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Figure 3: Conventional Repair
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Figure 5: Watershed-Based Approach
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MINNESOTA DRAINAGE LAW ANALYSIS AND EVALUATION 

 
 

Funding for this project was provided by the Minnesota Environment and Natural Resources Trust Fund  
as recommended by the Legislative-Citizen Commission on Minnesota Resources (LCCMR). 

 

 
TABLES 

 
Scenario C – Table 1 

 
WATER RESOURCE IMPACTS for REPAIR ALTERNATIVES (acres) 

 
 EXEMPT WETLANDS1

 
NON-EXEMPT 
WETLANDS2 

 
 DRAINED or 

FILLED 
PARTLY 

DRAINED3 
 

PARTLY DRAINED3 

CONVENTIONAL 
REPAIR 

 
135.2 12.5 232.5 

LIMITED REPAIR 
 

24.5 0  

WATERSHED-BASED 
APPROACH 

 
148.34 0 23.5 

 
NOTES 
 
1 Wetlands that may be drained without replacement obligation under a Wetland Conservation 
Act statutory exemption. 
 
2 Public waters wetlands or Wetland Conservation Act type 3, 4, 5 wetlands for which 
replacement is required. 
 
3 Partial drainage causing no loss of acreage but loss of wetland resource function.  Impact 
acreage assumed as 50% of partly drained surface area. 
 
4 Impact acres predominantly from private development upland aggregation rather than drainage 
system repair. 
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Scenario C – Table 2 
COST of REPAIR ALTERNATIVES 

 
 DRAINAGE SYSTEM 

REPAIR 
 

URBAN PEAK 
MANAGEMEN

T1 

AVOIDED 
STORM 
WATER 

MANAGE- 
MENT2 

COMPLIANCE & 
CONSERVATION

3 

CONVENTIONAL 
REPAIR 

 
$5.57 Million $2.73 Million -- $8.14 Million 

LIMITED REPAIR 
 

$2.79 Million $2.83 Million -- $0 

WATERSHED-
BASED 

APPROACH 
 

$0.82 Million $2.57 Million ($2.56 Million) $2.81 Million4 

 
NOTES: 
 
1 Facilities that would need to be constructed on or adjacent to upper ECD 8 to provide adequate 
capacity for urban peak flow management for build-out under City of Cosego comprehensive 
land use plan.  A part of this cost would be defrayed by the capacity of the downgradient 
wetland/floodplain to absorb peak flows without ecologic deterioration. 
 
2 Avoided cost of water quality basins that would accompany build-out under City of Cosego 
comprehensive land use plan due to runoff assimilation capacity of downgradient wetland 
resources.  This cost savings would be for water quality benefits beyond those afforded by peak 
management (retention) facilities. 
 
3 For watershed-based approach, includes system reconfiguration (reroutes) to limit wetland 
impact and replacement cost. 
 
4 This cost does not include replacement costs for draining or filling of exempt wetland.  Much 
of this impact will not be exempt but will not be a cost of the drainage system.  It will be borne 
by property owners and MnDOT in voluntary action to aggregate upland for development. 
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V. RECOMMENDATIONS 
 
Based on the legal review, analysis of critical issues, and exploration of demonstration scenarios, the 
study team developed the following legal and policy recommendations.  The study advisory 
committee reviewed and refined multiple drafts of the recommendations, and comments from larger 
group presentations were incorporated as well.   
 
We intend for these recommendations to provide tools for the legislature or local authorities to 
make policy choices in how best to integrate drainage and natural resource management.  
Accordingly, the recommendations are the product of robust discussion, but not complete 
consensus.  The recommendations are the responsibility of the authors, and reflect a judgment that 
they have adequate support among diverse stakeholders to be worthy of consideration.   
 
Several of the recommended actions include “options to consider.”  The authors deem these options to 
be worthy of further consideration by policy makers, but at this time either lack essential stakeholder 
support or require further discussion with affected agencies or parties.   
 
Recommendations #1 – 4 address drainage and watershed management, and Recommendations #5-
9 address drainage and wetlands management. 
 
DRAINAGE AND WATERSHED MANAGEMENT 
 
Minnesota’s drainage laws should be updated to embrace a multipurpose watershed-based approach.  
Consistent with the legislature’s finding in Minnesota Statutes §103A.212 that the state’s water 
resources should be managed from the watershed perspective, the drainage law can integrate more 
with the other purposes of water policy, such as water conservation, water pollution, preservation 
and management of wildlife, soil conservation, public recreation, forest management, and municipal 
planning.  A watershed-based approach to managing drainage systems can reduce conflict between 
public interests in drainage and conservation, and promote more cost effective outcomes.  In a 
developed or developing area, this approach also can provide a framework to reconcile conflict 
among multiple land uses, limit public and private costs to maintain conveyance systems, and 
improve conservation outcomes.   
 
RECOMMENDATION #1:  Give drainage authorities more tools and resources for 
watershed-based planning.  
 
Findings:  Watershed-based management and regulation may require a significant up-front 
investment in engineering and scientific study.  The cost of such study may not be justifiable in 
traditional terms to the landowners in the drainage system, particularly if the outcome is not known.  
If the risk of bearing the cost falls only on the drainage petitioner, and if benefits of the approach 
are not fully captured by benefitted lands, disincentives to use the approach are created.   
 
Recommended actions: 
 

a. Enact incentives for drainage systems to be included in a watershed-based plans through 
coordination of existing comprehensive plan, local water management plan, watershed 
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management plan and Total Maximum Daily  Load implementation plan processes; 
provide for BWSR performance-based grants (including from Legacy Funds) and a 
coordination process to eliminate duplication; include incentives for counties to use 
existing authority to transfer this responsibility to watershed districts where locally 
preferred and feasible. 
  

b. Enact specific statutory authority in Minnesota Statutes chapter 103D for watershed 
districts and chapter 103B for counties to provide drainage authorities watershed and 
subwatershed ad valorem levy and utility charge authorities for the purpose of 
watershed-based drainage system planning where not otherwise funded by water 
planning process of chapter 103B.  Clarify that the Minnesota Statutes §103B.311 county 
water planning process must specifically include drainage systems.   
 

c. Specify in Minnesota Statutes chapter 103E that cost of multipurpose watershed-based 
planning is not to be borne solely by benefitted properties in drainage system. 

 
d. Provide statutory confirmation in Minnesota Statutes §103E.011, subdivision 5, that 

watershed-based planning activities of drainage authority are eligible for external sources 
of grant funding. 

 
e. Require that watershed-based plans for drainage systems assess drainage system impacts 

on water quality, volume and flooding and include prioritized projects to address the 
same while preserving essential drainage capacity. 

 
RECOMMENDATION #2:  Give drainage authorities more tools and resources to 
implement projects with integrated drainage, flood control, conservation and water quality 
benefits.   
 
Findings:  A drainage authority must be able to allocate implementation costs of multipurpose 
watershed-based management fairly.  Watershed districts can use an ad valorem levy or a stormwater 
utility to fund these needs, but where a county is the drainage authority and there is no watershed 
district, funding options may be more constrained.  The absence of an appropriate funding 
mechanism may impose costs in a way that creates a disincentive to act or in a way that creates 
stakeholder opposition to a watershed-based approach.  As a result, a drainage authority seeking to 
implement a watershed-based approach to projects with multiple benefits may be hampered in its 
access to timely and equitable implementation funding. 
 
Recommended actions: 
 

a. Establish ad valorem levy authority for watershed districts (in chapter 103D) and 
counties (in chapter 103B) to help pay for outcomes of watershed-based management 
plans. 
 

b. Establish subwatershed ad valorem levy authority for watershed districts/counties 
(chapters 103D/103B) to pay for subwatershed-wide outcomes of watershed-based 
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management plans; codify subwatershed units as special taxing districts (Minnesota 
Statutes §275.066). 

   
c. Establish stormwater utility charge authority for watershed-based system management by 

counties (chapter 103B) where no watershed district exists to serve as the drainage 
authority. 

 
d. Create process in Minnesota Statutes chapter 103E to move all or part of a drainage 

system repair to a utility-based charge system under drainage authority control.  
 

Options to consider: 
 
e. Provide drainage authorities the option to assess the system costs of drainage work with consideration of 

benefitted-parcel contribution to increasing or decreasing environmental compliance costs. 
 
RECOMMENDATION #3: Better integrate effects on wetlands and water quality into 
drainage authority decisions about drainage system work.  
 
Findings: Under the drainage code, drainage authority decisions require a quantitative weighing of 
benefits and costs to property owners but only general consideration of “public benefits,” a term 
that itself is ill-defined in the law.  Decisions that best reconcile public interests in drainage and in 
wetland/water quality protection are served by better integration of those interests in the 
decisionmaking process.  However, public benefits and costs from wetland and water quality 
impacts are difficult to measure and quantify, and a requirement to do so would be premature.     
 
