

t ownshi p,

mont hly CLWP newsl etters were nmailed to al
city, SWD, and watershed districts so

that they could informtheir constituents of progress on the CLW project.
M nutes of the previous CTF neeting were enclosed with these newsletters.

Nunerous articles al so appeared in regi ona

t he project devel oped.

3.6

newspapers and ot her publications as

COORDI NATI ON W THI N THE COUNTY

The county pl anni ng process was designed to incorporate a consideration of the

i ssues, goals,

Conservation Districts,

and objectives of all
was especially inportant to allow for the county,
and the Watershed Districts (where appropriate) so that

interests within the county. Coordination
the Soil and Water

county action plans and inplenmentation strategies would accurately refl ect

capabilities and jurisdictions of the |oca

avai | abl e county resources.
Coordi nati on between the county,

and Wat er

nunber of |evels, including:

t he Soi l
Wat ershed Districts was of key inportance.
Conservation Districts and the Watershed Districts occurred at a

county infrastructure as well as

and Water
Speci al

Conservation Districts, and
efforts to involve the Soi

Bei ng i ncluded on the nmonthly newsletter and mailing list of the m nutes
Participating in County Task Force neetings



Providing representatives to the Technical Advisory Conmittee that net

wi th the Technical Coordinating Conmttee in March 1987, Decenber 1988,
January 1989, and for two days in May 1989

Recei ving nonthly newsletters and m nutes fromthe County Task Force
nmeetings to keep themcurrent 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 devel opnment of action plans and i nplenentation
strategi es of each county plan by working with the County Task Force and
pl an devel opers in February and March 1989

Participating in a special neeting in April 1989 between County
Conmi ssi oners, County Task Force, Soil And Water Conservation District,
and Watershed Districts to discuss plan inplenentation on the |ocal |evel,
and Participating in a 60 day | ocal review process as required by Chapter
110B

Coordi nati on between the county and townships and cities was actively pursued.
Townshi ps and cities were involved in the project in a nunber ways, including:

Bei ng i ncluded on the nmonthly newsletter and mnutes mailing |ist
Providing representatives to the County Task Force

Participating in the public neeting

Recei ving special presentations to the townshi ps regarding CLWP on 14
March 1988 and 23 March 1988

Recei ving presentations at nost county-w de township neetings in the
spring of 1989, and

Being involved in the 60-day | ocal review process as required by Chapter
110B

Coordi nation within the county between the public and the county infrastructure
was al so consi dered an inportant component of the planning process. This

i nteracti on was acconplished through the public participation process described
in Section 3.5 of this plan. Extra effort to achieve this interaction was
attenpted by nmedia presentations in each county for the final public hearing in
Oct ober 1989.

3.7 COORDI NATI ON QUTSI DE THE COUNTY

Coordi nati on between the 15 counties was essential to maintaining continuity of
the project and allow ng inter-county water issues to surface and be

i ncorporated in the plans. Formation of the 15-county Joint Powers Board was
the maj or avenue for this coordination to occur

The Joint Powers Board met throughout the project to facilitate this county-to-
county relationship. It net in Ada, Mnnesota in: June 1987, August 1987,

Sept ember 1987, Cctober, 1987 (JPB official forned), November 1987, January
1988, WMarch 1988, May 1988, August 1988, COctober 1988, Decenber 1988, January
1989, April 1989, May 1989, June 1989, and Septenber 1989.

Speci al neetings were held between the counties on 17 March 1988 in Thief River
Falls and on 18 March 1988 in Fergus Falls. The follow ng counties were invited
to participate in the two neetings:

March 18, 1988
March 17, 1988



Becker Kittson

G ay Mhnonen Grant Marshal |

Oter Tail Norman Stevens Pennington Traverse
Polk WIkin Red Lake Roseau

The purpose of these two neetings was to di scuss issues that were comopn between
nei ghboring counties so that these issues could be addressed in the CLW
process.

Two additional neetings were held, one in Gand Forks, ND on 21 April 1988 and
one in Wahpeton, ND on 5 May 1988. These two neetings were held to discuss
simlar concerns between M nnesota and North Dakota counties. The follow ng
counties were invited to be part of this dial ogue:

M nnesota counti es

May 5, 1988 April 21, 1988

Becker Ki ttson

d ay Mahnonen
G ant Mar shal |
OQter Tail Nornan

St evens Penni ngt on
Tr aver se Pol k

W1 ki n Red Lake
Roseau

Nort h Dakota counties

May 5, 1988 April 21, 1988
Cass Caval i er

D ckey G eggs
Ransom Grand Forks
Ri chl and Nel son

Sar gent Penbi na

St eel e Trail

Wal sh

The final round of contiguous county neetings was held 14 Septenber 1989. All
counties involved in the northwest M nnesota Conprehensive Water Pl anning
project, as well as neighboring counties, were notified. Each of the 15 county
plans were reviewed in detail during the day. Al 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.

Conti guous county interaction throughout the process was positive and plans have
been nmade to continue the 15-county relationship on an informal joint board

rel ati onship after the planning process ends. This 15-county joint board wll
meet up to four tine a year to keep current on CLWP inpl enentation activities
and pl an updat es.

3.8 COORDI NATI ON W TH OTHER AGENCI ES AND GOVERNMENTS

Partnership by state and federal agencies in the Conprehensive Local Water

Pl anni ng was al so an integral part of the northwest M nnesota planning process.
Thi s partnership was acconplished primarily with state agencies, but sonme
federal agencies were asked to be a part of the project fromthe begi nning as
menbers of the Technical Advisory Conmittee (TAC).



The foll owi ng agency representatives were initially asked to be advisors to the
Powers Board and the Techni cal

Joi nt

Agency

Department of Agriculture
Board of Water and Soil
Resour ces

Buf f al o- Red \Wat er shed

Wbodbury
Department of Health
Lower Red River

WAt er shed Managenent
Board Don QOgaard

M ddl e Snake Ri ver
Wat er shed
Pol I uti on Control Agency

Depart ment of Nat ural

Resour ces
Fi sheri es
Wat er
Wildlife

Penni ngt on Ext ensi on
Red Lake Watershed

Roseau \Wat er shed and
Two R vers Wat er shed
Soi |l and Water
Conservation Districts
St evens County
Mar shal - Bel t ram
County
Grant County
West Oter Tail
M nnesot a Dept.
Transportation

County

US. Arny Corp of
Engi neers
U S Fish and Wldlife

These representatives attended several
Coordi nating Conmittee neetings.
Coordi nating Conmittee in March 1988 to assi st
activities of state and federal
units of governnent.
agenci es participated in | ocal

Techni cal
t he Techni cal
matrix of jurisdictional
assi st | ocal

proj ect .

I n Decenber 1988,

Coordi nating Conmittee:

Representative
Ki m Benson

Hal Ander son
Di ck Ness
Dan St ewar d
Lawr ence

Bob Poyzer

Dan Thul

Ron Adri an
Ti m Lar son
Jack Frederick

Henry Drewes
Ceral d Paul

Ji m Breyen
Howar d Per son
Lowel | Enerson
Charl i e Anderson
Ri chard Hasse

Omar Rude

Doug Rasmnussen
Cheryl Sistad
Joe Mont onye
Bert W nger

Wes G ovi k
Lee Kessl er

Jef f Koschak
Howar d Li pke

of the first Joint

Regi onal

these representatives assisted the Techni cal
Conmittee in determ ning what agency prograns and activities would be useful
hel pi ng counties devel op action plans and inplenentation strategies.

Powers Board and

They attended a specific nmeeting with
i n devel opnent of a
agenci es that could
representatives of these and ot her
County Task Force neetings throughout the

Coor di nati ng



In January 1989, the Technical Advisory Conmittee net with the Techni cal

Coordi nating Conmttee to discuss the final stages of the project and to review
t he data which had been utilized by the county task force. The purpose of the

meeting was to determne if nore informati on was avail able that woul d be useful
to the county task force in their final plan preparations.

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

These neetings represented the beginning of an infornmal state revi ew which
would facilitate the required 90-day state review process. Agenci es
participating in this prelimnary review process included:

M nnesota Board of Water and Soil Resources
M nnesota Department of Agriculture

M nnesot a Department of Health

M nnesot a Departnment of Natural Resources
M nnesota Pol l uti on Control Agency

M nnesot a Geol ogi cal Survey

M nnesota State Pl anni ng Agency

Li nkages with the state and with other projects around the state al so occurred
t hroughout the duration of the project. These |inkages were maintai ned through
nmeetings 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 Septenber 1988, 1 Decenber
1988, 24 January 1989, 27 July 1989, 28 Septenber 1989, and 30 Novenber 1989.

Proj ect managers fromaround the state net to facilitate comuni cati on between
the projects, to learn fromeach other and strengthen the county planni ng
process. The neetings also allowed continual dialogue with the state for
assistance required in the making the |ocal planning efforts run nore snoothly.
Thi s assistance nost often related to information and data flow fromthe state
to the county |evel.



4.0 EXI STI NG LOCAL PLANS AND ORDI NANCES

Wthin 30 days after the Traverse County Board of Conm ssioners adopted the
resol ution requiring devel opnent of a conprehensive water plan, the county
requested copies of all existing water and related | and resource plans from
I ocal units of governnment within the county.

Coal s, and objectives fromthe Traverse County Soil and Water Conservation
District Long Range Plan were incorporated into the county's conprehensive water
pl an wherever possible.

