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The   The   
ResourceResource……



head of 4 continentalMinnesotaMinnesota head of 4 continental 
watersheds
is the headwaters of 3

Minnesota…Minnesota…

is the headwaters of 3 
of these watersheds
receives very littlereceives very little 
surface water from 
outside its boundaries
management practices 
affect the downstream 
user, both human and 
natural resources.



“…on the edge…”“…on the edge…”

climate highly variable 

gg

g y
from east to west and 
from north to south
on the boundary 
between the semi-
h id d i idhumid and semi-arid 
climate regimes
wide ranges ofwide ranges of 
climate  are the norm

Precipitation - Evapotranspiration



What’s “normal”?What’s “normal”?What s normal ?What s normal ?

“Normal” is a 
midpoint aboutmidpoint about 
which climate 
fluctuates.
“Normal” does not 
mean “common” or 
“the usual.”

Normal annual precipitation



Surface WaterSurface WaterSurface WaterSurface Water
Minnesota has more than 20,000 protected 
water bodies and 870,000 wetlands;, ;
63,000 miles of natural rivers and streams; 
23,000 miles of drainage ditches channelized , g
watercourses.
13.1 million acres in wetlands and lakes

10.1 million acres are wetlands
3 million acres are lakes.

Public Waters and National WetlandsPublic Waters and National Wetlands 
Inventories (PWI & NWI) : 

11,842 lakes greater than 10 acres in sizeg
10,029 wetlands



LakesLakesLakesLakes
Intensifying pressures on Minnesota’s lakes
Growing population increasing the demand for 
lakeshore residences, lake-based recreation
Lakeshore use and development directly 
influenced by fluctuations in lake water levels
All l k i t l l fl t tiAll lakes experience water level fluctuations
land use changes can adversely affect water 

litquality.



WetlandsWetlands
Functions & benefits

floodwater storage and 
d t ti

Issues
once accounted for ±1/3  
f MN’ t t ldetention

nutrient assimilation, 
sediment entrapment

of MN’s total acreage
many wetlands drained for 
agricultural development in 
late 1800s and earl 1900sground water recharge 

and discharge
low-flow augmentation of 
t

late 1800s and early 1900s
< ½ of MN’s original 
wetlands remain 
l t i il t i t ll tistreams

aesthetics and recreation
erosion control

lost primarily to installation 
of drain tiles and ditches in 
the NW, W, and SW 
portions of the state

habitat
portions of the state
current “no net loss” 
philosophy







Bedrock Aquifers
Confining Units

Clayey
Sandy

Modified from:Confining Units

Shallow Bedrock

Modified from:

Pre-€



IssuesIssuesIssuesIssues
QualityQuality
Q titQ tit

InformationInformation
Ed tiEd tiQuantityQuantity

UseUse
EducationEducation
EconomicsEconomics

ConservationConservation
Human ImpactsHuman Impacts

Population GrowthPopulation Growth
PoliticsPolitics

Human HealthHuman Health
Environmental HealthEnvironmental Health



How to divvy up the water How to divvy up the water 
protection and management pie?protection and management pie?

county
city

federalcounty

state
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Water ResourceWater Resource
Management & ProtectionManagement & Protection

F d lF d lFederalFederal
InteriorInterior

StateState
DNRDNR LocalLocal

RegionalRegional

USDAUSDA
EPAEPA

MPCAMPCA
MDHMDH

RegionalRegional
CountyCounty
SWCDSWCD

USACEUSACE

MDAMDA
BWSRBWSR

SWCDSWCD
WDWD
WMOWMO



FederalFederalFederalFederal

U.S. Geological Survey 



US EPAUS EPA
Clean Water Act (CWA) and other water laws. Clean Water Act (CWA) and other water laws. 
Traditional focus: protect surface waters from pointTraditional focus: protect surface waters from pointTraditional focus: protect surface waters from point Traditional focus: protect surface waters from point 
source pollution.source pollution.
Sets wastewater treatment technology standards Sets wastewater treatment technology standards gygy
requires industrial facilities to prevent chemical and requires industrial facilities to prevent chemical and 
oil spills from reaching surface waters, and to have oil spills from reaching surface waters, and to have 
plans to respond to spills .plans to respond to spills .
Investigates pollution of surface and groundwater. Investigates pollution of surface and groundwater. 
Can require cleanupCan require cleanup
Delegates much of this authority to state Delegates much of this authority to state 
governmentsgovernments



