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The Cannon River Watershed Partnership

The mission of  the Cannon River Watershed
Partnership is to protect and improve the surface
and groundwater resources and natural systems of
the Cannon River Watershed by
� coordinating existing local and state govern-

ment and citizen resources in implementa-
tion of local water plans,

� instilling a sense of watershed pride through
education, information, and special events,
and

� providing for cooperative management and
protection of the watershed.

Decisions made at the local level (by governmental
units, individuals) to promote economic develop-
ment and improve the quality of life in our commu-
nities can have unintended impacts on environmen-
tal quality and natural resources. The Partnership
staff  and members of  a Technical Advisory Com-
mittee recognized the need for a comprehensive set
of environmental indicators to help them under-
stand and convey to the residents of the watershed
the causes and consequences of environmental
change.

Environmental Indicators

Environmental indicators are selected measure-
ments of the environment and our activities that
provide information for reporting on environmental
conditions, assessing the performance of  natural
resource programs, and developing an understand-
ing of  human-environment interactions. Measuring
every environmental process and relationship would
require hundreds of  indicators. But a set of  effec-
tive environmental indicators, like the �vital signs�
of medical science, can summarize and highlight
the most essential information needed for sound
decision making.

At the Cannon River Watershed Partnership Water-
shed Summit, in September of 1998, EII presented
a preliminary matrix to help identify indicators and
track relationships between local land use decisions
and their environmental consequences (see Table 1
for an example of  the information in the matrix).
The matrix helps demonstrate that a relatively small
number of  environmental conditions can serve as
�vital signs�of watershed health.

Why is this so?
A few environmental conditions affect many of the
environmental benefits important to Cannon River
Watershed residents. For example (see Figure 1),
minimum and maximum stream flows determine
when it is safe to swim and boat and influence the
size and composition of fish populations and
fishing success. Other examples are given in Figures
3-6.

Many environmental conditions are affected by a
small set of human activities (see Figures 1-6).
When the relationships between human activities
and environmental conditions are recognized,
changes in an environmental condition can suggest
a probable cause (and remedy). For example (see
Figure 2) more frequent flood flows are likely to be
the result of increased stream channelization, more
impervious surface in the watershed, or loss of
upland vegetation that slows the movement of
water into streambeds. While other causes are
possible, experience in this watershed and scientific
investigations elsewhere suggest examining these
factors first.

Citizens, public officials, natural resource managers,
and research institutions working in partnership to
identify the most important relationships between
human activities, environmental conditions, and
benefits valued by citizens is an important first step.

Surface and Ground Water Indicators for the Cannon River Watershed
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Knowledge of these relationship help will improve
comprehensive watershed or landscape planning
and lead to effective indicator-based monitoring
programs.

Based on the knowledge of the watershed captured
in the matrix, EII suggested that the Partnership
focus on the following indicators.

Indicators of the Benefits sought from ecosystems
� Acres and river miles of fishable, swimmable waters
� Miles of trails for hiking, biking
� Number of boat accesses  (motor and canoe)
� Number of swimming accesses
� Number of trail users
� Number of recreational water users
� Frequency of  flooding
� Property loss due to flooding
� Tourism dollars
� Adequate quality and quantity of ground water for economic, social and ecological benefits

Indicators of Environmental Condition

� Percent of land area  eroding at > T
� Sediment loads in surface water
� Nutrient loads in surface water
� Bacteria in surface water (percent of time over standard)
� Water clarity
� Trophic state of  lakes
� Number of lakes/river miles achieving designated uses
� Flow regime (peak and base flows)
� Percent of stream banks with excessive erosion
� Length and width of  vegetated corridors along water bodies
� Connectivity and fragmentation of natural areas
� Wildlife abundance
� Indices of community health (ICI, IBI)
� Spawning areas accessible
� Number and size of game fish
� Percent of wells contaminated (by aquifer)
� Groundwater levels
� Area available for recharging groundwater
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Indicators of Human Activities
� Land cover and land use
� Protected acres in permanent vegetative cover (cover type)