Recommended actions: 
 

a. Require that engineer’s reports for drainage projects and repairs under Minnesota Statutes 
§§103E.245, 103E.285, 103E.705 and 103E.715 evaluate impacts of proposed work on 
wetlands, flow conditions, and pollutant transport and means of reducing impacts consistent 
with drainage system requirements. 

 
b. Clarify that Minnesota Statutes §103E.015, subdivision 2, directing the drainage authority 
to consider “public utility, benefit or welfare,” applies to drainage system repair. 

 
c. Refine the definition of “public benefit” in Minnesota Statutes §103E.005 to include 
public values of wetlands, downgradient water quality, protection of natural geomorphology, 
downgradient channel stability, and protection of public infrastructure.  Include a definition 
of “public cost” to refer to the loss of public benefit. 
 
d. (Non-legislative) Foster work to further the understanding of drainage system impacts on 
wetlands, flow conditions and pollutant transport, and to further the means quantify and 
value those impacts cost-effectively. 

 
RECOMMENDATION #4:  Provide drainage authorities with more clarity in legal 
authority to address drainage system alignment, grade, cross section, and hydraulic capacity 
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of bridges and culverts for multipurpose design of drainage system establishment, 
improvement, or repair. 
 
Findings:  Watershed-based approaches to drainage system projects, repairs and retrofits tend to 
involve multiple design characteristics and challenges.    Under the drainage law, theextent of 
permissible localized impacts to drainage efficiency from realignment or reconfiguration is uncertain.  
Often records are insufficient to establish “official” alignment, dimensions and grade of drainage 
systems established many years ago.  Without official alignment, dimensions and grade to serve as a 
baseline, evaluating proposed realignment or reconfiguration for actual and legal impacts is 
problematic.  Field investigation to establish official alignment and grade is expensive and can be 
inconclusive.   
 
Recommended actions:   
 

a. Amend consolidation statute (§103E.801) to establish process to “officially designate” 
drainage system after investigation. 
 

b. Amend realignment/impoundment/repair statutes (§§103E.227, 103E.701) to define range 
of permissible impacts on hydraulic efficiency (general or localized) when implementing 
statutes. 
 

c. Provide for mechanisms to allocate costs of technical work for system redesignation and 
realignment proceedings in same manner as indicated in Recommendations #1 and #2, 
above. 
 

d. Clarify that a drainage authority may direct that the engineer’s report include multiple 
purposes in design of a drainage project or repair, so long as these purposes are consistent 
with the applicable watershed-based management plan and approved by the drainage 
authority.  

 
DRAINAGE AND WETLANDS MANAGEMENT 
 
RECOMMENDATION #5:  Extend the authority to establish a locally based wetland 
regulatory framework under a CWPMP to public water wetlands. 
 
Findings:  Technical evaluation and planning can integrate WCA and public water wetlands, but 
WCA LGU has no authority to manage and regulate public waters in accordance with CWPMP 
except through case-by-case DNR waiver of jurisdiction.  Landowner benefits in the form of 
expectations/certainty are undermined by preservation of full DNR regulatory prerogative.  Benefits 
of clear, efficient process are undermined by ambiguous Minnesota Statutes §103E.701 language 
concerning DNR approval of repair.  Drainage authority ability to fairly allocate management costs 
is complicated by uncertainty over the statutory cost to protect public water wetlands affected by 
drainage system (e.g., §103G.225). 
   
Recommended actions: 
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a. Clarify DNR authority under Minnesota Statutes §§103G.2243 and 103G.245 to (i) 
programmatically waive jurisdiction to WCA LGU under CWPMPs and (ii) establish a 
parallel CWPMP framework by agreement with the LGU. 

 
b. Establish an efficient administrative process with record review under Minnesota 

Statutes §103E.701 to involve DNR in determination of repair depth when public waters 
may be affected. 

 
c. Revisit Minnesota Statutes §103G.225 and related statutes for clear legislative articulation 

of when the public shall bear the cost to protect public waters against the impacts of 
lawful drainage work.   
 

Options to consider: 
 

d. Collapse DNR public water wetland regulatory authority into WCA program by removing public 
waters wetlands from the purview of Minnesota Statutes §103G.245 and including them under WCA 
jurisdiction. 

 
RECOMMENDATION #6:  Create replacement alternatives within a CWPMP for a 
landowner causing wetland impact who may not have a high-valued replacement option on 
site. 
 
Findings:  A CWPMP will incorporate incentives to replacement wetlands within particular areas of 
the watershed to enhance overall wetland value.  As a result, certain landowners may be situated 
with access to higher-valued restoration options and others may not.  CWPMP potential is 
diminished if a landowner is forced to a lower-valued replacement option. 
 
Recommended actions: 

 
a. State authority in Minnesota Statutes §103G.2243 for WCA LGU to establish and 

manage own watershed-based wetland replacement bank under CWPMP. 
 
b. Affirm in Minnesota Statutes §103G.2243 that a WCA LGU, notwithstanding land use 

law concerning exactions, may: (i) collect fees in lieu of replacement provided fees are 
used to create or purchase replacement credits meeting CWPMP requirements; and (ii) 
require as condition of replacement plan approval that a property owner dedicate an 
easement allowing public resource restoration work. 

Option to consider: 

c. Authorize WCA LGU to provide in CWPMP for replacement credit for other water resource benefits 
including improvements with respect to flow conditions, habitat, pollutant generation and pollutant 
transport.  

RECOMMENDATION #7:  Coordinate USACE Section 404 jurisdiction with a watershed-
based CWPMP or other implementing framework. 
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Findings:  A conflicting federal regulatory framework can preclude CWPMP outcomes.  The 
USACE’s reserved regulatory prerogative under Section 404 of the Clean Water Act can undermine 
the benefits of a CWPMP by reducing the CWPMP’s ability to deliver more certainty in permitting 
time and outcome.  The alternatives analysis requirement under Section 404 adds to CWPMP cost 
concerns and undermines certainty in permitting time and outcome that are important benefits of a 
watershed-wide approach. 
 
Recommended actions: 

 
a. (Non-legislative) Further BWSR coordination with USACE to align Section 404 

permitting with CWPMPs, including: (i) readier USACE use of programmatic permits, 
(ii) USACE consideration of “sector-specific” programmatic permits for drainage system 
maintenance, and (iii) consistent standards and procedures for fee-in-lieu programs. 

 
Options to consider: 

 
b. Enhance tools and resources for WCA LGU and land use authority to collaborate in developing and 

implementing CWPMP. 
 
c. Direct and facilitate DNR pursuit of delegated Section 404 authority (with BWSR and Department of 

Agriculture cooperation per §103G.127) for CWPMP areas. 
 

d.   Coordinate Minnesota Pollution Control Agency §401review with CWPMP. 
 
RECOMMENDATION #8:  Integrate MnDOT right-of-way, other state-managed lands 
and local road authority activities within a CWPMP framework. 
 
Findings:  State agencies may affect higher-valued wetlands or disrupt protected corridors contrary 
to CWPMP goals.  Local road impacts in higher-valued resource areas will be subject to CWPMP 
disincentives but replacement activity may be outside of plan area and not contribute to desired 
CWPMP outcomes. 
 
Options to consider: 

  
a. Provide that WCA provision naming state agency as LGU for state-managed lands may be qualified 

within a CWPMP area by (i) constraints on replacement wetland location as feasible and (ii) authority 
of LGU to require fee in lieu of replacement outside of CWPMP area. 
 

b. Provide that road replacement under WCA may be qualified within a CWPMP area by (i) constraints 
on replacement wetland location as feasible and (ii) authority of LGU to require fee in lieu of 
replacement outside of CWPMP area. 

 
RECOMMENDATION #9:  Foster reliability of CWPMP outcomes through coordination 
of local land use authority and wetland regulatory authority.   
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Findings:  The local land use authority may regulate wetland impacts under local ordinances and 
inconsistently with the CWPMP framework.  The identity of the WCA LGU may shift after 
CWPMP investment has been completed, and a new LGU may not be committed to the CWPMP 
framework and expectations created.  Property owner collaboration in a CWPMP framework rests 
on the reliability of created expectations.  Early coordination enhances commitment to framework 
over intended duration of CWPMP implementation.  
 
Options to consider: 
 

a. State in Minnesota Statutes §103G.2243 that CWPMP rule preempts inconsistent wetland regulation 
by local land use authority. 
 

b. Affirm authority and enhance capacity for local land use authorities to use area-based rather than site-
based approaches to planning and development regulation. 
 

c. Allow metro area land use authorities to revise comprehensive land use plans under CWPMP 
framework without Metropolitan Council approval, consistent with broader density parameters set by 
Council.  
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APPENDIX A 
 

DRAFT LEGISLATION TO IMPLEMENT RECOMMENDATIONS 
 

RECOMMENDATION #1:  Provide drainage authorities with more tools and resources for 
watershed-based planning.  
 