CWA also directed at both point and nonCWA also directed at both point and non--CWA also directed at both point and nonCWA also directed at both point and non--
point pollution thru legal directive that water point pollution thru legal directive that water 
quality in all surface waters be protected or quality in all surface waters be protected or qua ty a su ace ate s be p otected oqua ty a su ace ate s be p otected o
restored to fishable and swimmable restored to fishable and swimmable 
standards. standards. 
States:States:

set standards for pollutantsset standards for pollutantspp
determine how much pollution must be abated determine how much pollution must be abated 
to meet those standardsto meet those standards
craft plans to allocate pollutant reductions craft plans to allocate pollutant reductions 
among all of the point and nonamong all of the point and non--point sourcespoint sources
This is theThis is the Total Maximum Daily Load (TMDL)Total Maximum Daily Load (TMDL)This is the This is the Total Maximum Daily Load (TMDL)Total Maximum Daily Load (TMDL)
program program 



I t EPA h t d itI t EPA h t d itIn recent years, EPA has stepped up its In recent years, EPA has stepped up its 
CWA program regulating nonCWA program regulating non--pointpoint--source source 

ll till tipollution:pollution:
permits for runoff from industrial facilities permits for runoff from industrial facilities 
and construction sites and construction sites 
Increased regulation of stormwater systems Increased regulation of stormwater systems g yg y
within urban or urbanizing areas within urban or urbanizing areas 
state government carries out thesestate government carries out thesestate government carries out these state government carries out these 
programs under federal authority delegated programs under federal authority delegated 
from the EPA.from the EPA.from the EPA. from the EPA. 



§§404 of the Clean Water Act 404 of the Clean Water Act 
Regulates draining & filling in Regulates draining & filling in g g gg g g
“Waters of the US”: “Waters of the US”: 
lakes streams and wetlands plus ditcheslakes streams and wetlands plus ditcheslakes, streams and wetlands, plus ditches lakes, streams and wetlands, plus ditches 
& drainage pipes that connect to them & drainage pipes that connect to them 
This is the primary federal wetlandThis is the primary federal wetlandThis is the primary federal wetland This is the primary federal wetland 
protection law.protection law.
U lik EPA A C d l tU lik EPA A C d l tUnlike EPA, Army Corps delegates very Unlike EPA, Army Corps delegates very 
little of its authority down to state little of its authority down to state 

ttgovernmentgovernment



conservation easement programs conservation easement programs 
“swampbuster” wetland protection “swampbuster” wetland protection p pp p
provisionsprovisions
voluntary & incentivevoluntary & incentive--based solutions tobased solutions tovoluntary & incentivevoluntary & incentive--based solutions to based solutions to 
natural resource and environmental natural resource and environmental 
concerns on private landsconcerns on private landsconcerns on private lands concerns on private lands 
technical assistancetechnical assistance



a further vast array of federal laws anda further vast array of federal laws and…a further vast array of federal laws and …a further vast array of federal laws and 
programs that bear on water resource programs that bear on water resource 
managementmanagementmanagement…management…
regulation, data collection, land regulation, data collection, land 

t t h i l i tt t h i l i tmanagement, technical assistance, management, technical assistance, 
funding. funding. 

U.S. Geological Survey 



StateStateStateState
Minnesota Pollution Control AgencyMinnesota Pollution Control Agency



MPCAMPCAcarry out delegatedcarry out delegated
f d l ibilitif d l ibilitifederal responsibilities federal responsibilities 
issuing technologyissuing technology--based permits to based permits to 
industrial dischargers industrial dischargers 
TMDL program TMDL program p gp g
setting water quality standards for setting water quality standards for 
pollutantspollutantspollutants pollutants 
sampling and assessing surface & ground sampling and assessing surface & ground 
waters throughout the statewaters throughout the statewaters throughout the state waters throughout the state 
allocating pollutant load reductions among allocating pollutant load reductions among 
sources sources 