� Discharge  from waste water treatment plants
� Livestock access to shorelands
� Percent of  floodplains developed
� Per capita impervious surface area
� Number of  public ditches or  tiles enlarged to handle greater flow
� Acres of wetlands destroyed
� Percent of stream miles channelized
� Number of dams
� Number of abandoned and illegal dumps

� Toxic release inventory
� Water use per capita

Indicators of Management Strategies
� Percent of  properties complying with shoreline or wild and scenic ordinances
� Acres enrolled in land retirement programs
� Acres of trees planted through programs
� Percent of  farmland with conservation practices
� Number of  communities with erosion control ordinances.
� Degree of compliance with erosion control ordinances
� Number of acres with nutrient management plans
� Effectiveness of feedlot ordinances
� Number of waste water treatment plants meeting nutrient reduction goals
� Number of  farms upgraded to reduce livestock pollution
� Number of  communities that restrict impervious surfaces
� Acres of wetlands created or restored
� Effectiveness of  farmland protection ordinances
� Amount of lands for public access
� Miles of trails
� Number of  communities with plans to maintain floodplains in natural states
� Amount of hazardous waste recycled or collected
� Number of abandoned and illegal dumps cleaned up
� Number of industries reducing hazardous materials use
� Percent of  conforming septic systems
� Percent of septic systems pumped on schedule
� Water conservation by residents and industry
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6RLO�HURVLRQ�PDQDJHPHQW
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DPRXQW�RI�ZLOGOLIH�KDELWDW�

FKDQQHOL]LQJ�VWUHDPV�UHPRYHV

ILVK�KDELWDW�

� 3RRUO\�GHVLJQHG�RU�PDLQWDLQHG

VHSWLF�V\VWHPV�DOORZ

FRQWDPLQDQWV�WR�VHHS�LQWR

JURXQG�DQG�VXUIDFH�ZDWHUV�

� 'HHS�SORZLQJ�RQ�XQHYHQ

WHUUDLQ�ORRVHQV�VRLOV�WKDW�PD\

EH�ZDVKHG�DZD\�LQ�KHDY\�UDLQV�

+80$1�$&7,9,7,(6

6RPH�RI�RXU�HIIRUWV�WR�SURPRWH

HFRQRPLF�GHYHORSPHQW�DQG

LPSURYH�WKH�TXDOLW\�RI�RXU

FRPPXQLWLHV�DOVR�GHJUDGH�WKH

HQYLURQPHQW�RU�PRGLI\�LW�LQ�ZD\V

WKDW�DIIHFW�WKLQJV�ZH�FDUH�DERXW�

)RU�H[DPSOH�

� $�FHUWDLQ�DPRXQW�RI�ILVK

VSDZQLQJ�KDELWDW�DQG�RWKHU�KDELWDWV

DUH�HVVHQWLDO�IRU�PDLQWDLQLQJ

SRSXODWLRQV�RI�VSRUW�ILVK�

� :DWHU�VXSSOLHV�FRQWDPLQDWHG

E\�IHFDO�FROLIRUP�EDFWHULD�SUHYHQW

VZLPPLQJ�DW�SXEOLF�EHDFKHV

PDNH�GULQNLQJ�ZDWHU�VXSSOLHV

XQVDIH�

� 5LYHUV�DQG�ODNHV�WKDW�DUH�FOHDQ

DQG�FOHDU�JHQHUDWH�ZDWHU�EDVHG

UHFUHDWLRQ�DQG�WRXULVP�GROODUV�

(19,5210(17$/

&21',7,21

0DQ\�UHVRXUFH�UHODWHG�EHQHILWV�DUH

SRVVLEOH�RQO\�ZKHQ�FHUWDLQ

HQYLURQPHQWDO�FRQGLWLRQV�DUH

PDLQWDLQHG�

)RU�H[DPSOH�

� 7KH�HFRQRPLF�EHQHILWV�RI�WRXULVP

DQG�RXWGRRU�UHFUHDWLRQ�DQG�KLJK

TXDOLW\�ILVKLQJ�H[SHULHQFHV�DUH
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Irrigation