Al'l other existing county and | ocal governnent plans, controls, and ordinances
were studied to ensure that the conprehensive water plan did not conflict.
VWhenever possible, problens and opportunities identified in those plans were
addressed in the conprehensive water plan. Existing Traverse County and | oca
unit of governnment controls and plans are |listed bel ow.

4.1 Traverse County Plans, Controls, and O di nances
The following plans, controls, and ordi nances exist, or have been adopted in
Traverse County:
Shor el and Managenent Ordi nance
Solid Waste O di nance
Fl ood Pl ai n Zoni ng
4.2 Local Covernnent Plans, Controls and O di nances
The foll owi ng Townshi ps in Traverse County have established zoni ng ordi nances:
Lake Val |l ey Townshi p
Monson Townshi p
Parnel | Township

Val |'s Township

There are no municipalities in Traverse County that have M nnesota Departnent of
Nat ur al Resources approved Shorel and O di nances.

4.3 Expect ed changes to existing plans and controls
There are no changes to county plans and controls expected in the near future.
4.4 Probl ems, conflicts, opportunities with existing plans and controls

There are no conflicts between | ocal ordinances in Traverse County. Al |oca
ordi nances nmust be as strict or stricter than county ordinances.

Assessnment: There are few surface water bodies in Traverse County, and the DNR
approved shorel and ordi nance adopted by the county adequately addresses the
i ssues related to those shorel ands.

Duri ng devel opnent of the Traverse County Conprehensive Water Plan, every
attenpt was nade to ensure that the plan was conpatible with |ocal plans, and
that opportunities identified in the |local plans were addressed in the

conpr ehensi ve water plan



Maj or issues, such as solid waste disposal, |ocations of feedlots, shorel and
restrictions and wind and water erosion are addressed in all plans.

I f new ordi nances are devel oped in Traverse County as a result of inplenmenting
t he Conprehensive Water Plan, the

Envi ronnental Advi sory Council and the County Attorney will work with the
Traverse County Board of Conm ssioners to ensure that the new ordi nances are
conpati ble with existing ordinances.



5.0 COUNTY RESOURCE ASSESSMENT
5.1 PLANNI NG FRAMEWORK AND RESOURCE ASSESSMENT

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

+ identify land and water resources currently available in the county
+ define the quality of environnment that the county would |like to achieve
and maintain into the future
+ identify specific goals and objectives necessary to achieve this quality
of environnent
+ identify the role the county intends to assune in planning for and
managi ng | and and water resources, and
+ develop a specific set of water resource action plans within the context

of a conprehensive, realistic, and achievabl e inpl enentati on program

The pl anni ng process devel oped for traverse County invol ved the:

9 prelimnary identification of issues, goals, and objectives

9 collection of relevant information on county resources and their
use, and on existing plans, controls, and regul ations

9 eval uation of information to assess status of resources in the
county and to define issues, opportunities and potential conflicts

9 devel opnent of goals and objectives, and finally

9 devel opnent of a specific set of action plans within the context of

a conprehensive inplenmentation plan.

5.1.1 Organi zati on of the Resource Assessnent

Data requirenents for Conprehensive Local Water Planning are spelled out in

M nnesota Statutes Chapter 110B, and are further defined as a set of 55 discrete
data itenms in Chapters 4 through 6 of the "Handbook For Conprehensive Loca

Wat er Pl anni ng under M nnesota Statutes Chapter 110B" (M nnesota State Pl anning
Agency 1987).

These definitions forned the basis for the collection and review of avail able
i nformati on on the physical environment, surface water, ground water, and
rel ated | and resources of Traverse County.

I nformati on was consi dered rel evant for consideration in the planning process
and inclusion in the plan if it provided an understanding of present or future
water-related problens or opportunities faced by Traverse County. In many
cases, adequate information was not available for the county, and the assessnent
consi dered whet her additional information was required.

Eval uation of this information provided the County Task Force and the pl anni ng
staff with an understandi ng 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

conpr ehensi ve water plan

5.1.2 Description of Resource Categories

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

The Environnental Setting of the County (Section 5.2 )



Surface Water Resources (Section 5.3)
G ound wat er Resources (Section 5.4)
Land Resources and Human Use (Section 5.5 ).

Each of these sections are organi zed topically around the data rules defined in
The Handbook For Conprehensive Local Water Pl anning (M nnesota State Pl anning
Agency 1987). Available information relating to those resource categories was
gathered fromlocal, state, and federal sources, and was studi ed and eval uat ed
by the county task force.

The Surface Water and Ground Water Resources Sections al so include an overvi ew
of the resource in Mnnesota and of relevant State and Federal regulations. The
Land Resource and Human Use Section descri bes probl ens or opportunities that

exi st in Traverse County because of people's use of surface water, ground water,
or related | and resources.

5.1.3 CGoal s, njectives and Actions

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

Based on this assessnent, the task force identified existing or potential issues
related to water resources within the county. They determ ned the inplications
of these issues for future |and and water use, assessed the significance of
those inplications, and identified opportunities and problens based on this
assessnent.

Fromthis assessment, a series of broad county-w de goals, well-defined
obj ectives, and specific actions relating to surface water, ground water, and
rel ated | and resource were devel oped.

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

OBJECTI VES outline some specific and achi evable features of the goal s towards
whi ch county actions should be directed.

ACTIONS are specific activities that the county has identified as being
necessary to achi eve the goals and objectives identified in this plan. Actions
i nclude activities such as educational prograns, |egislation, augnentation of
exi sting prograns, and capital inprovenents.

5.1.4 The Inplenmentation Plan

The goal s, objectives and actions outlined in this plan are defined in terns of
surface water, ground water, and related | and resources categories. Mny of the
probl ens and opportunities identified are issues in nmultiple categories;

however, and require a conprehensive action program Conversely, a

conpr ehensi ve action program can be particularly cost-effective if it addresses
several issues with a single program

Traverse County has devel oped a conprehensive, realistic, and achi evable

i npl enentation plan to acconplish its water resource goals and objectives. This
i npl enent ati on pl an provides the County Board of Commi ssioners with a nunber of
options outlined by the Task Force. The options are prioritized, and grouped in



broad categories such as educational initiatives, suggested |egislation, and

enf orcenent strategies.

The inplenentation plan identifies existing private, state and federal prograns
that the county can utilize to identify and solve problenms. It also identifies
private, state and federal prograns that could be potential funding sources for
county initiatives.

A suggested tinme table for inplenmentation is also included. This inplenentation
strategy should provide the County Board of Commi ssioners 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 ENVI RONMENTAL SETTI NG OF THE COUNTY
5.2.1 Ceographic Setting

Traverse County is located in west central M nnesota, bordering North Dakota,
approxi mately 200 mles west of Mnneapolis (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 |and area of 366,200 acres. Weaton was desi gnhated
as the county seat.

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

5.2.2 CLI MATE

There are nunmerous stations in the county that measure precipitation, but only
one that reports to the State dimatol ogists Ofice for all twelve nonths
(Figure 5-2).

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

Daily sumrer tenperatures range froma maximumin the high 70's to |l ow 80's, and
mnimmfromthe lowto md 50's. The average sunmer tenperature is about 68
degrees. Tenperatures in the 100's in July are not uncomon. Average daily

Wi nter tenperatures is 9 degrees, and the average daily mninumis -1 degree.

The climate in Traverse County is continental, with warm sumrers and col d

wi nter. The average |length of the growi ng season is 148 days, with the | ast
spring freeze occurring on about May 7, and the first fall freeze occurring on
about Cctober 7.

The range for annual precipitation is between 22 and 23 inches (Figure 5-3).

Measurabl e precipitation (0.01 inch or nore) can be expected on an average of 50
days a year.

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



About 75 percent of the annual precipitation falls between May and Septenber,
whi ch coincides with the growi ng season for crops. The range for May through
Septenber precipitation is between 14 and 15 inches (Figure 5-4).

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

Thunder st orns can be expected about 35 days each year. On occasion, hail and
damagi ng wi nds acconpany the nore severe stornms. The average annual snowfall is
approxi mately 34 inches. Blizzard conditions due to high w nds and snow occur
nost w nters.

5.2.3 Ceologic Setting

@ aciers last covered nost of M nnesota approximately 9,500 years ago. As the
gl aci ers receded, a thick blanket of glacial drift (sand, silt, clay and rocks
carried by the ice) was deposited covering the anci ent Archaen granite bedrock
surface. |In places, the Archaen rocks are covered by thin Cretaceous sandstone,
shal es and |inmestones, which are in turn covered by drift (Figure 5-5).

The drift blanket, called ground noraine, ranges from 100 to 250 feet thick and
forns an undul ati ng surface over much of the western part of the state, with
many cl osed depressions that hold water in small ponds or wetlands. At the
margin of the nelting ice fields, thicker deposits of till forman area of very
rugged relief known as termn nal noraines.

The highlands in the southwestern part of Traverse County are part of the

term nal noraine conplex known as the Big Stone Moraine (Figure 5-6), and part
of the Fergus Drift Plain. As the ice sheets nelted and receded northward, nelt
water was prevented fromflowing to the north by the ice front. The ponded
water formed d acial Lake Agassiz. The |ake eventually becane deep enough to
overfl ow the natural drainage barrier to the south, and di scharged sout hward

t hrough the present valley of the Mnnesota and M ssissippi Rivers. Silt and
clay deposited in the glacial |ake basin fornms the flat, fertile, and nearly
rock free farmland of the Red River Valley. Beaches forned by various |evels
of Lake Agassiz are still present around the margin of the | ake basin. These
beaches form sand ridges 3-10 feet above the | and surface, and are inportant
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 farm ng nmethods are used in these
regi ons, severe erosion can occur. It is very inportant that the county work
toward |l and use in these regions to mnimze soil erosion

No maps exist of buried valleys cut in the Archaen bed rock surface, although
they nmust certainly occur in the county. Buried glacial valleys and sandpl ai ns
exist in the western part of the county and formmjor aquifers. The [imts and
origins of these valleys are not well known.