MPCAMPCA Responsibilities
waterwater--quality monitoring and reportingquality monitoring and reporting

p

development of best management development of best management 
practicespractices
regulations to protect water from chemical regulations to protect water from chemical 
contaminantscontaminants
pollutionpollution--prevention grantsprevention grants
technical assistancetechnical assistance
environmental education resourcesenvironmental education resources
many responsibilities passed on to local many responsibilities passed on to local y p py p p
governmentgovernment



MPCAMPCA Key Programs & Activities

Nonpoint sources of pollutionNonpoint sources of pollution
Financial assistance to local government for investigation ofFinancial assistance to local government for investigation ofFinancial assistance to local government for investigation of Financial assistance to local government for investigation of 
pollution sources in local surface and ground waterpollution sources in local surface and ground water
Feedlots and manure managementFeedlots and manure management
I di id l t t t t ( ti t ) h lI di id l t t t t ( ti t ) h lIndividual sewage treatment systems (septic systems) help Individual sewage treatment systems (septic systems) help 
for local governmentsfor local governments
Municipal and industrial wastewater treatment permittingMunicipal and industrial wastewater treatment permittingp p gp p g
Land application of biosolids (sludge)Land application of biosolids (sludge)
Hazardous waste from businessesHazardous waste from businesses
S lid t f ilit ittiS lid t f ilit ittiSolid waste facility permittingSolid waste facility permitting
Underground and aboveUnderground and above--ground storage tank registrationground storage tank registration
Storm waterStorm waterStorm water Storm water 



DNR

Water Water quantityquantity issues.  Regulates higherissues.  Regulates higher--volume volume 
appropriations of surface and groundwater appropriations of surface and groundwater 
Regulates work in lakes, streams and wetlands Regulates work in lakes, streams and wetlands 
that meet the definition of a “public water” that meet the definition of a “public water” 
Regulation covers filling, dredging, dams, Regulation covers filling, dredging, dams, 

l t d ki t t ti t til t d ki t t ti t ticulverts, docking structures, aquatic vegetation culverts, docking structures, aquatic vegetation 
harvesting, and mineral extraction from lakebeds. harvesting, and mineral extraction from lakebeds. 
DNR acq ires conser ation easements to protectDNR acq ires conser ation easements to protectDNR acquires conservation easements to protect DNR acquires conservation easements to protect 
riparian areas and manages aquatic and riparian riparian areas and manages aquatic and riparian 
habitat for both game and nonhabitat for both game and non--game wildlifegame wildlifehabitat for both game and nonhabitat for both game and non game wildlife. game wildlife. 



DNR

Managing water as a natural resourceManaging water as a natural resource

Responsibilities

Managing water as a natural resourceManaging water as a natural resource
Water use, availability and sustainability Water use, availability and sustainability 
planning and studyplanning and studyp g yp g y
Water use management and regulationWater use management and regulation
Resolve water use conflicts and interferenceResolve water use conflicts and interference
WaterWater--quantity monitoringquantity monitoring
Hydrogeologic mapping Hydrogeologic mapping 
Environmental review related to water use andEnvironmental review related to water use andEnvironmental review related to water use and Environmental review related to water use and 
public waters public waters 



DNR

Water appropriation permittingWater appropriation permitting

Key Programs & Activities

Water appropriation permittingWater appropriation permitting
Public water supply plan approvalPublic water supply plan approval
Water use data collection and analysisWater use data collection and analysis
Ground water level monitoringGround water level monitoring
Lake level monitoringLake level monitoring
Stream flow monitoringStream flow monitoringStream flow monitoringStream flow monitoring
Climate monitoringClimate monitoring
Hydrology components of geologic atlases and Hydrology components of geologic atlases and y gy p g gy gy p g g
hydrogeologic assessmentshydrogeologic assessments
Hydrogeologic sensitivity mappingHydrogeologic sensitivity mapping
Environmental review of high volume water uses andEnvironmental review of high volume water uses andEnvironmental review of high volume water uses and Environmental review of high volume water uses and 
projects impacting public waters projects impacting public waters 





R ibilitiR ibilitiResponsibilitiesResponsibilities
Regulation of wells and boringsRegulation of wells and borings
Wellhead and source water protection Wellhead and source water protection 
measures for public water suppliesmeasures for public water suppliesp ppp pp
Ensuring the safety of public drinking Ensuring the safety of public drinking 
water supplieswater supplieswater supplies water supplies 
Development of health risk limits.Development of health risk limits.