Drainage
C ditching
C tiling

Tillage practices

Wetlands

Stream bank alterations
C riprap
C channelization
C dams and diversions
C vegetation removal
C debris removal
C stream crossings

Upland vegetation

Impervious surface
C roads
C parking lots
C residential development
C commercial development

Storm sewer systems

(19,5210(17$/
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6ZLPPLQJ��WXELQJ��ERDWLQJ�DQG

FDQRHLQJ

/HVV�IORRGLQJ�DQG�SURSHUW\�GDPDJH

)LVK�SRSXODWLRQV�DQG�ILVKLQJ��YLD

DOWHUDWLRQ�RI�VSDZQLQJ�DQG

RWKHU�KDELWDW��HIIHFWV�RQ

PDFURLQYHUWHEUDWHV�

:LOGOLIH�SRSXODWLRQV�DQG�KXQWLQJ

DQG�WUDSSLQJ��YLD�DOWHUDWLRQ�RI

KDELWDW�DQG�IRRG�SODQW�VSHFLHV�

$PSKLELDQ�DQG�UHSWLOH�SRSXODWLRQV

0XVVHO�SRSXODWLRQV

Figure 1

Figure 2
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0 XVVHO�SRSXODWLRQ

Figure 3

Figure 4
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0XVVHO�SRSXODWLRQV

Figure 5

Figure 6

The Human Activities that are highlighted affect both flow regime and nutrient concentration.  Because they have multiple effects on
environmental conditions, they may be given higher priority than others.
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CANNON RIVER WATERSHED PARTNERSHIP (CRWP)
 BRIEF HISTORY OF THE TECHNICAL COMMITTEE

In 1994-6 the Cannon River Watershed partnership (CRWP) developed a watershed plan. At
the time, we were aware that we did not have the means to quantitatively assess the condition
of the watershed or the progress being made toward the goals, but we were willing to develop
those capabilities as time went on.

In 1997-9 the Minnesota Environmental Indicators Initiative (EII) was funded within the
Department of Natural Resources to develop a set of measurable indicators for different parts
of the state. CRWP has been cooperating with this group in developing indicators for the
watershed. The EII works with a framework symbolized by the following cycle. There are
measurable indicators within each area:

DRAFT
INDICATORS
LIST

INDICATOR
EVALUATION FORM

MATRIX

Many organizations and agencies have engaged in research and monitoring within the Cannon
River Watershed, and the Partnership gathered many of these researches together in April
1998 to discuss their projects. This meeting resulted in the formation of a technical advisory
committee and the task of applying the above framework to the watershed. That framework
is presented in the form of a matrix that should help elucidate which parameters are most
important to the watershed as a whole, and therefore most important to measure. It also helps
track the relationships, shown as arrows in the above diagram. For example, one parameter
such as natural flow regime (an environmental condition) or nutrient management education (a
societal strategy) can be followed through all its relationships with other elements of the
matrix.

Societal strategies must be identified, implemented and tracked by many partners operating at
all levels of government and society. Part of the Cannon River Watershed Partnership�s
mission is to �coordinate existing local and state government and citizen resources in imple-
mentation of local water plans.� All six of the counties in the Cannon River Watershed
completed County Water Plans or the equivalent in the 90s and have updated them as of 1997.
CRWP staff have assembled a list of strategies (or action steps) that are common to a number
of these plans. In addition to the counties, watershed cities are engaged in activities that
influence watershed resources, for example wastewater treatment plant operation,
stormwater management, park planning and land development. CRWP intends to include staff
of counties and cities on the Technical Advisory Committee as well.

Identifying the societal strategies, human activities,environmental conditions and desired
benefits, along with measurable indicators for those that are most important, will set the stage
for cooperative action and funding proposals to benefit the watershed and the jurisdictions

within it.

Environm ental
Conditions 

BenefitsHuman
activties

Societal 
Strategies

COUNTY WATER
PLANS� COMMON
ACTIONS

MATRIX EXAMPLE