5.2.4 Topography and Soils

Topogr aphy



Traverse County has three distinct types of topography, all related to the Late
W sconsin daciation. Mst of the northern three fourths of the county lie in
the lacustrine plain of dacial Lake Agassiz, and is nearly level, with slopes
of 0-2 percent. The southeastern part of the county, the Fergus Drift Plainis
flat to gently rolling with slopes of 2-6 percent. The southwestern part of
the county, the Big Stone Mraine conplex is nore rugged, with slopes of 6-12
percent, or greater along the | ake shore.

Soil s

Traverse County soils are produced by natural processes acting through tine on
mat eri al deposited or accunul ated by geol ogi c processes. Soils have a
significant interaction with, and effect on, water resources in the county. For
exanpl e, highly erodible soils can contribute sedinmentation to rivers and
streanms. Conversely, sandy soils with high infiltration and surface
permeability characteristics can make significant contributions to aquifers.

Soil characteristics are determ ned by the physical and m neral ogi ca
conposition of the parent material; the climte under which the soil material
accunul ated; 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 fromclay in the west, to sandy loamin the major river valleys.

Soils with identical or near identical profiles are grouped into a soil series,
normal |y named for some geographical feature where it was first described. Each
series has the sanme characteristics regardl ess where it is subsequently found.

Soi | associ ations, which are described in county general soils maps, are a
di stinct pattern of soil series in defined proportions. Myst associations
contain one or nore major soil series and at |east one minor series.

Associ ation are naned fromthe major soil series nane.

Soi | associ ation maps provide a county overview for questions such as where high
runof f or erosion could be expected, or where are areas of high or |ow
agricultural potential likely to be located. These maps are not neant for
detail ed planning and site selection of structures or roads nor for the

devel opnent of farm managenent plans.

Traverse County soils have been nmapped by general associations, and the nore
detailed soil series maps are currently being conpleted. The detailed soils
classifications can be used to help in organizing and managi ng farnms, individua
fields and woodl ands, and in engi neeri ng worKk.

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 conpl et ed.

Descriptions of Traverse County soil associations by the Soil Conservation
Service are in the final stages of preparation. Traverse County soi
associ ati ons have the followi ng general characteristics:

Far go- Li ndaas
Nearly | evel, poorly drained soils, which formed in silty or clayey lacustrine
sedi ments on | ake pl ains.

Far go



Nearly | evel, poorly drained soils which forned in clayey |lacustrine sedi nents
on | ake pl ai ns.

Bear den- d yndon- Wheatvill e
Nearly level to gently sloping, somewhat poorly and noderately well drained
soils which formed in silty or loany |acustrine sedinents over silty, |oany,
sandy, or clayey lacustrine sedinents on | ake plains.

Lohnes- Egel and- d ont ar f
Nearly level to gently sloping, well drained and noderately well drained soils
which formed in sandy or |oany over sandy, |acustrine or outwash sedi ment on
beach ridges, |ake plains, and outwash plains.

Lanour e- Ludden- Rauvi |l | e Association Nearly level and |evel, poorly

drai ned and very poorly drained soils, which forned in silty or clayey alluvial
sedi rents on flood pl ains.

Haner | y- Dor an- Li ndaas
Nearly | evel, noderately well drained, sonewhat poorly drained, and poorly

drai ned soils which formed in |oany glacial till, |oany water worked till, and
silty and cl ayey lacustrine sedinents over loamy glacial till on water nodified
till plains.

Peever - Dor an- Par nel
Level to gently sloping, well drained, sonewhat poorly drained and very poorly
drained soils which formed in clayey glacial till, loany glacial till, and silty
and cl ayey water sorted sedi nents on upl ands.

Aazdahl - Haner | y- Li ndaas
Nearly | evel, noderately well drained, sonewhat poorly drai ned and poorly
drai ned soils which formed in |oany glacial till on upl ands.

The ability of soils to absorb and transnmt water is one of their nost inportant
characteristics for water planning. Soil infiltration rates and perneability
depend on the parent material as well as the slope and topography. Infiltration
rates and perneability affects runoff rate and ground water pollution potenti al
and may limt suitability of some areas for uses such as irrigation or

i ndi vi dual septic tanks.

In nost of Traverse County, soils devel oped in Lake Agassiz sedinment are poorly
drai ned and have very slow to nediuminfiltration rates (Figures 5-9 and 5-10).
Wat er does not rapidly penetrate these soils, and noves very slowy through the
soi |l s once absorbed. These soils do, however, retain moisture well during
peri ods of desiccation. Artificial drainage systens renove surface water
rapidly in these areas, and tillage practices can increase infiltration in sone
cases.

In southern Traverse County, soils developed in the Fergus Drift Plain and the
term nal noraine are generally well drained (Figures 5-11 and 5-12), but have
slowto nediuminfiltration rates because of the slope and soil texture.

5.2.5 Hydrol ogi c Systens

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

5.2.6 CGeneral Land Use

Traverse County is generally rural. Mst of the land area in Traverse County is
farmed (Figure 5-18 and 5-19), with primary incone fromsmall grain, soy beans



and sugar beets grown for cash. Livestock farmng in Traverse County has
decreased, although the nunmbers of l|ivestock per farmer has risen. The soils
range from marginal cropland to highly productive |land. The trend over the | ast
three decades has been a reduction in the nunber of farnms, and an increase in
the average size of farms in the county.

5.3 Sur f ace Wat er

5.3.1 Surface Water in the Red R ver BASIN

Hydr ol ogy

The Red River of the North drains 39,200 sq.. miles in Mnnesota and North
Dakota. The drainage basin in the United States is about 394 mles long, with a
maxi mum wi dth of about 300 miles.

The Red River begins at the confluence of the Oter Tail and Bois de Sioux

Ri vers near Breckenridge. It flows in a natural channel throughout its entire
reach except for local |eveeing at Breckenridge, Morhead, and East G and ForKks,
and agricultural dikes north of Grand Forks.

The Red is a classic nmeandering river with very |ow slope in nearly honogeneous,
fine-grained material. Slunping banks, natural cutoff channels, and scouring
are evidence that the river is actively nodifying it's channel. Bank ful
capacity is about 20,000 cubic feet per second at Grand Forks. This capacity,
low for a river systemthis size, results in frequent flooding.

Major tributaries of the Red River include the Miustinka, Qtter Tail, Pelican
Buffalo, Wld Rice, Sand H ||, Red Lake, Thief, Cearwater, Snake, M ddle
Tamar ack, Two, and Roseau R vers.

Tributaries fromthe noraine region commonly flow fromlake to | ake in the upper
reaches. Channels commonly change abruptly from shall ow channels with very | ow,
i nconspi cuous banks to well-defined channels with high banks.

Tributaries originating in and flowi ng across | ake-washed till plain are
general |y contai ned by | ow banks and commonly have nan-nmade nodifications, such
as channel straightening, for much of their |ength.

Tributaries in the eastern |ake plain flowin well-defined channels and are
actively eroding. Nearly all these tributaries floww thin well devel oped
channel s with | ow banks. Most streans nmeander, and many have had channel
capacities increased to provide for flood fl ows.

Lakes and wetlands are comon in the noraine region and in | ow areas between
beach ridges, and are virtually nonexistent in the Lake Agassiz Plain. Snaller

| akes in the western noraine region are commonly referred to as pothol es,

al t hough they have hydrol ogi c characteristics simlar to |akes. Wtlands in the
area between beach ridges are fairly continuous, but do not cover a |large area.
In general, they are fed by seepage fromprecipitation that infiltrates sandy
beach ri dges.

Wetl ands in the | ake-washed till plain are part of a vast peatland that covers
much of North Central M nnesota. Moyst of this peat is nearly saturated, and
drai nage efforts in the 1920's nmet with varied success. Mich of the ditch
system was subsequent|y abandoned, and reverted back to wetl ands.



Sur f ace Runof f

Surface runoff is precipitation that appears as natural flow in surface streans
after evapotranspiration, infiltration, and surface and channel storage
requirenents 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 nodification and

di tching, and changes in | and use, soil cover, and water use.

Average annual runoff is lowest in the |ake plain region (1-2 inches), and
increases fromwest to east in a pattern simlar to the distribution of
precipitation. The greatest average annual runoff (>4 inches), occurs in the
nor ai ne hi ghl ands south of the Red Lakes. Local variations of runoff occur in
ground wat er di scharge areas al ong the west edge of the noraine region, in |loca
areas of rough terrain, and in areas of poorly defined surface drai nage.

Maxi mum runof f generally occurs in spring and early sunmer. Typical streans in
the | ake plain region have wi de variations of flow, and in npost years have | ong
periods with no flow Typical streans in the noraine region have nore sustai ned
flows with | ess nonthly, seasonal, and yearly variation.

Fl oodi ng

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

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.
Maj or flooding returned to the valley in 1948, and the flood of 1950 was the
nost extensive and prolonged flood in the 20th century north of G and Forks.