Findings:  Watershed-based management and regulation may require a significant up-front 
investment in engineering and scientific study.  The cost of such study may not be justifiable in 
traditional terms to the landowners in the drainage system, particularly if the outcome is not known.  
If the risk of bearing the cost falls only on the drainage petitioner, and if benefits of the approach 
are not fully captured by benefitted lands, disincentives to use the approach are created.   
 
Recommended actions: 
 

a. Enact incentives for drainage systems to be included in watershed-based plans 
through coordination of existing comprehensive plan, local water management plan, 
watershed management plan and Total Maximum Daily Load implementation plan 
processes; provide for BWSR performance-based grants (including from Legacy 
Funds) and a coordination process to eliminate duplication; include incentives for 
counties to use existing authority to transfer this responsibility to watershed districts 
where locally preferred and feasible. 
 

103B.101 BOARD OF WATER AND SOIL RESOURCES. 

 
Subdivision 14.  Local water management coordination. 

 
The Board of Water and Soil Resources, by resolution, may adopt policies or orders that allow a 
comprehensive plan, local water management plan, watershed management plan or total 
maximum daily load implementation plan adopted and approved according to this chapter and 
chapters 103C, 103D, and 114D to serve as substitutes for one another. To the extent practical, 
the board shall incorporate a watershed approach and promote the inclusion of public drainage 
systems in such plans. The board shall work with local government stakeholders to foster mutual 
understanding and develop recommendations for local water management and related state water 
management policy and programs. The board may convene informal working groups or work 
teams to develop information, education, and recommendations. 

 
 

103B.3369 LOCAL WATER RESOURCES PROTECTION AND MANAGEMENT 
PROGRAM. 

 
Subdivision 5. Financial assistance. 
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A base grant may be awarded to a county that provides a match utilizing a water implementation tax or 
other local source. A water implementation tax that a county intends to use as a match to the base grant 
must be levied at a rate determined by the board. The minimum amount of the water implementation tax 
shall be a tax rate times the adjusted net tax capacity of the county for the preceding year.  The rate shall 
be the rate, rounded to the nearest .001 of a percent, that, when applied to the adjusted net tax capacity for 
all counties, raises the amount of $1,500,000. The base  
grant will be in an amount equal to $37,500 less the amount raised by the local match.  If the amount 
necessary to implement the local water plan for the county is less than $37,500, the amount of the base 
grant shall be the amount that, when added to the match amount, equals the amount required to implement 
the plan. For counties where the tax rate generates an amount equal to or greater than $18,750, the base 
grant shall be in an amount equal to $18,750. The board may award performance-based grants to local 
units of government that are responsible for implementing elements of applicable portions of watershed 
management plans or local water management plans adopted and approved according to this chapter or 
chapter 103C or 103D. The board may award performance-based grants to local units of government to 
carry out total maximum daily load (TMDL) implementation plans as defined in section 114D.15 if the 
board has reviewed and approved the TMDL implementation plan, as requested by a local unit of  
government, according to the procedures for approving comprehensive plans, watershed management 
plans, or local water management plans in this chapter or chapter 103C or 103D.  The board may award 
performance-based grants to drainage authorities to complete watershed-based plans for public drainage 
systems, and to facilitate the transfer, pursuant to section 103D.335, subd. 15, to a watershed district of 
all joint county or county drainage systems within the watershed district, together with the right 
to repair, maintain, and improve them. 

 
  
b. Enact specific statutory authority in Minnesota Statutes chapter 103D for 
watershed districts and chapter 103B for counties to provide drainage authorities 
watershed and subwatershed ad valorem levy and utility charge authorities for the 
purpose of watershed-based drainage system planning where not otherwise 
funded by water planning process of chapter 103B.  Clarify that the Minnesota 
Statutes §103B.311 county water planning process must specifically include 
drainage systems.   
 

103B.311 COUNTY WATER PLANNING AND MANAGEMENT. 

Subdivision 1.County duties. 

Each county is encouraged to develop and implement a local water management plan. 
Each county that develops and implements a plan has the duty and authority to: 

(1) prepare and adopt a local water management plan that meets the requirements of 
this section through section 103B.315;  

(2) review water and related land resources plans and official controls submitted by 
local units of government to assure consistency with the local water management plan; 
and 

(3) exercise any and all powers necessary to assure implementation of local water 
management plans. 
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Subdivision 4.Water plan requirements. 

(a) A local water management plan must: 

(1) cover the entire area within a county; 

(2) address water problems in the context of watershed units and groundwater 
systems; 

(3) be based upon principles of sound hydrologic management of water, effective 
environmental protection, and efficient management; 

(3a) identify public drainage systems, including existing dams and control structures 
within those systems, and assess their effect on the hydrologic and hydraulic 
characteristics of the watershed units in which they are situated, including impacts on 
water quality, water volumes transported and flooding; 

(4) be consistent with local water management plans prepared by counties and 
watershed management organizations wholly or partially within a single watershed unit or 
groundwater system; and 

(5) the local water management plan must specify the period covered by the local 
water management plan and must extend at least five years but no more than ten years 
from the date the board approves the local water management plan. Local water 
management plans that contain revision dates inconsistent with this section must comply 
with that date, provided it is not more than ten years beyond the date of board approval. A 
two-year extension of the revision date of a local water management plan may be granted 
by the board, provided no projects are ordered or commenced during the period of the 
extension. 

(b) Existing water and related land resources plans, including plans related to 
agricultural land preservation programs developed pursuant to chapter 40A, must be fully 
utilized in preparing the local water management plan. Duplication of the existing plans is 
not required. 

103B.325 CONSISTENCY OF LOCAL PLANS AND CONTROLS WITH THE LOCAL 
WATER MANAGEMENT PLAN. 

Subdivision 1.Requirement. 

Local units of government other than watershed districts and watershed-based 
organizations formed for the joint exercise of powers under section 471.59 shall amend 
existing water and related land resources plans and official controls as necessary to 
conform them to the applicable, approved local water management plan following the 
procedures in this section. 

Subdivision 3.Revision and implementation. 

62



 
MINNESOTA DRAINAGE LAW ANALYSIS AND EVALUATION 

 
 

Funding for this project was provided by the Minnesota Environment and Natural Resources Trust Fund  
as recommended by the Legislative-Citizen Commission on Minnesota Resources (LCCMR). 

 

Local units of government other than watershed districts and watershed-based 
organizations formed for the joint exercise of powers under section 471.59 shall revise 
existing plans and official controls to conform them to the recommendations of the county 
board and shall initiate implementation of the revised plans and controls within 180 days 
after receiving the recommendations of the county board, or 180 days after resolution of 
an appeal, whichever is later. 

103B.335 TAX LEVY AUTHORITY. 

Subdivision 1.Local water planning and management. 

(a) The governing body of any county, municipality, or township may levy a tax in an 
amount required to implement sections 103B.301 to 103B.355. 

(b) The governing body of any county may establish a special taxing district in the 
same manner as set forth in 103B.331, subdivision 4, to pay the cost to prepare a local 
water management plan under 103B.311 and implement watershed-based elements of that 
plan. 

(c) The governing body of any county may establish a water management district or districts 
in any territory within the county not within the boundaries of a watershed district, if provided 
for by the local water management plan, for the purpose of collecting revenues and paying the 
costs of projects implemented under watershed-based elements of a local water management 
plan.  The plan shall describe with particularity the territory or the area to be included in the 
water management district, the amount of the necessary charges, the methods used to determine 
charges, the basis for determining that the charges are just and equitable, and the length of time 
the water management district will remain in force. The water management district may be 
dissolved by the procedure prescribed for the establishment of the water management district.  
Ten days prior to a hearing or decision on projects implemented under this section, the county 
shall provide notice to the city or town within the affected area. The city or town receiving notice 
shall submit to the governing body concerns relating to project implementation. The governing 
body shall consider the concerns of the city or town in its decision on the project. 

 
 

103D.905 FUNDS OF WATERSHED DISTRICT. 

 
Subdivision 9.Project tax levy. 

(a) In addition to other tax levies provided in this section or in any other law, a 
watershed district may levy a tax: 

(1) to pay the costs of projects undertaken by the watershed district which are to be 
funded, in whole or in part, with the proceeds of grants or construction or implementation 
loans under sections 103F.701 to 103F.761;  
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(2) to pay the principal of, or premium or administrative surcharge, if any, and 
interest on, the bonds and notes issued by the watershed district pursuant to section 
103F.725; or  

(3) to repay the construction or implementation loans under sections 103F.701 to 
103F.761.  

Taxes levied with respect to payment of bonds and notes shall comply with section 
475.61. 

(b) A watershed district may levy a tax for payment of costs incurred in preparing a 
watershed management plan under section 103D.401 and implementing projects in that 
plan. 