K ti iti dK ti iti dKey activities and programs:Key activities and programs:
Wellhead (source water) protection Wellhead (source water) protection 
programprogram
Well management program Well management program -- regulates of regulates of g p gg p g gg
well installation, and sealing well installation, and sealing 
Public drinking water supply programPublic drinking water supply programPublic drinking water supply programPublic drinking water supply program
Development of health risk limitsDevelopment of health risk limits







Well Isolation Distances



BWSRBWSR
Responsibilities:Responsibilities:

technical assistance to local governments ontechnical assistance to local governments on
natural resource management issuesnatural resource management issues
comprehensive local water management comprehensive local water management 
grants to local government units to direct private land soilgrants to local government units to direct private land soilgrants to local government units to direct private land soil grants to local government units to direct private land soil 
and water conservation programs through the action of and water conservation programs through the action of 
SWCDs, counties, cities, townships, watershed districts, SWCDs, counties, cities, townships, watershed districts, 
and water management organizationsand water management organizationsand water management organizationsand water management organizations
wetland protectionwetland protection
state soil conservation agencystate soil conservation agency
resolution of water policy conflicts and issuesresolution of water policy conflicts and issues
forum  to incorporate local issues, priorities, and forum  to incorporate local issues, priorities, and 
opportunities into state public policyopportunities into state public policyopportunities into state public policyopportunities into state public policy



BWSRBWSR
Key activities and programs:Key activities and programs:

state coststate cost share programshare programstate coststate cost--share program share program 
clean water legacy grant programclean water legacy grant program
Natural Resources Block GrantNatural Resources Block Grant
Reinvest in Minnesota (RIM) reserve, andReinvest in Minnesota (RIM) reserve, andReinvest in Minnesota (RIM) reserve, and Reinvest in Minnesota (RIM) reserve, and 
Conservation Reserve Enhancement Conservation Reserve Enhancement 
Program (CREP)Program (CREP)Program (CREP) Program (CREP) 
Comprehensive local water management Comprehensive local water management 
Wetland Conservation Act (WCA)Wetland Conservation Act (WCA)Wetland Conservation Act (WCA) Wetland Conservation Act (WCA) 





Responsibilities:Responsibilities:Responsibilities:Responsibilities:
Sustainable agriculture and integrated Sustainable agriculture and integrated 
pest managementpest managementpest managementpest management
waterwater--quality monitoringquality monitoring
development of best management development of best management 
practicespractices
regulations to protect ground water from regulations to protect ground water from 
agricultural chemical contaminants.agricultural chemical contaminants.gg



Key activities and programs:Key activities and programs:
Bulk pesticide and fertilizer storage permitsBulk pesticide and fertilizer storage permits
Pesticide applicator licensingPesticide applicator licensingpp gpp g
Waste pesticide and pesticide container Waste pesticide and pesticide container 
collectioncollection
Sustainable agricultureSustainable agriculture
Statewide pesticide management planStatewide pesticide management planStatewide pesticide management planStatewide pesticide management plan
Nitrogen fertilizer managementNitrogen fertilizer management
Agricultural best management practicesAgricultural best management practicesAgricultural best management practices Agricultural best management practices 
local program local program 





regional planning agency serving the Twin Cities sevenregional planning agency serving the Twin Cities seven--county county 
metropolitan areametropolitan areametropolitan area.metropolitan area.
operates the region's operates the region's largest bus systemlargest bus system
collects and treats collects and treats wastewaterwastewater
engages communities and theengages communities and the publicpublic in planning for futurein planning for futureengages communities and the engages communities and the publicpublic in planning for future in planning for future 
growth growth 
provides provides forecastsforecasts of the region's population and household of the region's population and household 
growthgrowthgrowth growth 
provides affordable provides affordable housinghousing opportunities for lowopportunities for low-- and and 
moderatemoderate--income individuals and families income individuals and families 
provides planning, acquisitions and funding for a regional provides planning, acquisitions and funding for a regional p p g, q g gp p g, q g g
system of system of parks and trailsparks and trails
provides a provides a frameworkframework for decisions and implementation for for decisions and implementation for 
regional systemsregional systems including aviation, transportation, parks and including aviation, transportation, parks and 
open space water quality and water managementopen space water quality and water managementopen space, water quality and water management.open space, water quality and water management.