W despread inundation al so occurred in 1965, 1966, 1969, and 1974. The recent
| arge floods of 1975, 1978, and 1979 caused basin-w de fl ood damages in excess
of $423, 000, 000.

Aver age annual flood danmages in the Red River Valley exceed $41.8 mllion (1981
dol I ars, McConbs-Knutson Associates, Inc. 1984). Approximately $5.6 nmillion of
damages occur on the mainstreamof the Red River; $12.3 mllion occurs on the

M nnesota tributaries; and $23.9 nmillion occurs on the North Dakota tributaries
(Table 5-1).

Rai nfall and snowrelt are the major sources of runoff in the Red River Basin.
Most floods on the Red River result fromsnowrelt. Rainfall generally does not
produce | arge 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
nuner ous and conpl ex (Table 5-2). Infiltration, evapotranspiration, pocket
storage, and interception will significantly reduce available rainfall and
snowrelt precipitation before runoff during all but the wettest conditions in
the Red River Basin. These processes are particularly variable during the
snowrelt period. For exanple, infiltration rate is significantly affected by
soi |l noisture content and the extent to which the soil is frozen

Wat er-routing processes; overland flow, depressional storage, ground water flow,
interflow, channel flow, overbank storage, and reservoir storage; determne
direction and speed of excess water runoff. Again, these processes are conpl ex



and their influence on runoff is not easily characterized in an analysis of Red
Ri ver flooding. Depressional storage areas such as wetlands can, under certain
circunmstances, also significantly affect flood runoff; however, their storage
characteristics vary dependi ng on season and precedi ng conditions.

Anal ysi s of flooding potential nust consider cunulative effects of all these
processes. For exanple, increases in peak runoff due to drainage of a smal
basi n cannot be assuned to apply to the entire basin. The increased small basin
runoff is still subject to downstream water-routing processes which tend to
gradual |y attenuate upstreamincreases in peak flow.

Al t hough summer fl oods occur less frequently, they can cause high agricultura

| osses fromsoil erosion and crop danage. Based on previous experience, the
State of M nnesota can be expected to have five flash floods annual ly (Kuehnast
et al. 1988). There is no significant difference in the nunber of flash flood
in different parts of the state.

Two of the four |largest flash floods by area in Mnnesota occurred in the Red

Ri ver Basin; in June 1975 over 6,000 sq. mles (including day County) were
covered by 4 inches or nore of rain, and in July 1975 over 4,500 sq. mles were
covered by 4 inches or nore of rain fromKittson County to Beltram 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 Cay County (Kuehnast et al 1988).

5. 3.2 SURFACE WATER QUALI TY
Moni t ori ng Program

M nnesota has 91,944 mles of rivers and streans, 3.4 million acres of |akes,
and 6 mllion acres of wetlands ( Mnnesota Pollution Control Agency 1988d).
State agenci es such as the M nnesota Pollution Control Agency (MPCA) and the

M nnesot a Department of Natural Resources (MDNR) have col | ected bi ophysical data
for approximately 1,400 | akes during the past 11 years. This data is accessible
through the U S, Environnental Protection Agency's STORET data base

MPCA al so uses approximately 90 | akes distributed anong the four state

ecor egi ons whi ch contain 98 percent of state |akes to nonitor regional water
quality trends (Heiskary and WIlson 1988). These reference | akes are located in
wat ersheds minimally inpacted by point and nonpoi nt sources of pollution

factors such as maxi mum depth, surface area and fishery classifications are al so
consi dered. Lakes with known point sources, major urban areas and/or mgjor
feedlots in the watershed are not included.

Ref erence | akes were sanpl ed during 1985-1987, and each | ake's trophic status
was assessed using Carlson's Trophic State Index (TSI). This index, based on
i nterrel ati onshi ps of sumrer Secchi transparency, chlorophyll-a and tota
phosphorus, is comonly used to describe a |ake's productivity |evel as:

A igotrophic | akes which are clear and deep with very little al gae
Mesot rophi ¢ | akes whi ch have higher nutrient concentrations but the
water is still relatively clear

Eut r ophi ¢ | akes whi ch have high nutrient concentrations and heavy

al gae growt h

Hyper eut rophi c | akes which have the hi ghest nutrient concentrations
and al gae, and are often characterized as "green"” with strong odors.



The Trophic State Index ranges fromO to 100, and increasing Indices indicate

i ncreasi ng eutrophic conditions, with abundant shal |l ow water vegetation

pl ankt on "bl oons", and occasi onal sunmer stagnation. Nutrients, primarily
phosphorus, are mgjor contributors to | ake eutrophication. Understanding the

i nterrel ati onshi ps between total phosphorus, chlorophyll-a and Secch
transparency is a first step toward devel opi ng phosphorus nanagenent strategies
to i nprove | ake conditions.

The MPCA has divided the state in ecoregions for the purposes of nonitoring and
eval uating | ake conditions (Figure 5-21). Thermal stratification is comon in a
majority of lakes in the North Central Hardwood Forests (NCHF) ecoregion. These
| akes are generally considered eutrophic, with total phosphorus in nonitored

| ake of 23-50 ng/l, nean chlorophyll-a from5-22 ng/l, maxi num chl orophyl | -a
from7-37 ng/l, and Secchi transparency ranging from1.5-3.2 neters (Heiskary
and W son 1988).

Lakes in the Northern ( aciated Plains (NG ecoregion are generally not
stratified and are frequently consi dered hypereutrophic. Mnitored | akes had
total phosphorus of 130-250 ng/l, mean chlorophyll-a from30-55 ng/l, maximm
chl orophyll-a from40-90 ng/l, and Secchi transparency ranging fromO0.3-1.0
neters.

No val ues have been established for Red R ver Valley | akes.

Lake depth is also an inportant conponent of a lake's productivity level. In
general, a lake which remains thermally stratified throughout sunmer will

exhi bit stable or declining surface | ayer phosphorus concentrations due to al ga
upt ake and sedi nentati on, assumng external supplies and littoral inputs are
low Stratified | akes tend to have naxi mum depths greater than 10 neters and
surface area maxi mum depth ratios |ess than 20:1.

In contrast, unstratified or intermttently stratified | akes are characterized
by increasing or widely fluctuati ng phosphorus concentrations during summrer.
Unstratified | akes tend to have maxi num depths [ ess than 8 neters and surface
area: maxi num depth rati os greater than 30: 1.

Ecol ogi cal / Managenent C assifications

Nutrient-rich, shallower |akes are typically nore productive, with higher fish
yields per unit area than deeper, less fertile |akes. Changes in |lake fertility
al so change the characteristic fish cormmunity. Lake trout and tullibee are
often found in northeastern | akes where total phosphorus concentrations average
20 ng/l or less. North central |akes with average phosphorus concentrations of
34 ng/| are often inhabited by walleye, yellow perch, northern pike, and white
suckers. Central M nnesota |akes with phosphorus concentrations averagi ng 58
ng/|1 are historically bass and panfish | akes, and southern M nnesota | akes with
phosphorus concentrations averaging 126 ng/l are comonly doni nated by rough
fish such as buffalo fish, freshwater drum and carp

M nnesota DNR uses the rel ationship between | ake productivity and fish species
to classify Mnnesota | akes into ecol ogi cal or managenent | akes. Ecol ogica
classifications designate fish popul ati ons best adapted to the natural |ake
characteristics. Managenent classifications describe the species or

conbi nati ons of species toward which fisheries managenent efforts should be

di rect ed.



Lakes in the North Central Hardwoods ecoregion are typically managed as

| argenout h bass | akes with a secondary enphasis on walleye. Lakes of the
Northern G aciated Plains are typically managed for warmwater gane fish although
wi nter aeration is often necessary.

O her factors, in addition to nutrients, affect fish popul ations; including size
of the water body, depth, extent of littoral zone, suitable spawning substrate
and water tenperature. Eutrophication caused by human activities is typically
not the only nodification that may be occurring in a |lake, and therefore it is
often difficult to distinguish changes in fish popul ations due to

eut rophi cation, fish exploitation, species introduction, toxic effects of

pol lutants, and the effects of disease and parasitism |In addition, there are
at |l east 750,000 acres of |akes with MDNR wildlife nanagenment classification

and sonme of the nost serious |ake managenent problens exi st on these shall ow

| akes.

Lake Sallie near Detroit Lakes in Becker County is an exanple of how cul tural

eut rophi cati on can change the fisheries characteristics of a |lake (Col by et al
1988 in Heiskary and WIlson 1988). The | ake received sewage effluent fromthe
Detroit Lakes Wastewater Treatnment Facility until diversion of the effluent in
1972. Lake surveys conducted in 1949 indi cated high popul ati ons of wall eye,
perch, and suckers. Northern pike, bluegill, black crappie, and | argenouth bass
were comon. The geographic area of the | ake along wi th norphonetric
characteristics would strongly suggest that the | ake community woul d be

dom nated by wal | eye and perch

As early as the 1950's, excessive growths of vegetation and nui sance bl oons of
al gae were noted and, during the 1970's, inlake phosphorus concentrations were
200-450 ng/l. \alleye, perch, and sucker nunmbers were dramatically reduced by
1975 and bul | heads were present in | ow nunbers, but were abundant by 1968. The
fisheries changed again after diversion of the sewage effluent. By 1981
wal | eye, perch, sucker, and bluegill popul ations were recovering fromthe 1975
| ow and bul | head abundance declined to | evels observed in the 1950's. Inl ake
phosphorus concentrati ons were about 100 ng/l in the 1980's.