(c) A watershed district may establish a special taxing district to pay the cost to prepare a 
watershed management plan under 103D.401 and to implement watershed-based elements of that 
plan. The county auditor must be notified of a new special taxing district by July 1 in order 
to be effective for taxes payable in the following year.   

 
c. Specify in Minnesota Statutes chapter 103E that cost of multipurpose 
watershed-based planning is not to be borne solely by benefitted properties in 
drainage system. 

 
103E.011 DRAINAGE AUTHORITY POWERS. 

 
Subdivision 1.Generally. 

The drainage authority may make orders to: 

(1) construct and maintain drainage systems; 

(2) deepen, widen, straighten, or change the channel or bed of a natural waterway that 
is part of the drainage system or is located at the outlet of a drainage system; 

(3) extend a drainage system into or through a municipality for a suitable outlet; and 

(4) construct necessary dikes, dams, and control structures and power appliances, 
pumps, and pumping machinery as provided by law; and  

(5) prepare and adopt watershed-based plans for drainage systems, including an 
assessment of drainage system impacts on water quality, volume, and flooding, as well as 
prioritized projects to address such impacts while preserving essential drainage capacity, 
provided that the cost of preparing such plans shall not be paid solely by  assessments 
based on the benefits of the drainage system. 
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d. Provide statutory confirmation in Minnesota Statutes §103E.011, subdivision 5, 
that such watershed-based planning activities of drainage authority are eligible 
for external sources of grant funding. 

 
103E.011 DRAINAGE AUTHORITY POWERS. 

 
Subdivision 5.Use of external sources of funding. 
 
Notwithstanding other provisions of this chapter, a drainage authority may accept and use 
funds from sources other than, or in addition to, those derived from assessments based on 
the benefits of the drainage system for the purposes of watershed-based planning for the 
drainage system, wetland preservation or restoration, or creation of water quality 
improvements or flood control. The sources of funding authorized under this subdivision 
may also be used outside the benefited area but must be within the watershed of the 
drainage system. 

 
e. Require that watershed-based plans for drainage systems assess drainage 
system impacts on water quality, volume and flooding and include prioritized 
projects to address the same while preserving essential drainage capacity. 

 
(See also recommended action 1.c, above, for statutory revision to effect recommended 
action 1.e.) 

 
103D.401 WATERSHED MANAGEMENT PLAN. 

 
Subdivision 1.Contents. 
 

(a) The managers must adopt a watershed management plan for any or all of the 
purposes for which a watershed district may be established. The watershed management 
plan must give a narrative description of existing water and water-related problems within 
the watershed district, possible solutions to the problems, and the general objectives of the 
watershed district. The plan must identify public drainage systems and assess their effect 
on the hydrologic and hydraulic characteristics of the watershed units in which they are 
situated, including impacts on water quality, water volumes transported and flooding.  The 
watershed management plan must also conform closely with watershed management plan 
guidelines as adopted and amended from time to time by the Board of Water and Soil 
Resources. 

(b) The watershed management plan may include a separate section on proposed 
projects. If the watershed district is within the metropolitan area, the separate section of 
proposed projects or petitions for projects to be undertaken according to the watershed 
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management plan is a comprehensive plan of the watershed district for purposes of review 
by the Metropolitan Council under section 473.165.  

 
RECOMMENDATION #2:  Provide drainage authorities with more tools and resources to 
implement projects with integrated drainage, flood control, conservation and water quality 
benefits.   
 
Findings:  A drainage authority must be able to allocate implementation costs of multipurpose 
watershed-based management fairly.  Watershed districts can use an ad valorem levy or a stormwater 
utility to fund these needs, but where a county is the drainage authority and there is no watershed 
district, funding optionsmay be more constrained.  The absence of an appropriate funding 
mechanism may impose costs in a way that creates a disincentive to act or in a way that creates 
stakeholder opposition to a watershed-based approach.  As a result, a drainage authority seeking to 
implement a watershed-based approach to projects with multiple benefits may be hampered in its 
access to timely and equitable implementation funding. 
 
Recommended actions: 
 

a. Establish ad valorem levy authority for watershed districts (in chapter 103D) and 
counties (in chapter 103B) to help pay for outcomes of watershed-based 
management plans. 
 

b. Establish subwatershed ad valorem levy authority for watershed 
districts/counties (chapters 103D/103B) to pay for subwatershed-wide outcomes 
of watershed-based management plans; codify subwatershed units as special 
taxing districts (Minnesota Statutes §275.066). 
 

c. Establish stormwater utility charge authority for watershed-based system 
management by counties (chapter 103B) where no watershed district exists to 
serve as the drainage authority. 
 

(In addition to the following, see recommended action 1.b, above, for statutory revisions 
to effect recommended actions 2.a, 2.b and 2.c.) 

 
275.066 SPECIAL TAXING DISTRICTS; DEFINITION. 

For the purposes of property taxation and property tax state aids, the term "special 
taxing districts" includes the following entities: 

(1) watershed districts under chapter 103D; 

(2) sanitary districts under sections 115.18 to 115.37;  

(3) regional sanitary sewer districts under sections 115.61 to 115.67;  

(4) regional public library districts under section 134.201;  
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(5) park districts under chapter 398; 

(6) regional railroad authorities under chapter 398A; 

(7) hospital districts under sections 447.31 to 447.38;  

(8) St. Cloud Metropolitan Transit Commission under sections 458A.01 to 458A.15;  

(9) Duluth Transit Authority under sections 458A.21 to 458A.37;  

(10) regional development commissions under sections 462.381 to 462.398;  

(11) housing and redevelopment authorities under sections 469.001 to 469.047;  

(12) port authorities under sections 469.048 to 469.068;  

(13) economic development authorities under sections 469.090 to 469.1081;  

(14) Metropolitan Council under sections 473.123 to 473.549;  

(15) Metropolitan Airports Commission under sections 473.601 to 473.680;  

(16) Metropolitan Mosquito Control Commission under sections 473.701 to 473.716;  

(17) Morrison County Rural Development Financing Authority under Laws 1982, 
chapter 437, section 1; 

(18) Croft Historical Park District under Laws 1984, chapter 502, article 13, section 
6; 

(19) East Lake County Medical Clinic District under Laws 1989, chapter 211, 
sections 1 to 6; 

(20) Floodwood Area Ambulance District under Laws 1993, chapter 375, article 5, 
section 39; 

(21) Middle Mississippi River Watershed Management Organization under sections 
103B.211 and 103B.241;  

(22) emergency medical services special taxing districts under section 144F.01; 

(23) a county levying under the authority of section 103B.241, 103B.245, or 
103B.251;  

(24) Southern St. Louis County Special Taxing District; Chris Jensen Nursing Home 
under Laws 2003, First Special Session chapter 21, article 4, section 12; 

(25) an airport authority created under section 360.0426; and  

(26) any other political subdivision of the state of Minnesota, excluding counties, 
school districts, cities, and towns, that has the power to adopt and certify a property tax 
levy to the county auditor, as determined by the commissioner of revenue; and 
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(27) any special taxing district created to prepare and implement a local water 
management plan or watershed management plan under section 103B.231, 103B.311 or 
103D.401. 

 
d. Create process in Minnesota Statutes chapter 103E to move all or part of a 

drainage system repair to a utility-based charge system under drainage authority 
control.  

 
103E.725 COST OF REPAIR. 

(a) All fees and costs incurred for proceedings relating to the repair of a drainage 
system, including inspections, engineering, viewing, and publications, are costs of the 
repair and must be assessed against the property and entities benefited. 

(b) Notwithstanding any other provision of this chapter, the drainage authority may 
pay for costs of repair by imposition of just and equitable charges and, if a watershed district, 
may certify charges to the counties with territory within the drainage system for collection by the 
counties.  

(c) Charges may be fixed on the basis of: 

(1) drainage benefits conferred; 

(2) use of system conveyance capacity; 

(3) contribution to repair cost or frequency by virtue of sediment contributed; 

(4) contribution to increasing or decreasing environmental compliance costs; or 

(4) any other equitable basis including any combination of clauses (1) to (4).  

(d) When charges have been appropriated to the repair cost, no charge shall be deemed 
unreasonable by virtue of the fact that the repair work to be financed has not been commenced or 
completed, if proceedings for it are taken with reasonable dispatch and the work, when 
completed, may be expected to have a value reasonably commensurate with the charges. 
 
 
RECOMMENDATION #3: Better integrate effects on wetlands and water quality into 
drainage authority decisions about drainage system work.  
 