EducationEducation TrainingTrainingEducationEducation
ResearchResearch

TrainingTraining
Technology transferTechnology transfer

Food, Agricultural & Natural Resource SciencesFood, Agricultural & Natural Resource Sciences
Engineering departmentsEngineering departments
Geology/ geophysics, MGS, LRCGeology/ geophysics, MGS, LRC
Water Resources CenterWater Resources Center
…& more……& more…



Responsibilities:Responsibilities:
Minnesota Geological Survey

Responsibilities:Responsibilities:
Serve as the state’s primary resource for Serve as the state’s primary resource for 
geologic information. (Geology is thegeologic information. (Geology is thegeologic information. (Geology is the geologic information. (Geology is the 
“container” for the state’s water “container” for the state’s water 
resources.)resources.)))
Geologic mapping and interpretationGeologic mapping and interpretation
Provide the basic geologic information keyProvide the basic geologic information keyProvide the basic geologic information key Provide the basic geologic information key 
to understanding water availability and to understanding water availability and 
qualityqualityq yq y



Key activities and programs:Key activities and programs:
Minnesota Geological Survey
y p gy p g
Geologic Atlas and Regional Hydrogeologic Geologic Atlas and Regional Hydrogeologic 
Assessments (in conjunction with DNR)Assessments (in conjunction with DNR)
Conduct studies to understand the state’s Conduct studies to understand the state’s 
hydrogeologic framework, groundhydrogeologic framework, ground--water water 
resources and groundresources and ground water conditions;water conditions;resources and groundresources and ground--water conditions;water conditions;
Provide data, reports, and maps to communicate Provide data, reports, and maps to communicate 
findings and provide essential support to other findings and provide essential support to other d gs a d p o de esse t a suppo t to ot ed gs a d p o de esse t a suppo t to ot e
organizations involved in water resource organizations involved in water resource 
management.management.
C fC fCharacterize aquifer systems Characterize aquifer systems 



Coordination???Coordination???
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The Environmental The Environmental 
Q lit B d (EQB)Q lit B d (EQB)Quality Board (EQB)Quality Board (EQB)

5 Citizen Members
Natural Resources
Agriculture
HealthHealth
Transportation
BWSR

CPollution Control Agency
Commerce
DTED
Minnesota Planning
OEA

Governor’s Water Unification Initiative
53



Environmental Quality Board (EQB) Environmental Quality Board (EQB) 
W t R C ittW t R C ittWater Resources CommitteeWater Resources Committee

Water program directors  from:Water program directors  from:
Department of Natural ResourcesDepartment of Natural Resources
Department of AgricultureDepartment of Agriculture
Department of HealthDepartment of Healthpp
Pollution Control AgencyPollution Control Agency
Board of Water and Soil ResourcesBoard of Water and Soil Resources

As well as:As well as:
Minnesota Geological SurveyMinnesota Geological Survey
Metropolitan CouncilMetropolitan Council
U of M Water Resources CenterU of M Water Resources Center
Citizen Members of the EQBCitizen Members of the EQBQQ



Minnesota Environmental Quality Board
Coordinating Policies and Plans for Minnesota’s Environment

  Environmental Quality Board

EQB Water Resources Committee

Local Plans

Brings Plans and Programs Together

Citizen Group 
Initiatives

Metro Ground Water PlansMetro Ground Water Plans
Metro Surface Water PlansMetro Surface Water Plans
Metropolitan Council BlueprintMetropolitan Council Blueprint

County Local Water PlansCounty Local Water Plans
Watershed PlansWatershed Plans
SWCD PlansSWCD Plans

Resource-Based 
Basin Plans

Specific State Plans and 
Assessments, such as:
DNR Directions Strategic Plan

PCA Nonpoint Source 
Management Plan

Overall State Priorities 
and Plans Developed 

Through EQB

Animal Agriculture Generic 
Environmental Impact 
Statement

Recommendations of MDH Ad 
Hoc Source Water Task Force

Water Assessments

Biennial Priorities for 
Clean, Plentiful Water to 

Governor and Legislature



Minnesota WatermarksMinnesota Watermarks
A Ten Year Plan with Measurable Results

Minnesota WatermarksMinnesota Watermarks
Gauging the flow of progress  2000Gauging the flow of progress  2000--20102010

A Ten-Year Plan with Measurable Results



Not to mentionNot to mentionNot to mention...Not to mention...