Drinki ng Supplies

Two conmunities in the Northwest M nnesota Conprehensive Local Water Pl anning
area use | akes as donestic water supplies; Fergus Falls in Qtter Tail County
uses the Canton Pit and Oter Tail R ver through Hoot Lake at Stunp Lake, and
Stephen in Marshall County uses the dam at the Tamarack River (Heiskary and
W1 son 1988).

Lakes used as domestic water supplies deserve special consideration, and

mai ntai ning or restoring | ake total phosphorus concentrations as | ow as possible
is recomended to minimze treatnment expenses. Algae in drinking water can
cause unpl easant tastes and odors and additional treatnent expenses for water
utilities, and highly eutrophic |akes may al so produce algal toxins. No water
qual ity standards exist for algal toxins which may be renoved from water during
treatment. Until rnonitoring nethodol ogi es are devel oped, prevention of these

al gal blooms is recommended. Tri hal onet hanes, for which national drinking water
standards exist, are forned when chlorine is added to water containing al ga

nmet abol ites and hum ¢ substances during the disinfection process. Production of
tri hal omet hanes has been shown to be correlated with al gal bi omass.

Recreati onal Uses



Definitions of "acceptable" or "objectionable" |ake water quality vary
regionally, and these variations may refl ect observer or user acclimtion to a
particul ar 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 val ues, and declines in tourism A recent review of MONR s Aquatic
Nui sance Control Programindicated that the majority of permits for control of
pl ankt oni ¢ al gae were in the North Central Hardwoods ecoregion, and that a
dramatic increase in the nunber of permts for chem cal and mechani cal control
of macrophytes has occurred since the 1970's.

M nnesota PCA staff received 378 conpl aints and 412 technical assistance
requests in 1987 fromcitizens, |ake associations, watershed districts, and
ot her | ake managenent groups (M nnesota Pollution Control Agency 1988c). The
nost conmonly percei ved probl ens were excessive al gae and plants (42 percent ),
| ake water quality problens detrinental to human health (22 percent ), and
recently degraded | ake water quality (12 percent ). A significant nunber of
citizens stated that their |ake was either greatly inmpaired for sw nmng and
esthetic enjoynent or sufficiently inpaired to prevent swi ming and esthetic
enjoynment. Citizens attributed their |ake problens to nonpoint sources of
pollution in 88 percent of the conplaints. The two nbst conmbn sources
identified as affecting | ake water quality were septic tanks and feedl ots.

Based on recent studies by the MPCA, |akes with an average Trophic Index < 50
woul d be classified as fully supporting swi mmabl e and esthetic uses, |akes with
an average Trophic Index of 51-59 were classified as supporting but threatened,
| akes with an average Trophic Index from 60-65 were classified as partially
supporting but inpaired, and | akes with an average Trophic I ndex > 60-65 were
classified as non-supporting. A Secchi transparency of < 1.0 neters appears to
be a mnimal level to use as an indication of "no sw nmm ng" considering both
safety and user perception

Lake Pol I uti on Control Prograns

The need to establish [ ake water quality criteria or standards has been

recogni zed at the state, provincial and federal |evels of governnent. The North
Ameri can Lake Managenment Society established a Task Force on Lake Water Quality
in 1987 to determ ne state thinking on need for |ake standards and to gat her
data on existing standards. The reauthorized C ean Water Act of 1987 in Section
319 established the need to devel op new or inplenment existing standards as a
basis for submtting and evaluating projects. There are currently no nationa
criteria for phosphate phosphorus to control eutrophication (Heiskary and Wl son
1988).

The MPCA devel oped the foll owi ng phosphorus criteria for the nmajor ecoregions
monitored in the Northwest CLWP pl anning area (Appendi x 5-1 contains details):

Most Sensitive
Ecoregion Use P Criteria

North Central Drinking Water

Har dwood Forests Supply < 30 ng/l
Primary Cont act < 40 ng/|
Recreation and
est hetics

Northern d aciated Pl ains Recreation and < 90 ng/|



est hetics
(Partial Support)

MPCA Regul at ory Prograns

Poi nt source controls relating to lakes principally Iimt bacteria and
nutrients, especially phosphorus concentrations or phosphorus | oadi ng as
specified in National Pollutant D scharge Elimnation System (NPDES) or state
permts. Rules pertaining to these limtations are included in Mnnesota Rul es
Chapter 7050 and particularly Part 7050.0210. The rules nost applicable to

| akes are:

Part 7050.0211, Subp. 1 (1988) "Where the discharge of effluent is
directly to or affects a | ake or reservoir, phosphorus renpoval to 1 ng/l shal
be required. In addition, rempoval of nutrients fromall wastes shall be
provided to the fullest practicable extent wherever sources of nutrients are
considered to be actually or potentially detrinental to preservation or
enhancenent 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 sline growhs or aquatic plants, including
al gae, nor shall there be any significant increase in harnful pesticide or other
residues in the waters, sedinents and aquatic flora and fauna; the nornal
fishery and | ower aquatic biota upon which it is dependent and the use thereof
shall not be seriously inpaired or endangered, the species conposition shall not
be altered materially, and the propagation or migration of the fish and ot her
biota normally present shall not be prevented or hindered by the di scharge of
any sewage, industrial waste or other wastes to the waters.”

Phosphorus linmitations have al so been applied to detergents as specified in

M nnesota Rul es Part 7100.0210. These rules generally linmt domestic detergent
phosphorus content to less than 0.5 percent except for dishwashi ng detergents.
Industrial and commercial detergents are generally exenpted fromthis
[imtation.

I ndi vi dual sewage treatnment system standards have been specified by M nnesota
Rul es Chapter 7080. Administration and enforcenment of these standards were
specifically intended to be by the local units of governnent.

Standards for aninal feedlots are specified by Mnnesota Rul es Chapter 7020 and
new y 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 uniformadmnistration of the feedlot rules.

These regul ations require a permt for new feedlots, for changes in operation or
ownership of existing feedlots, and for feedl ots deternm ned to be potenti al

pol  uti on hazards.

Lakes in Mnnesota are al so protected by nondegradati on provisions included as
part of the state's water quality standards (M nnesota Rules Part 7050.0180).
The degree of protection provided by the nondegradation provisions depend upon
the classification and characteristics of the | ake affected. Three genera

| evel s of nondegradation exist:



New or expanded point or nonpoint source discharges to | akes
desi gnated as outstanding resource value waters (ORVW is prohibited. These
| akes include those within the Boundary Waters Canoe Area W/ derness, Voyagers
Nati onal Park, and scientific and natural areas designated by the NMDNR

New or expanded point or nonpoint source discharges to 35 existing
and potential |ake trout |akes designated as ORVWs are not allowed unless the
di scharger denonstrates to the satisfaction of the MPCA that there is no prudent
and feasible alternative to the discharge (M nnesota Rules Parts 7050.0180 and
7050. 0420) .

Al'l other |lakes in Mnnesota receive the general degree of
nondegradati on protection provided to all waters in Mnnesota (Part 7050.0185).
New or expanded point or nonpoint source dischargers that are likely to
significantly | ower baseline water quality, may be required to provide
addi ti onal treatnment beyond mi ni mum applicable requirenents in order to m nimze
the inpact of the discharge on water quality. The types of additional treatnent
requi red depends upon factors such as costs and rel ati ve econom ¢ and soci al
i nportance of the project. In no case may the discharge elimnate an existing
beneficial use of the |ake.

5. 3.3 DESCRI PTI ON AND ASSESSMENT OF SURFACE WATER RESQURCES
State Protected Waters

State protected waters include all those | akes, streanms and wetlands classified
under the state protected waters inventory (PW) under authority established in
M nnesota Statutes Chapter 105. Certain activities, such as drai nage or
shoreline nodifications which change the course, current, or cross section of
protected waters or wetl ands, are prohibited on water bodies listed on this
inventory without a permit fromthe Department of Natural Resources.

Protected waters i ncl ude:

Al'l water basins assigned a shoreline managenment classification
except wetlands |less than 80 acres classified as natural environnent
| akes.

Al waters which have been determ ned to be public waters or

navi gabl e waters by a court of |aw

Al'l meandered | akes, except those which have been | egally drained.
Al'l water basins previously designated by the Comm ssioner of

Nat ural Resources for specific managenment purposes such as trout

| akes or gane | akes.

Al'l water basins previously designated as scientific or natura

ar eas.

Al water basins |located within and totally surrounded by publicly
owned | ands.

Al'l water basins where the state of Mnnesota or the federa
governnment holds title to any of the beds or shores, unless the
owner declares that the water is not necessary for the purpose of
publ i c ownership.

Al water basins where there is a publicly owned and controll ed
access which is intended to provide for public access to the water
basi n.

Al'l natural and altered natural water courses within a tota

drai nage area greater than than two square nmiles and all designated
trout streans regardl ess of the size of their drai nage area.



Wet | ands that are protected and regul ated under M nnesota Law include, and are
limted to, all types 3, 4, and 5 wetlands (defined in Crcular 39, Wtlands of
the United States, 1971 Edition, U S Departnent of the Interior) that have
not been designated as "Protected Waters" and are 10 acres or nore in

uni ncorporated areas, or 2.5 acres or nore in incorporated areas. These

wet| ands are characterized as foll ows:

Type 3 Inland Shal |l ow Fresh Marshes
soi|l usually water |ogged during the growi ng season, often covered with 6 inches
or nore of water; vegetation includes grasses, bulrush, cattail, arrowhead,
smartweed, and ot her rooted enmergent aquatic vegetation

Type 4 Inland Deep Fresh Marsh

soil covered by 6 inches to 3 feet or nore of water during grow ng season
vegetation includes cattail, reeds, bulrush, wild rice; open water areas nmay
contai n pondweed, naiads, coontail, water mlfoil, and other subnergent aquatic
veget ati on.