Findings: Under the drainage code, drainage authority decisions require a quantitative weighing of 
benefits and costs to property owners but only general consideration of “public benefits,” a term 
that itself is ill-defined in the law.  Decisions that best reconcile public interests in drainage and in 
wetland/water quality protection are served by better integration of those interests in the 
decisionmaking process.  However, public benefits and costs from wetland and water quality 
impacts are difficult to measure and quantify, and a requirement to do so would be premature.     
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Recommended actions: 
 

a. Require that engineer’s reports for drainage projects and repairs under Minnesota 
Statutes §§103E.245, 103E.285, 103E.705 and 103E.715 evaluate impacts of proposed 
work on wetlands, flow conditions, and pollutant transport and means of reducing 
impacts consistent with drainage system requirements. 

 
103E.245 PRELIMINARY SURVEY AND PRELIMINARY SURVEY REPORT. 

 
Subdivision 2.Limitation of survey. 
 

The engineer shall restrict the preliminary survey to the drainage area described in the 
petition, except that to secure an outlet the engineer may run levels necessary to determine 
the distance for the proper fall of the water and to evaluate the impact of the proposed 
drainage project on the environmental and land use criteria in section 103E.015, 
subdivision 1. The drainage authority may have other areas surveyed after:  

(1) giving notice by mail of a hearing to survey additional areas, to be held at least 
ten days after the notice is mailed, to the petitioners and persons liable on the petitioners' 
bond; 

(2) holding the hearing; 

(3) obtaining consent of the persons liable on the petitioners' bond; and 

(4) ordering the additional area surveyed by the engineer. 

 
Subdivision 4.Preliminary survey report. 
 
The engineer shall report the proposed drainage project plan or recommend a different 
practical plan. The report must give sufficient information, in detail, to inform the 
drainage authority on issues related to feasibility, and show changes necessary to make the 
proposed plan practicable and feasible including extensions, laterals, and other work. If 
the engineer finds the proposed drainage project in the petition is feasible and complies 
with the environmental and land use criteria in section 103E.015, subdivision 1, the 
engineer shall include in the preliminary survey report a preliminary plan of the drainage 
project showing the proposed ditches, tile, laterals, and other improvements, the outlet of 
the project, the watershed of the drainage project or system, and the property likely to be 
affected and its known owners. The plan must show:  

(1) the elevation of the outlet and the controlling elevations of the property likely to 
be affected referenced to standard sea level datum, if practical; 

(2) the probable size and character of the ditches and laterals necessary to make the 
plan practicable and feasible; 
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(3) the character of the outlet and whether it is sufficient; 

(4) the probable cost of the drains and improvements shown on the plan; 

(5) all other information and data necessary to disclose the practicability, necessity, 
and feasibility of the proposed drainage project; 

(6) consideration of the drainage project under the environmental and land use criteria 
in section 103E.015, subdivision 1, including impacts of proposed work on wetlands, flow 
conditions, and pollutant transport in sufficient detail to evaluate these impacts as far downgradient 
as they are reasonably discernable and to advise the drainage authority of means of reducing the 
impacts consistent with the conveyance needs of the drainage system; and  

(7) other information as ordered by the drainage authority. 

 
103E.285 DETAILED SURVEY REPORT. 

 
Subdivision 10.Other information on practicability and necessity of drainage project. 
 
Other data and information to inform the drainage authority of the practicability and 
necessity of the proposed drainage project must be made available including a 
comprehensive examination and the recommendation by the engineer regarding the 
environmental and land use criteria in section 103E.015, subdivision 1, including impacts 
of proposed work on wetlands, flow conditions, and pollutant transport in sufficient detail to 
evaluate these impacts as far downgradient as they are reasonably discernable and to advise the 
drainage authority of means of reducing the impacts consistent with the conveyance needs of the 
drainage system.  
 

103E.705 REPAIR PROCEDURE. 

 
Subdivision 3.Drainage inspection report. 
 
For each drainage system that the board designates and requires the drainage inspector to 
examine, the drainage inspector shall make a drainage inspection report in writing to the 
board after examining a drainage system, designating portions that need repair or 
maintenance of the permanent strips of perennial vegetation and the location and nature of 
the repair or maintenance. The board shall consider the drainage inspection report at its 
next meeting and may repair all or any part of the drainage system as provided under this 
chapter after due consideration of public benefits and costs pursuant to section 103E.015, 
subdivision 2. The permanent strips of perennial vegetation must be maintained in 
compliance with section 103E.021.  
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103E.715 PROCEDURE FOR REPAIR BY PETITION. 

 
Subdivision 2.Engineer's repair report. 
 
If the drainage authority determines that the drainage system needs repair, the drainage 
authority shall appoint an engineer to examine the drainage system and make a repair 
report. The report must show the necessary repairs, the estimated cost of the repairs, and 
all details, plans, and specifications necessary to prepare and award a contract for the 
repairs.  The report also will include an assessment of public benefits and costs pursuant 
to section 103E.015, subdivision 2, at a level of detail corresponding to the scope of the 
repair and sufficient to advise the drainage authority of means of reducing public costs consistent 
with the conveyance needs of the drainage system.  The drainage authority may give notice and 
order a hearing on the petition before appointing the engineer. 
 
Subdivision 4.Hearing on repair report. 
 

(a) The drainage authority shall make findings and order the repair to be made if it 
finds the repair justified after due consideration of public benefits and costs pursuant to 
section 103E.015, subdivision 2, and: 

(1) it determines from the repair report and the evidence presented that the repairs 
recommended are necessary for the best interests of the affected property owners; or 

(2) the repair petition is signed by the owners of at least 26 percent of the property 
area affected by and assessed for the original construction of the drainage system, and it 
determines that the drainage system is in need of repair so that it no longer serves its 
original purpose and the cost of the repair will not exceed the total benefits determined in 
the original drainage system proceeding. 

(b) The order must direct the auditor and the chair of the board or, for a joint county 
drainage system, the auditors of the affected counties to proceed and prepare and award a 
contract for the repair of the drainage system. The contract must be for the repair 
described in the repair report and as determined necessary by the drainage authority, and 
be prepared in the manner provided in this chapter for the original drainage system 
construction. 

 
b. Clarify that Minnesota Statutes §103E.015, subdivision 2, directing the drainage 
authority to consider “public utility, benefit or welfare,” applies to drainage system 
repair. 

 
103E.015 CONSIDERATIONS BEFORE DRAINAGE WORK IS DONE. 
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Subdivision 2.Determining public utility, benefit, or welfare. 
 
In any proceeding to establish a drainage project, in determining the scope of any repair, 
or in the construction of or other work affecting a public drainage system under any law, 
the drainage authority or other authority having jurisdiction over the proceeding must give 
proper consideration to conservation of soil, water, forests, wild animals, and related 
natural resources, and to other public benefits and costs, together with other material 
matters as provided by law in determining whether the project will be of public utility, 
benefit, or welfare. 

 
c. Refine the definition of “public benefit” in Minnesota Statutes §103E.005 to 
include public values of wetlands, downgradient water quality, protection of natural 
geomorphology, downgradient channel stability, and protection of public 
infrastructure.  Include a definition of “public cost” to refer to the loss of public 
benefit. 
 

103E.005 DEFINITIONS. 

 
Subdivision 24a. Public cost. 
 
“Public cost” refers to a loss of public benefit and includes but is not limited to an act or 
thing that degrades public values of wetlands, water quality, channel stability, natural 
channel geomorphology or public infrastructure.   

 
Subdivision 27.Public welfare or public benefit. 
 

"Public welfare" or "public benefit" includes an act or thing that tends to improve or 
benefit the general public, either as a whole or as to any particular community or part, 
including works contemplated by this chapter that drain or protect roads from overflow, 
protect property from overflow, or reclaim and render property suitable for cultivation that 
is normally wet and needing drainage or subject to overflow; and works that enhance 
public values of wetlands, water quality and channel stability and protect natural 
geomorphology and public infrastructure. 

 
d. (Non-legislative) Foster work to further the understanding of drainage system 
impacts on wetlands, flow conditions and pollutant transport, and to further the 
means quantify and value those impacts cost-effectively. 

 
(No legislative text.) 
 
 

72



 
MINNESOTA DRAINAGE LAW ANALYSIS AND EVALUATION 

 
 

Funding for this project was provided by the Minnesota Environment and Natural Resources Trust Fund  
as recommended by the Legislative-Citizen Commission on Minnesota Resources (LCCMR). 

 

RECOMMENDATION #4:  Provide drainage authorities with more clarity in legal 
authority to address drainage system alignment, grade, cross section, and hydraulic capacity 
of bridges and culverts for multipurpose design of drainage system establishment, 
improvement, or repair. 
 
Findings:  Watershed-based approaches to drainage system projects, repairs and retrofits tend to 
involve multiple design characteristics and challenges.    Under the drainage law, the extent of 
permissible localized impacts to drainage efficiency from realignment or reconfiguration is uncertain.  
Often records are insufficient to establish “official” alignment, dimensions and grade of drainage 
systems established many years ago.  Without official alignment, dimensions and grade to serve as a 
baseline, evaluating proposed realignment or reconfiguration for actual and legal impacts is 
problematic.  Field investigation to establish official alignment and grade is expensive and can be 
inconclusive.   
 