LegislativeLegislative--citizen Commission oncitizen Commission onLegislativeLegislative citizen Commission on citizen Commission on 
Minnesota Resources (LCCMR)Minnesota Resources (LCCMR)
Clean Water Legacy Council CabinetClean Water Legacy Council CabinetClean Water Legacy, Council, CabinetClean Water Legacy, Council, Cabinet
Lessard Outdoor Heritage CouncilLessard Outdoor Heritage Council
MN Conservation and Preservation PlanMN Conservation and Preservation Plan



LocalLocalLocal Local 

CountiesCountiesCountiesCounties
Soil and Water Conservation Districts Soil and Water Conservation Districts 
(SWCD)(SWCD)(SWCD)(SWCD)
Watershed DistrictsWatershed Districts
Watershed Management OrganizationsWatershed Management Organizations



Comprehensive
Local
Water
Management



Minnesota
Soil & Water

Conservation Districts







WatershedWatershed
ManagementManagement
OrganizationsOrganizations



Ethanol FacilitiesEthanol Facilities
in Minnesotain Minnesotain Minnesotain Minnesota

Past, Present, & FuturePast, Present, & Future





Ethanol PlantEthanol Plant
Water Resources ConsiderationsWater Resources ConsiderationsWater Resources ConsiderationsWater Resources Considerations

Water Supply Wastewater DisposalWater Supply 
Natural Resource 
Features

Wastewater Disposal
Water Quality 
Standards 

Water Appropriation 
Permits

Public Water Supply 
Wells

Well Interference 
Wetland Impacts

Transportation 
et a d pacts

Public Water Permits



Environmental Planning/ PermitsEnvironmental Planning/ Permits
Environmental Review: EAW or EIS 
Water Appropriations (DNR)Water Appropriations (DNR)
Public Water Supply Wells (MDH) 
Air Permit 
Air Dispersion Modeling 
Air Emission Risk Assessment (AERA) 
W t t P it (NPDES/SDS) St tWastewater Permits (NPDES/SDS): Stormwater 
(construction and industrial), Process Wastewater/ Non-
Process Water/ Sanitary Sewer Extension
Storage Tanks: Aboveground or Underground
Hazardous Waste
Natural Heritage Information RequestNatural Heritage Information Request 
Wetlands – Combined Joint Notification
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Minnesota Pollution Control AgencyMinnesota Pollution Control Agency

U.S. Geological Survey 



“... democracy is the worst form of “... democracy is the worst form of 
government except all those other forms thatgovernment except all those other forms thatgovernment except all those other forms that government except all those other forms that 
have been tried from time to time..”have been tried from time to time..”

-- Winston ChurchillWinston Churchill

...democracy is not neat, orderly, or quiet. It ...democracy is not neat, orderly, or quiet. It y y qy y q
requires a certain relish for confusion.requires a certain relish for confusion. ””

-- Molly IvinsMolly Ivins

There are no magic answers, no miraculous There are no magic answers, no miraculous 
methods to overcome the problems we face justmethods to overcome the problems we face justmethods to overcome the problems we face, just methods to overcome the problems we face, just 
the familiar ones: honest search for the familiar ones: honest search for 
understanding, education, organization, action...understanding, education, organization, action...g, , g ,g, , g ,

-- Noam ChomskyNoam Chomsky



“M th th“M th th“More so than any other “More so than any other 
state, the quality and state, the quality and 
quantity of water in quantity of water in 
Minnesota is central to Minnesota is central to 
our way of life. It helps our way of life. It helps 
define who we are anddefine who we are anddefine who we are and define who we are and 
what we value.”what we value.”
-- Governor Tim PawlentyGovernor Tim Pawlenty



“I might get frustrated“I might get frustratedI might get frustrated I might get frustrated 
once in awhile once in awhile ––
but I’m never bored ”but I’m never bored ”but I’m never bored.”but I’m never bored.”



EndEndEndEnd