Type 5 Inl and Open Fresh Water

water usually less than 10 feet deep and fringed by a border of energent

veget ation includi ng pondweed, naiads, coontail, water mlfoil, and other
subnergent 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

| evel maintained for a sufficient period of tine to | eave evi dence upon the

| andscape.

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
wet | ands (Appendix 5-2). The protected waters ranging in size from 10 acres to
5,780 acres, and cumul atively cover 14,209 acres of the county. The |argest two
wat er bodi es are Lake Traverse and Mud Lake, both boundary waters w th South
Dakota. A photographically reduced map of Traverse County Protected Waters is

i ncluded in the appendix. An original map of Traverse County Protected Waters
is available in the County Auditors office.

U S. Corps of Engineers
Wet | and Regul ati ons

The U S. Corps of Engineers has been regulating activities in the nation's
waters since 1890. This regul atory program has been broadened by [ aws 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 foll ow ng | aws:

Section 10 of the Rivers and Harbors Act of 1899 (33 U S.C. 403
prohi bits obstruction or alteration of navigable waters of the United States
wi thout a permit fromthe Corps of Engineers. Waters in the northwest M nnesota
CLWP area covered by this regulation include the Red Lake River, the Red R ver
of the North, the Bois De Sioux River, and Lake Traverse including Miud Lake.

Section 404 of the Clean Water Act (33 U. S.C. 1344) prohibits
di scharge of dredged or fill material into waters of the United States without a
permt fromthe Corps of Engineers. Waters of the United States include
adj acent wetlands and tributaries to navigable waters of the United States and



ot her 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 | ess environnental ly
damagi ng, practicable alternatives exist.

For the purpose of this regulation, the Corps of Engineers and the Environnmenta
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
ci rcunmst ances do support, a preval ence of vegetation typically adapted for life
in saturated soil conditions. Wtlands generally include swanps, marshes, bogs,
and simlar areas.

Activities in wetlands that normally require permts include, but are not
[imted to:

Pl acenent of fill material

Ditching activities when excavated material is sidecast
Levee and di ke construction

Land clearing involving relocation of soil material
Land | eveling

Most road construction

Dam const ructi on.

O her federal laws that the Corps of Engi neers mnmust consider during permt
revi ew i ncl ude:

Nat i onal Environmental Policy Act

Fish and Wldlife Coordination Act

Endanger ed Speci es Act

Nati onal Historic Preservation Act

Federal Power Act

WI!ld and Scenic Rivers Act

Nat i onal Fi shing Enhancenment Act of 1984.

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

Letter of Permission is used for m nor non-controversial projects in
navi gabl e waters of the United States, such as docks and small dredging
proj ects.

Nati onwi de General Permit is a blanket-type authorization for
activities that will have mninmal environnental effect such as; navigation aids,
fill for mnor road crossings, certain outfall structures, discharges into
certain waters, bank stabilization, and fill for utility lines.

Regi onal CGeneral Permt authorizes certain projects in Mnnesota
where a Departnment of Natural Resources permt is usually required and includes
projects such as; larger bank stabilization projects, bridge and cul vert
repl acenents, sand bl ankets, dredging, and rough fish barriers.

Full Public Interest Review is required for |arger projects such
as; new marinas or harbors in navigable waters, [|arge dredging projects,



hi ghway projects through wetlands or waters, fill in wetlands to turn theminto
upl and, and | arge drai nage projects.

Several counties in Mnnesota have passed resol uti ons agai nst current Corps of
Engi neer requirenments that dredge spoil resulting fromeither clean out or
repair of ditches, ditch extensions or drain tiles to be renmoved froma wetl ands
at the owners expense.

H gh, Mean, and Low Fl ows on Streans

Changes in distribution and volunme of surface water affects both its use and
quality. Information about [ow flow characteristics of rivers and streans is
used for water-supply use and water dilution planning for municipalities,

i ndustries, and irrigation

The U S. Ceol ogi cal Survey published a report in 1987 (Arntson, A. D. and D
L. Lorenz 1987) to help define surface water yield characteristics by

summari zing lowflow yield characteristics. The report presented | owfl ow
frequency curves for 175 conti nuous-record streamflow stations in M nnesota
with 10 or nore years of continuous record.

Low flow is defined as the | owest average flow for sonme consecutive day period.
The 1, 7, and 30 day low flow series were fromthe record of each station for
each climatic and seasonal period. The analysis was based on all avail abl e data
(1892 through 1983) for 228 discontinued and current continuous-record stream
flow stations available fromthe Water-Data Storage and Retrieval System
(WATSTORE) mmi ntained by the U S, Geol ogical Survey.

Rivers and streanms in the Red River Basin with | owflow frequency curves are
listed in Table 5-3.

Nat i onal Wetl ands I nventory

The U S. Fish and WIdlife Service National Wetland Inventory Ofice at the
Federal Center in the Twin Cities is responsible for the National Wtl and
Inventory efforts in northwestern M nnesota, and provided the foll ow ng

i nformati on about their program

The nation's 95 mllion acres of wetlands are an extremely inportant feature of
the American | andscape. Approximately 5,000 species of plants, 190 species of
anphi bi ans, and a third of all bird species in the nation occur in wetlands.
Two-thirds of the 10-12 nmillion waterfow in the continental United States
reproduce in the prairie potholes of the m dwest. Wetlands also serve a variety
of other ecological functions such as maintaining water quality, stabilizing
shorelines, reducing floodwaters, and trapping sedi mnents and other pollutants.

More than hal f 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. Approximtely 87 percent of
t he wetl ands destroyed between the 1950's and the 1970's were converted to
agricul tural production.

The public is increasingly recognizing the inportance of wetlands to the
nation's well-being. Several federal |aws have recently been enacted to that
address wetl and protection, including the Cean Water Act, the 1986 Energency
Wet | ands 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 Wldlife Coordination Act. |In 1974, the Fish and
Wldlife Service initiated the National Wetland Inventory (NW), which was the
first systematic, national survey of wetland resources.

This survey, in addition to mapping specific wetlands, collects information on
hydr ol ogy, hydric soils, wetland vegetation and plant comunities. It also
collects informati on on wetl and val ues, acreage trends, and protection status.
The survey relies primarily on col or-infrared photographs taken at an el evation
of 30,000 feet, and on field investigations for wetlands identification and

mappi ng.

The 1986 Energency Wetl ands Resources Act (EWRA), which anended the Land and
Wat er Conservation Fund Act to fund the purchase of wetlands, affirmed the

Nati onal Wetland Inventory's mappi ng schedule, requiring the Fish and Wldlife
Service to produce maps for the conterm nous United States by 1998 and maps of
Al aska in the succeeding years. It also required the Fish and Wldlife Service
to produce periodic reports on the status and trends of wetland and deepwat er
habit ats.

To date, the inventory has conpleted nmaps for slightly over half the continenta
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
bei ng compl eted. These maps are avail able in the Conprehensive Local Water

Pl anni ng Data Repository in Traverse County. Copies of these maps are avail abl e
fromthe U S. Fish and WIdlife Service

Assessnment: 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 froma county commttee. Those areas on RIMand CRP | ands
where restoration could help resolve specific water quality problens by
providing filtration, sedinent retention, or flood water storage, should be
targeted with voluntary restoration prograns as soon as possi ble. Undesirable
vegetation and pests nust be controlled in those areas.

Map of Areas Designated as Fl ood Pl ains

The National Flood Insurance Program (NFI P) was established by the Nationa
Fl ood | nsurance Act of 1968 and broadened and nodified by the Fl ood D saster
Protection Act of 1973. The purpose of the programis to reduce the cost of
di saster relief and to provide a nechanismto provide flood i nsurance to the
publi c.

The response to flood problens prior to inplenentation of NFIP had been to
construct dans, |evees, seawalls and simlar flood control works and to provide
flood disaster relief. The NFIP is based on cooperation and agreenent between
federal and | ocal governnents. |If a comunity inplenments neasures to reduce
future flood risks to new construction in Special Flood Hazard Areas (SFHA), the
federal governnent will nake flood insurance available within the comunity to
defer costs to property owners from future fl oodi ng.

Under the act a conmunity "is any state, area, or political subdivision; any
Indian tribe, authorized tribal organization, or Al aska native village, or

aut hori zed native organi zati on which has the authority to adopt and enforce

fl oodpl ai n managenent ordi nances for the area under its jurisdiction. In nost
cases, a comunity is either an incorporated city, town, township, or village or



an uni ncorporated area of a county or parish." Sonme states have other statutory
authorities which vary fromthis description

Participation by a community is voluntary. Each identified flood-prone
communi ty must assess its flood potential and determine if flood insurance and
fl oodpl ai n managenent woul d 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 prograns are termn nated.
These incl ude assi stance provided by nortgages fromfederally regul ated | enders
and the Veterans Administration. |If a non-participating comunity is in a
decl ared fl ood di saster 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 Managenment Agency (FEMA) is required to
develop flood risk data for use in both insurance rating and floodpl ain
managenment. FEMA carries out this mandate through Flood Insurance Studies (FIS)
whi ch provides a Fl ood Hazard Boundary Map (FHBM). The FHBM is based on

approxi mate 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
fl ooded during a given year, commonly referred to as a 100-year fl oods.