Recommended actions:   
 

a. Amend consolidation statute (§103E.801) to establish process to “officially 
designate” drainage system after investigation. 

 
103E.801 CONSOLIDATION OR DIVISION OF DRAINAGE SYSTEMS. 

Subdivision 1a. Authority to designate alignment and cross-section. 

 

If after diligent inquiry a drainage authority finds that records establishing alignment and 
cross-section of a public drainage system as constructed and thereafter legally modified 
are incomplete, it may by order designate an alignment and cross-section that it finds to be 
most reasonably supported by existing records and evidence.  The drainage authority’s 
designation may provide for hydraulic continuity from points of terminus to the system 
outlet and may make a finding of continuous channel right-of-way adequate for that 
purpose.  This designation will not interrupt prescriptive occupation.   

 
Subdivision 2.Initiation of action. 
 
The consolidation, division or designation may be initiated by the drainage authority on its 
own motion or by any party interested in or affected by the drainage system filing a 
petition. If the system is under the jurisdiction of a drainage authority, the petition must be 
filed with the auditor. If the system is under the jurisdiction of a watershed board, the 
petition must be filed with the secretary of the board. 
 
Subdivision 3.Hearing. 

(a) When a drainage authority or watershed board directs by resolution or a petition is 
filed, the drainage authority in consultation with the auditor or secretary shall set a time 
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and location for a hearing. The auditor or secretary shall give notice by publication to all 
persons interested in the drainage system.  

(b) The drainage authority may consolidate or divide drainage systems, by order, if it 
determines that the division of one system into two or more separate systems, the 
consolidation of two or more systems, the transfer of part of one system to another, or the 
attachment of a previously abandoned part of a system to another system: 

(1) is consistent with the redetermination of the benefited areas of the drainage 
system; 

(2) would provide for the efficient administration of the drainage system; and 

(3) would be fair and equitable. 

(c) An order to consolidate or divide drainage systems does not release property from 
a drainage lien or assessment filed for costs incurred on account of a drainage system 
before the date of the order. 

(d) A final drainage authority order designating the alignment and cross-section of a public 
drainage system constitutes the official system profile.  A finding of system right-of-way in such an 
order is a defense to a trespass claim and will be given due weight in any subsequent court 
proceeding to establish the existence or nature of a property encumbrance. 
 

b. Amend realignment/impoundment/repair statutes (§§103E.227, 103E.701) 
to define range of permissible impacts on hydraulic efficiency (general or 
localized) when implementing statutes. 

 
 

103E.227 IMPOUNDING, REROUTING, AND DIVERTING DRAINAGE SYSTEM 
WATERS. 

 
Subdivision 1.Petition. 

(a) To conserve and make more adequate use of our water resources or to incorporate 
wetland or water quality enhancing elements as authorized by Minnesota Statutes 
§103E.011, subdivision 5, a person, public or municipal corporation, governmental 
subdivision, the state or a department or agency of the state, the commissioner of natural 
resources, and the United States or any of its agencies, may petition to impound, reroute, 
or divert drainage system waters for beneficial use. 

(b) If the drainage system is under the jurisdiction of a county drainage authority, the 
petition must be filed with the auditor of the county. If the drainage system is under the 
jurisdiction of a joint county drainage authority, the petition must be filed with the county 
having the largest area of property in the drainage system, where the primary drainage 
system records are kept, and a copy of the petition must be submitted to the auditor of 
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each of the other counties participating in the joint county drainage authority. If the 
system is under the jurisdiction of a watershed district, the petition must be filed with the 
secretary of the district. The auditor of an affected county or the secretary of a watershed 
district must make a copy of the petition available to the public. 

(c) The petition must contain the location of the installation, concept plans for the 
proposed project, and a map that identifies the areas likely to be affected by the project. 

(d) The petition shall identify the sources of funds to be used to secure the necessary 
land rights and to construct the project and the amount and rationale for any drainage 
system funds requested. 

(e) The petitioner or drainage authority must also acquire a public waters work permit 
or a water use permit from the commissioner of natural resources if required under chapter 
103G. 

Subdivision 3.Procedure to establish project. 

(a) After receiving the petition and bond, if required, the drainage authority must 
appoint an engineer to investigate the effect of the proposed installation and file a report 
of findings. 

(b) After filing of the engineer's report, notice must be given and a public hearing 
held as provided in section 103E.261.  

(c) If at the hearing it appears from the engineer's report and other evidence 
presented that the project will be of a public or private benefit and that it will not 
substantially impair the utility of the drainage system or substantially deprive an 
affected land owner of its benefit without that land owner’s consent, the drainage 
authority shall make an order modifying the drainage system, to include the 
amount, if any, of drainage system funds approved for the project at the discretion 
of the drainage authority, and issue an order authorizing the project.   

103E.701 REPAIRS. 

 
Subdivision 1.Definition. 
 
The term "repair," as used in this section, means to restore all or a part of a drainage 
system as nearly as practicable to the same condition as originally constructed and 
subsequently improved, including resloping of ditches and leveling of waste banks if 
necessary to prevent further deterioration, realignment to original construction if 
necessary to restore the effectiveness of the drainage system, and routine operations that 
may be required to remove obstructions and maintain the efficiency of the drainage 
system. "Repair" also includes: 

(1) incidental straightening of a tile system resulting from the tile-laying technology 
used to replace tiles; 
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(2) replacement of tiles with the next larger size that is readily available, if the 
original size is not readily available; and 

(3) incorporation within a drainage system of a measure to limit the wetland or water 
quality impacts of the repair, provided that any increase in hydraulic efficiency from the 
measure is local and insubstantial. 

 
Subdivision 6.Wetland restoration and water quality protection. 
 
Repair of a drainage system may include the preservation, restoration, or enhancement of 
wetlands; wetland replacement under section 103G.222; the realignment of a drainage 
system to prevent drainage of a wetland; and the incorporation of measures to reduce 
channel erosion and otherwise reduce pollutant transport within the channel and receiving 
waters.  

 
c. Provide for mechanisms to allocate costs of technical work for system 
redesignation and realignment proceedings in same manner as indicated in 
Recommendations #1 and #2, above. 

 
(See Recommended Actions 1 and 2 for statutory language to effect Recommended Action 
4.c.) 

 
d. Clarify that a drainage authority may direct that the engineer’s report 
include multiple purposes in design of a drainage project or repair, so long as 
these purposes are consistent with the applicable watershed-based 
management plan and approved by the drainage authority.  

 
103E.011 DRAINAGE AUTHORITY POWERS. 

 
Subdivision 5.Incorporation of wetland and water quality protection; Use of external 
sources of funding. 
 
A drainage authority may incorporate into public drainage systems measures to reduce the 
wetland and water quality impacts of such systems as identified in the engineer’s report or 
as otherwise specified in an adopted watershed-based plan of a watershed district or 
county.  Notwithstanding other provisions of this chapter, a drainage authority may accept 
and use funds from sources other than, or in addition to, those derived from assessments 
based on the benefits of the drainage system for the purposes of wetland preservation or 
restoration or creation of water quality improvements or flood control. The funding 
authorized under this subdivision may be used outside the benefited area but within the 
watershed of the drainage system. 
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RECOMMENDATION #5: Extend to public waters wetlands the authority to establish a 
locally based wetland framework under a CWPMP. 
 
Findings:  Technical evaluation and planning can integrate WCA and public water wetlands, but 
WCA LGU has no authority to manage and regulate public waters in accordance with CWPMP 
except through case-by-case DNR waiver of jurisdiction.  Landowner benefits in the form of 
expectations/certainty are undermined by preservation of full DNR regulatory prerogative.  Benefits 
of clear, efficient process are undermined by ambiguous Minnesota Statutes §103E.701 language 
concerning DNR approval of repair.  Drainage authority ability to fairly allocate management costs 
is complicated by uncertainty over the statutory cost to protect public water wetlands affected by 
drainage system (e.g., §103G.225). 
 

a. Clarify DNR authority under Minnesota Statutes §§103G.2243 and 103G.245 
to (i) programmatically waive jurisdiction to WCA LGU under CWPMPs and 
(ii) establish a parallel CWPMP framework by agreement with the LGU. 

 
103G.2243 LOCAL COMPREHENSIVE WETLAND PROTECTION AND 
MANAGEMENT PLANS. 

 
Subdivision 2.Plan contents. 

A comprehensive wetland protection and management plan may: 

…. 

(5) incorporate the terms of a general permit issued by the commissioner governing 
work in public waters within the plan area . 

 
 
103G.245 WORK IN PUBLIC WATERS. 

 
Subdivision 3.Permit application. 
 