SFHA data is used during the initial phase of a comunity programto provide a
limted amount of federally subsidized emergency programinsurance prior to the

effective date of the initial Flood Insurance Rate Map (FIRM. A participating
community in the emergency programis required to adopt limted neasures ai ned
at controlling future use and devel opment in the floodplain. 1In addition to

the SFHA' s, the FIRM shows Base Fl ood El evations (BFE), flood insurance risk
zones, areas subject to a 500-year flood, and may show the regul ated fl oodway.
A regul ated fl oodway is the stream and adj acent floodplain that nust be kept
free of encroachnent so as to carry a 100-year flood w thout increasing the BFE
by nmore than a specific anount.

FIRMs may include one or nore map panels with panels only being printed for
areas subject to flooding. Wen the community consists of a county, only the
area under that jurisdiction is included. |Incorporated areas are spati al

| ocated and remain blank. Normally the countywi de FIRM maps do not result from
as conmplete an analysis as detailed FIRM for an incorporated area, and often
contain only information fromthe initial FIS

A FIRM for a specific parcel of property can be reviewed at |ocal governnent
offices or at the Traverse County Conprehensive Local Water Pl anning
repository. Copies of effective FIRVe may be obtained directly fromthe FEVA
Fl ood Map Distribution Center in Baltinore at a nom nal cost.

Lakes or Streans Wth Protected Fl ows

A recent MDNR report on the value of water to M nnesota (M nnesota Departnent of
Nat ural Resources 1987) described the water balance within the 39 mjor

wat ersheds of the state. The study conpared total instream and of fstream water
requirenents to the availability of water during normal flows and dry fl ows
(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

gi ven area.

Under normal conditions, the only watershed in the Northwest CLWP pl anni ng area
to show a negative water bal ance was the Big Stone \Watershed.



Under dry conditions, the Big Stone, Oter Tail, Buffalo, Red Lake, and the

M ddl e River Watersheds all have potentially negative water bal ances. These
negative water balances illustrate the potential for conflicts, since water

wi thdrawal s 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
preci pitation and annual flow fluctuations range fromfloods to zero fl ows.

I ssues identified include |ow flows, extrene flow fluctuations, water quality,
erosi on and sedi nmentati on, non-point pollution, nitrate contam nation of ground
wat er, and hydropower peaking. Nunerous |ocalized conflicts have been
docunent ed; such as fish kills due to low fl ows and/or bad water quality have
occurred on the Buffalo, WId Rice, Pelican and Des Mines Rivers. Water

al I ocation plans have been inplenmented on the Buffalo and C earwater Rivers
where there is a high nunber of users. Ofstreamw thdrawals have been
restricted during |ow fl ow peri ods.

Based on this evaluation, a tentative statewide priority list for future

i nstream fl ow studi es was devel oped. The Oter Tail R ver was considered the
top priority because of hydropower |icensing, reservoir operations, existing
conflicts, local water planning, recreation and fisheries issues. Priority two
rivers included the CGrow Wng for existing conflicts, ground-surface water

i nteractions, fisheries and recreation issues; the Red Lake for existing
conflicts, proposed diversion, and |ocal water planning issues; the Buffalo

Ri ver for existing conflicts, and reeval uation of protected flow issues.
Priority three rivers included the WIld R ce because of proposed flood control
and | ocal 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 H gh Water Marks

The Ordinary High Water Level (OHW) is a state delineated |ine of equa

el evati on surroundi ng a | ake basin which defines where the | akebed ends and
where the upland begins. It is inportant because certain property and water
rights can be affected by the location. For exanple, a riparian | andowner has
absolute title to the uplands above the OHW, but when the water level is |ower,
the riparian | andowner has a qualified right to nonstructural uses of the

| akebed between the water's edge and OHW.

The boundary of protected waters and wetl ands, for regul atory purposes, is
defined by the "ordinary high water mark" (OHW, which is the physical evidence
of the OHW.. The OHWis the el evation delineating the highest water |evel which
has been maintained for a sufficient period of tine to | eave evi dence upon the

| andscape. Cenerally, it is the point where the natural vegetation changes from
predom nantly aquatic to predomnantly terrestrial

For Watercourses, the OHWis the elevation of the top of the bank of the
channel . For reservoirs and fl owages, the OHWis the operating el evation of the
normal sumer pool. Any work done below the CHWis within the beds of protected
waters or wetlands and is therefore subject to the permt authority (Chapter 105
statutes) of the Departnment of Natural Resources. Any work done bel ow the CHW
of protected waters and wetlands requires a permt fromthe DNR  Typica
exanpl es of projects requiring a permt include: draining, filling, dredging,
channel i zi ng, construction of dams, harbors or permanent offshore structures and
pl acenent of bridges and cul verts.



There are no water bodies in Traverse County with established Odinary High
Wat er Marks (Table 5-6).

State Water Quality Managenment C assifications

M nnesota Rul es 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 desi gnate
appropriate beneficial uses. The rules inplement State policy to protect al
waters from significant degradation from point and nonpoint sources and to

mai ntai n exi sting 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 nore of the follow ng cl asses based on best usage and applicabl e statutes
(Table 5-7):

Donesti ¢ Consunption

Fi sheries and Recreation

I ndustrial Consunption

Agriculture and Wldlife

Aest hetic Enjoynment and Navi gation
O her Uses

Limted Resource Val ue Waters

State rul es recogni ze "Qutstandi ng Resource Val ue Waters” to be DNR desi gnat ed
scientific and natural areas; wild, scenic, and recreational river segnents,;
and other waters with high water quality, wlderness characteristics, unique
scientific or ecol ogical significance, exceptional recreational value or other
special qualities which warrant stringent protection frompollution. New or
expanded di scharges from either point or nonpoint sources to outstandi ng
resource value waters are prohibited or stringently controlled.

Lake and Stream Water Quality

The M nnesota Pollution Control Agency (MPCA) is the primary state agency
charged with pollution nonitoring, control, and abatenment. The MPCA devel ops
water quality standards for all water bodies in the state and sets effl uent
limts for each discharger that will maintain the appropriate standards. The

M nnesota Surface Water Quality Managenment Pl an, prepared by MPCA in accordance
with requirenments of the Cean Water Act, serves as the basis for the state's
surface water quality planning and managenment activities ( M nnesota Pollution
Control Agency 1988b). This plan sets out planning and nmanagenent activities to
be undertaken by states and | ocal governnments to establish water quality goals
and standards and to develop prograns to neet those standards.

The 1988 Surface Water Quality Managenent Plan contained no water bodies in the
Nor t hwest M nnesota Conprehensi ve Local Water Planning Area where total naxinmm
daily load restrictions (TMDL) are required because existing federal, state, or
| ocal pollution abatenment requirenents are inadequate under EPA regul ati ons 40

CFR Part 130.

The primary regulatory tool for controlling wastewater discharge is a permtting
program conducted by the MPCA's Division of Water Quality where any munici pal or
industrial facility operating a disposal systemdischarging directly into state
water is required to have a discharge permit as mandated by the 1977 C ean Water
Act, and M nnesota Rules WPC 36 (6 MCAR § 4.8036).



Requi renents included in the permt are discharge effluent limtations based on
wat er quality standards (WPC 14(c) and WPC 15 (c)), nonitoring requirenents, and
any special conditions necessary to protect water quality. Permts are issued
for up to 5 years and public notice and conment periods regardi ng changes in
permt rules or procedures allow citizen involvenent in the permtting process.
MPCA's Water Quality Division reviews self-nmonitoring reports of dischargers and
conducts conpliance surveys. These analyses reveal that nore than 90 percent of
maj or muni ci pal and industrial dischargers are in conpliance with permt
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- poi nt 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 |east sone
of the water quality violations. None are included for Traverse County.

M nnesota's waters are classified for a variety of uses, including donestic
consunption, fisheries and recreation, industrial consunption, agriculture and
wildlife, aesthetic enjoynment and navigation. |If waters do not support their
desi gnat ed uses, the MPCA addresses causes of nonsupport through a variety of
prograns that focus on point source and nonpoi nt source pollution problens.

M nnesota water quality data is stored in the U S Environmental Protection
Agency's STORET conputer system Primary waterways in M nnesota have been

di vided into approxi mately 2,000 reaches for STORET and anot her 1,000 for

M nnesota's system This database includes about half the waterways in

M nnesot a.

Moni toring 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 (M nnesota Pollution Control Agency
1988d). A total of 1,435,554 | ake acres (42 percent of total) were assessed
(Table 5-11) and, of this nunber, 74 percent of |akes smaller than 5,000 acres
were fully supporting, 9 percent were partially supporting, and 17 percent were
not supporting fishable and swi nmabl e uses. For |akes |arger 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 al

| akes was nutrient |oading, primarily from nonpoint source pollution

O the 5 percent of the river mles in the state sanple, 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
pol I uti on caused 18 percent of nonsupporting rivers, and 72 percent were caused
by nonpoi nt or unknown sources of pollution

The Surface Water Toxics Control Program has identified, for Section 304(1) of
the Cean Water Act, a long |list of Mnnesota waters assessed as bei ng i npacted
by point or nonpoint source discharges of toxic, conventional, and
nonconventional pollutants (Table 5-12). This list also includes a mediumli st
of waterbodi es inpacted by toxic pollutants fromany source, and a short list of
wat er bodi es i npacted by priority toxics that can be traced to a specific point
source di scharger.