Application for a public waters work permit must be in writing to the commissioner on 
forms prescribed by the commissioner. The commissioner may issue a state general permit 
to a governmental subdivision or to the general public for classes of activities having 
minimal impact upon public waters under which more than one project may be conducted 
under a single permit.  Activities conducted within the framework of a comprehensive 
wetland protection and management plan approved by the Board pursuant to Minnesota 
Statutes §103G.2243 may constitute a class of activities for the purpose of this 
subdivision. 
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b. Establish an efficient administrative process with record review under 
Minnesota Statutes §103E.701 to involve DNR in determination of repair 
depth when public waters may be affected. 

 
 

103E.701 REPAIRS. 

 
Subdivision 2.Repairs affecting public waters. 
 
Before a repair is ordered, the drainage authority must notify the commissioner if the 
repair may affect public waters. If the commissioner disagrees with the repair depth or 
cross-section, the engineer, a representative appointed by the director, and a soil and water 
conservation district technician must jointly determine the repair depth and cross-section 
using soil borings, field surveys, and other available data or appropriate methods.  This 
determination shall define the limit of the repair unless within 30 days of receipt the 
drainage authority or commissioner initiates a contested case proceeding under sections 14.57 
to 14.66.  In such a proceeding, the administrative law judge shall decide permitted repair depth 
on the basis of a preponderance of the evidence but shall give substantial weight to the 
determination.  The report of the administrative law judge constitutes a final decision in the case, 
as provided in section 14.62, subdivision 4. Costs for determining the repair depth beyond the 
initial meeting of the representatives and for the administrative proceeding must be shared 
equally by the drainage system and the commissioner.  The determined repair depth must 
be recommended to the drainage authority. The drainage authority may accept the joint 
recommendation and proceed with the repair. 

 
c. Revisit Minnesota Statutes §103G.225 and related statutes for clear 
legislative articulation of when the public shall bear the cost to protect public 
waters against the impacts of lawful drainage work.   

 
(Statutory language is not offered here, as this recommendation requires a legislative policy decision 
concerning how the cost to protect public waters from impacts of drainage system work should be 
allocated as between the drainage system and the public.)  
 
 
RECOMMENDATION #6: Create replacement alternatives within a CWPMP for a 
landowner causing wetland impact who may not have a high-valued replacement option on 
site. 
 
Findings:  A CWPMP will incorporate incentives to replacement wetlands within particular areas of 
the watershed to enhance overall wetland value.  As a result, certain landowners may be situated 
with access to higher-valued restoration options and others may not.  CWPMP potential is 
diminished if a landowner is forced to a lower-valued replacement option. 
 
Recommended actions: 
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a. State authority in Minnesota Statutes §103G.2243 for WCA LGU to establish 
and manage own watershed-based wetland replacement bank under CWPMP. 

 
103G.2243 LOCAL COMPREHENSIVE WETLAND PROTECTION AND 
MANAGEMENT PLANS. 

 
Subdivision 2.Plan contents. 
 
A comprehensive wetland protection and management plan may: 

(1) provide for classification of wetlands in the plan area based on: 

(i) an inventory of wetlands in the plan area; 

(ii) an assessment of the wetland functions listed in section 103B.3355, using a 
methodology chosen by the Technical Evaluation Panel from one of the methodologies 
established or approved by the board under that section; and  

(iii) the resulting public values; 

(2) vary application of the sequencing standards in section 103G.222, subdivision 1, 
paragraph (b), for projects based on the classification and criteria set forth in the plan;  

(3) vary the replacement standards of section 103G.222, subdivision 1, paragraphs (f) 
and (g), based on the classification and criteria set forth in the plan, for specific wetland 
impacts provided there is no net loss of public values within the area subject to the plan, 
and so long as:  

(i) in a 50 to 80 percent area, a minimum acreage requirement of one acre of replaced 
wetland for each acre of drained or filled wetland requiring replacement is met within the 
area subject to the plan; and 

(ii) in a less than 50 percent area, a minimum acreage requirement of two acres of 
replaced wetland for each acre of drained or filled wetland requiring replacement is met 
within the area subject to the plan, except that replacement for the amount above a 1:1 
ratio can be accomplished as described in section 103G.2242, subdivision 12; and  

(4) in a greater than 80 percent area, allow replacement credit, based on the 
classification and criteria set forth in the plan, for any project that increases the public 
value of wetlands, including activities on adjacent upland acres; and 

(5) establish a bank for replacement credits generated and to be applied within the 
plan area and administered by the local government unit under terms specified in the plan. 
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b. Affirm in Minnesota Statutes §103G.2243 that a WCA LGU, 
notwithstanding land use law concerning exactions, may: (i) collect fees in 
lieu of replacement provided fees are used to create or purchase replacement 
credits meeting CWPMP requirements; and (ii) require as condition of 
replacement plan approval that a property owner dedicate an easement 
allowing public resource restoration work. 

103G.2243 LOCAL COMPREHENSIVE WETLAND PROTECTION AND 
MANAGEMENT PLANS. 

 
Subdivision 2.Plan contents. 
 
A comprehensive wetland protection and management plan may: 

(1) provide for classification of wetlands in the plan area based on: 

(i) an inventory of wetlands in the plan area; 

(ii) an assessment of the wetland functions listed in section 103B.3355, using a 
methodology chosen by the Technical Evaluation Panel from one of the methodologies 
established or approved by the board under that section; and  

(iii) the resulting public values; 

(2) vary application of the sequencing standards in section 103G.222, subdivision 1, 
paragraph (b), for projects based on the classification and criteria set forth in the plan;  

(3) vary the replacement standards of section 103G.222, subdivision 1, paragraphs (f) 
and (g), based on the classification and criteria set forth in the plan, for specific wetland 
impacts provided there is no net loss of public values within the area subject to the plan, 
and so long as:  

(i) in a 50 to 80 percent area, a minimum acreage requirement of one acre of replaced 
wetland for each acre of drained or filled wetland requiring replacement is met within the 
area subject to the plan; and 

(ii) in a less than 50 percent area, a minimum acreage requirement of two acres of 
replaced wetland for each acre of drained or filled wetland requiring replacement is met 
within the area subject to the plan, except that replacement for the amount above a 1:1 
ratio can be accomplished as described in section 103G.2242, subdivision 12; and  

(4) in a greater than 80 percent area, allow replacement credit, based on the 
classification and criteria set forth in the plan, for any project that increases the public 
value of wetlands, including activities on adjacent upland acres; 
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(5) provide that a fee may be paid to the local government unit in lieu of replacement 
under terms providing for the fee to be used to increase wetland values within the plan 
area and to reasonably reflect the cost of replacing the wetland values being lost; and 

(6) require as a condition of replacement plan approval that a property owner dedicate 
the right to manage hydrologic and vegetative conditions within priority wetland and 
associated upland areas; there must be an essential nexus between the dedication and the 
public purpose sought to be achieved by the dedication and the burden of the dedication 
must bear a rough proportionality to the need created by the proposed activity. 

 

RECOMMENDATION #7: Coordinate USACE Section 404 jurisdiction with a watershed-
based CWPMP or other  implementing framework. 
 
Findings:  A conflicting federal regulatory framework can preclude CWPMP outcomes.  The 
USACE’s reserved regulatory prerogative under Section 404 of the Clean Water Act can undermine 
the benefits of a CWPMP by reducing the CWPMP’s ability to deliver more certainty in permitting 
time and outcome.  The alternatives analysis requirement under Section 404 adds to CWPMP cost 
concerns and undermines certainty in permitting time and outcome that are important benefits of a 
watershed-wide approach. 
 
Recommended actions: 

 
a. (Non-legislative) Further BWSR coordination with USACE to align Section 
404 permitting with CWPMPs, including: (i) readier USACE use of 
programmatic permits, (ii) USACE consideration of “sector-specific” 
programmatic permits for drainage system maintenance, and (iii) consistent 
standards and procedures for fee-in-lieu programs. 

 
(No statutory change.) 
 
RECOMMENDATION #8: Integrate MnDOT right-of-way, other state-managed lands 
and local road authority activities within a CWPMP framework. 
 
Findings:  State agencies may affect higher-valued wetlands or disrupt protected corridors contrary 
to CWPMP goals.  Local road impacts in higher-valued resource areas will be subject to CWPMP 
disincentives but replacement activity may be outside of plan area and not contribute to desired 
CWPMP outcomes. 
 
(No statutory change.) 
 
RECOMMENDATION #9: Foster reliability of CWPMP outcomes through coordination of 
local land use authority and wetland regulatory authority. 
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Findings:  The local land use authority may regulate wetland impacts under local ordinances and 
inconsistently with the CWPMP framework.  The identity of the WCA LGU may shift after 
CWPMP investment has been completed, and a new LGU may not be committed to the CWPMP 
framework and expectations created.  Property owner collaboration in a CWPMP framework rests 
on the reliability of created expectations.  Early coordination enhances commitment to framework 
over intended duration of CWPMP implementation.  
 