MPCA has al so prepared a listing of water bodies identified by | ocal resource
managers that have been inpacted by nonpoint source pollution (Table 5-13).



this listing includes the source and effect of the pollution and the potenti al
uses i nmpact ed.

Ri ver and streamnitrate concentrations have been increasing in the Red River
Valley in the last 12 years, and suspended solids concentrations have increased
dramatically (M nnesota Pollution Control Agency 1988d). These may becone

i nportant water quality concerns in the Red River Valley.

Rivers and streanms 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 devel opment and intensive agricultural
activities.

Streanms of the northern glaciated plains have been show ng i ncreasing
concentrations of nitrates and suspended soli ds.

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

Fish Contam nation and Fish Kills

Sonme water bodies in Mnnesota are contam nated with chem cals such as nercury,
PCB's, and dioxin. These chem cals accunmulated in fish tissue and nay be toxic
to humans and ani nal s.

Fish tissue anal yses were used by the MPCA to identify waters which are

contam nated wi th bioaccunul ative toxics. Seven Percent of |akes |arger than
5,000 acres fully supported, 92 percent partially supported, and 1 percent did
not support fish consunption uses. Mercury and PCB's were the primary toxics

i nvol ved. For | akes less than 5,000 acres, 20 percent fully supported and 80
percent partially supported fish consunption uses. Mercury contani nation was
the primary cause of nonsupport. For river |locations sanpled, 14 percent fully
supported, 60 percent partially supported, and 26 percent did not support fish
consunption uses. Rivers below major nunicipalities generally are contam nated
with PCB/s and to sonme extent mercury. Dioxins have been found in three areas
of the state.

The M nnesota Department of Health issues annual fish consunption advisories in
cooperation with the Mnnesota Pollution Control Agency and the M nnesota
Department of Natural Resources (M nnesota Departnent of Health 1987). Al though
contam nant levels in fish are usually low, there may be a health risk if fish
are eaten often to accunul ate contam nants. Possible effects include increased
cancer risks, birth defects and other reproductive problens, and effects on the
nervous system

Department of Health consunption suggestions are based upon the test results
fromfish sanpled in the state, and the nost current estimates of health effects
produced by the chem cals found in fish. Lake Traverse, has a fish consunption
advisory for carp, black bullhead, drum small nouth buffalo, and white sucker

M nnesota DNR records for fish kills from October 1985 to October 1987 only
contai ned one incident in the Northwest M nnesota Conprehensive Local Water

Pl anning Area; on 14 April 1987 on the Miustinka River when 302 fish were killed
by chem cal pollution



Wnter kills of fish caused by | ow oxygen |evels and sunmer kills caused by | ow
wat er, reduced oxygen | evels and high tenperatures, have resulted in fish kills
in Traverse County. These fish kills are random and in reality non-
prevent abl e.

Assessnent : Water quality in Lake Traverse, the |argest and nost heavily used
| ake in the county, has decreased considerably in recent history. There have
been | arge al gae bl oons, and repeated fish kills in the lake, primarily because
of low water and | ow oxygen conditions in the sumer. Sedinmentation in the |ake
is also a substantial problem and has resulted in a marked decrease in water
quality.

Because of this degradation in water quality, many cabi ns have been put up for
sal e al ong Lake Traverse, and there is virtually no resort business in the
county today.

More nonitoring of surface water quality must be carried out through out the
county in conjunction with state agency and | ake associ ation projects. Land use
incritical areas nust be nodified to address sedimentation and nutrient | oading
probl ens, and all local, state and federal regulations and ordi nances rel ating
to surface waters nust be enforced.






Wat er use data for approximately 6,000 active permts is contained
in the Mnnesota Water Use Data System (SWJDS) and is derived from
reporting procedures required by the water appropriation permts.

Al t hough SWIDS contains data on |arge water users it should be noted
that small users do not report use, some permnmit hol ders do not

report their use, and some irrigators do not have appropriation
permts (Mnnesota Dept. of Natural Resources 1985). The extent to
whi ch these factors obscure total water use is currently uncl ear and
state water usage data should be considered a m ni num esti nate.

VWere uses conflict, DNR nust allocate water according to the
following priorities established by the state |egislature (Young and
Whods 1987):

1. Donestic water supply, excluding industrial and
commer ci al uses of nmunicipal water supply and power production that
meets contingency planning provisions of Sect. 105.417

2. Any use that involves consunption of I[ess than 10,000
gal | ons per day

3. Agricultural irrigation, involving consunption in excess
of 10, 000 gal l ons per day, and processing of agricultural products

4. Power production involving consunption in excess of
10, 000 gal | ons per day

5. O her uses involving consunption in excess of 10,000
gal | ons per day.

Agricul tural production accounts for about 9 percent of all water
wi t hdrawn and 23 percent of all water consumed in the state (Young
and Whods 1987). Irrigation accounts for 57 percent, rura
livestock account for 25 percent, and agricultural processing
accounts for 18 percent of agricultural withdrawals.

Irrigation in Mnnesota is used to supplenment natural rainfall and

i ncrease 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
inirrigation since 1982 (Young and Wods 1987).

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

Al t hough only slightly nore than 2 percent of all cultivated Iand in
the state is irrigated,(primarily in sandy soils of glacial outwash
pl ains) one-third to one-half the I and nost favorable for irrigation
has been devel oped. A typical quarter-section, center pivot system
needs a water yield rate of 400 to 1,200 gallons per mnute
(Bruenmer et al. 1986). Changes in irrigation over the last 20
years have produced higher yields while reducing water requirenents;
i nprovenents in irrigation scheduling al one have had the cunul ative
ef fect of reducing water use by 30-50 percent. The availability of



wat er and the economc feasibility of irrigation are likely to limt
expansion of irrigation and di scourage new systens.

The maj or water users for agricultural processing; dairy, beverage,
meat processing, and vegetabl e processing, withdrew 16 billion
gal l ons of ground and surface water in 1985 (Young and Wods 1987).
Although limted reliable data are avail able, 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 Wods 1987).

Li vestock production required an estimated 23 billion gallons of
water in 1985; 85 percent of which was ground water (Young and
Whods 1987). Estimated usage for |ivestock production has decreased
37 percent from 1950 to 1985; generally reflecting the decrease in
the state's cattle production. The DNR Divi sion of Waters
is responsible for resolving any situation where punpage by one or
nore 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

i ncreased use of ground water for irrigation energed as highly

vol atil e issues.

Conpl aints commonly involve irrigation wells tenmporarily creating a
‘cone of depression' that reduces or elimnates flows in donestic
well's (Figure 5-31).

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

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

Figure 5-32. Location of well interference conplaints to M nnesota
DNR since 1977. (From Young and Wods 1987).

Thirty four percent of these conplaints were judged to be not valid
and 36 percent of donestic users were able to cone to an acceptable
agreement with the irrigators (Young and Wods 1987). Wl

i nterference procedures are of limted application when severa
wel s conpete for water in an aquifer with linmted or inadequate
reserves and the potential exists for pernmanently | owering the water
tabl e by excessive punping (mning).

Over 600 observation wells are cooperatively nonitored by M nnesota
DNR and USGS to record ground water |evel changes. For the nost
part, ground water |evels have remained relatively stable across the
state (Figure 5-33).

Many of the downward trends in observation wells in buried drift
aquifers in western M nnesota reflect punpage and do not refl ect
regi onal ground water trends. Conmon trends include:



Record | ows commonly occurred in the spring of 1977
resulted fromthe statew de drought in 1976-77

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

H ghest ground water |evels occurred in 1972, 1975, 1979
or at present.

Figure 5-33. Gound water trend summary for observation wells with
record periods dating back about 15 years (from 2w lling and
Rongi t sch 1987).

Al t hough the potential for mning of aquifers exists, particularly

in areas of intensive irrigation, DNR has found no evidence of

aqui fer mning anywhere in the state (Young and Wods 1987).
Ground Water Quality

The wei ght of dissolved mineral constituents (total dissolved
solids, TDS) in natural ground water (expressed as parts per
mllion, ppm, is a cormon neasure of water quality. Water is
currently considered undesirable for drinking if dissolved materials
exceed 1000 ppm but the U. S. Environnmental Protection Agency has
proposed a maxi num of 500 ppm Common mineral constituents include
cal cium nmagnesi um sodium potassium bicarbonate, sulfate, and
chloride; and TDS in the northwest M nnesota CLW area generally

i ncreases fromeast to west.

The M nnesota Pol lution Control Agency's ground water quality

nmoni toring 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. Sanple stations
are selected to provide assessnents of contam nation due to non-
poi nt sources of pollution (Sabel and Porcher 1987).

Statewi de, the quality of the ground water has been good based on
M nnesot a drinking water standards (M nn. Rules Chapter 7050).
St at ew de sanpl es exceedi ng t hese standards i ncl uded:

Per cent
Exceedi ng St andard St andard
Nitrate 10 ng/ | 7
chl ori de 250 ny/ | 1
sul fate 250 ny/ | 9
iron 300 ny/l 51
manganese 50 ng/| 42
Di ssol ved
Sol i ds 500 ny/l 21

Vol atil e organic chemicals were detected in 11 percent of the
sanpl es; none of the sanples exceeded the Primary Drinking Water
St andar ds.

Surficial aquifers, which are |ocated in Becker, Oter Tail, Gant,
and Traverse counties, have been increasingly tapped for irrigation
and industrial uses. These aquifers are susceptible to