(No statutory change.) 
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INTRODUCTION 

 

Green Meadows County Ditch No. 43 (“Ditch 43”) is located within Green Meadows County near the 

City of Greenstown and generally flows from south to northeast eventually draining into the Old 

Corncob River.  The contributing watershed to Ditch 43 contains primarily of agricultural land usage and 

also drains most of the City of Greenstown.  Ditch 43 was originally constructed in 1919 and has 

undergone improvements as recently as 1975.  Additional improvements to Ditch 43 are currently under 

construction and will provide increased conveyance and water quality benefits through the use of grass 

buffers lining the ditch, two stage ditch, and two (2) detention ponds.  These improvements are outlined 

in Figure 1. 

 

This analysis details the anticipated pollutant removals for three contaminants as a result of the 

improvements to Ditch 43.  Namely, the pollutants studied are Total Suspended Solids (“TSS”), Total 

Phosphorus (“TP”), and Total Nitrogen (“TN”). 

 

METHODOLOGY 

 

Based on data obtained from the Nation Urban Runoff Program, existing agricultural pollutant loading 

was determined for TSS, TP, and TN.  From an article titled “Pollution From Urban Storm Water 

Infiltration”, existing urban concentrations for TSS, TP, and TN were determined for urban runoff.  These 

values are empirical and represent only an estimation of typical values given the source of the runoff. 

 

Because the treatment practices are deemed either a storm water pond or vegetative filter, the 

Minnesota Stormwater Manual was referenced to determine the expected percent removal of TSS, TP, 

and TN for these particular treatments.  From these percent removals, an anticipated treated pollutant 

concentration was determined and the annual pollutant removal was calculated accordingly. 

 

Due to the nature of the data collected from the National Urban Runoff Program, the only contributing 

factor to the amount of pollutant generated from the adjoining land use was the number of acres 

treated by the particular BMP; i.e. existing/future flows generated via modeling were unnecessary to 

compute the annual pollutant removal.  Using this data, the annual pollutant removals for the Surge 

Pond, Two Stage Ditch, and Grass Buffers were calculated. 

 

The estimated urban runoff concentrations determined from “Pollution From Urban Storm Water 

Infiltration” was provided in a format which necessitated hydrologic and hydraulic modeling.  As such, 

two (2) 6-month storm events were simulated and an annual volume of water passing through the City 

Pond was obtained and used to compute the annual pollutant removal by the City Pond. 
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The theoretical Total Maximum Daily Limit (“TMDL”) that could be imposed on the system at the 

downstream end of the future ditch was determined utilizing two (2) 6-month storm events and the 

existing/treated pollutant concentrations.  The flows and concentrations were routed throughout the 

treatment system and the resulting pollutant concentrations were established at the downstream end 

of the project.  This result represents the lowest TMDL that could be imposed before additional 

treatment practices would need to be implemented. 

 

ENVIRONMENTAL OUTPUTS 

 

For the described treatment practices, TSS, TP, and TN removals were estimated given the anticipated 

annual rainfall.  These removals were determined for the City Pond, Surge Pond, Two Stage Ditch, and 

Grass Buffer treatments. 

 

City Pond 

 

The City Pond ultimately treats most of the storm water runoff generated by the City of Greenstown.  

Approximately 295 acres of land characterized as urban and producing 12 ac-ft annual rainfall runoff 

drains into this basin.  Based on empirical data, it is estimated that the storm water runoff entering the 

pond possesses a TSS concentration 65 mg/L, TP concentration 0.350 mg/L, and TN concentration 2.0 

mg/L.  Upon treatment of the storm water, it is anticipated that the TSS, TP, and TN concentrations will 

be reduced to 10 mg/L, 0.175 mg/L, and 1.4 mg/L, respectively, as outlined in Table 1.  The subsequent 

annual removal of pollutants by the City Pond is 1775 lbs. TSS, 5.7 lbs. TP, and 19.4 lbs. TN, as described 

in Table 2. 

 

Surge Pond 

 

The Surge Pond treats storm water runoff generated by the portion of the watershed south of the Surge 

Pond.  Included in this runoff are the previously treated flows from the City Pond.  In determination of 

the contaminant removal, the flows treated by the City Pond were not included.  Approximately 1395 

acres of land classified as agriculture and producing 95 ac-ft annual rainfall runoff empties into the Surge 

Pond.  It is estimated that the storm water runoff entering this pond possesses a TSS concentration 8.5 

lbs/ac-yr, TP concentration 0.035 lbs/ac-yr, and TN concentration 14 lbs/ac-yr.  Upon treatment of the 

storm water, it is anticipated that the TSS, TP, and TN concentrations will be reduced to 1.3 lbs/ac-yr, 

0.018 lbs/ac-yr, and 9.8 lbs/ac-yr, respectively, as outlined in Table 1.  The subsequent annual removal 

of pollutants by the Surge Pond is 10,045 lbs. TSS, 23.7 lbs. TP, and 5,860 lbs. TN, as described in Table 2. 

 

Two Stage Ditch 
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The Two Stage Ditch treats storm water runoff generated by the portion of the watershed generally 

within the center of the catchment.  Included in this runoff are the previously treated flows from the 

City Pond and Surge Pond.  As was the case previously, the determination of the contaminant removal 

neglected the flows treated by the City Pond and Surge Pond.  Approximately 260 acres of additional 

land classified as agriculture and producing 60 ac-ft annual rainfall runoff empties into the Surge Pond.  

It is estimated that the storm water runoff entering this portion of the ditch possesses a TSS 

concentration 8.5 lbs/ac-yr, TP concentration 0.035 lbs/ac-yr, and TN concentration 14 lbs/ac-yr.  Upon 

treatment of the storm water, it is anticipated that the TSS, TP, and TN concentrations will be reduced to 

1.3 lbs/ac-yr, 0.018 lbs/ac-yr, and 9.8 lbs/ac-yr, respectively, as outlined in Table 1.  The subsequent 

annual removal of pollutants by the Two Stage Ditch is 1,880 lbs. TSS, 4.5 lbs. TP, and 1,095 lbs. TN, as 

described in Table 2. 

 

Grass Buffers 

 

The Grass Buffers treat storm water runoff generated by the portion of the watershed generally at the 

downstream portion of the catchment.  Included in this runoff are the previously treated flows from the 

City Pond, Surge Pond, and Two Stage Ditch.  The determination of the contaminant removal neglected 

the flows previously treated by other methods.  Approximately 330 acres of additional land classified as 

agriculture and producing 2,250 ac-ft annual rainfall runoff passes through the portion of Ditch 43 

containing Grass Buffers.  Important to note, because the Grass Buffers are only capable of treating 

overland flow, a vast majority of the runoff generated in this area goes untreated.  This is due to much 

of the runoff being captured by field drainage tile and routed to Ditch 43 without treatment.  As such, 

only 300 feet of the portion of land adjacent to Ditch 43 extending out from the ditch was included as 

part of the treated calculation.  It is estimated that the storm water runoff entering this portion of the 

ditch possesses a TSS concentration 8.5 lbs/ac-yr, TP concentration 0.035 lbs/ac-yr, and TN 

concentration 14 lbs/ac-yr.  Upon treatment of the storm water, it is anticipated that the TSS, TP, and TN 

concentrations will be reduced to 1.9 lbs/ac-yr, 0.018 lbs/ac-yr, and 9.1 lbs/ac-yr, respectively, as 

outlined in Table 1.  The subsequent annual removal of pollutants by the Grass Buffers is 345 lbs. TSS, 

0.9 lbs. TP, and 255 lbs. TN, as described in Table 2. 

 

TOTAL MAXIMUM DAILY LIMITS 

 

The system of storm water treatments utilized throughout the drainage ditch results in TSS, TP, and TN 

concentrations of 20 mg/L, 0.154 mg/L, and 1.73 mg/L, respectively, before the confluence with the Old 

Corncob River.  In the event that a TMDL were imposed on this waterway, the treated water emerging 

from the pond and grass buffer treatment system will not exceed the TMDL provided the following: 

• TSS TMDL ≥ 20mg/L 
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• TP TMDL ≥ 0.154 mg/L 

• TN TMDL ≥1.73 mg/L 

If a TMDL was imposed for a particular pollutant below the concentrations listed, additional treatment 

measures would need to be implemented to ensure compliance. 
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CITY OF
GREENSTOWN

CITY POND
(7.5 AC-FT ADDITIONAL STORAGE)

ACRES TREATED: 295 ACRES

SURGE BASIN
(26 AC-FT OF STORAGE)

ACRES TREATED: 1690 ACRES

PROPOSED GRASS BUFFER STRIPS
ACRES TREATED: 6041 ACRES

GREEN MEADOWS COUNTY DITCH NO. 43
WATERSHED ≈ 7000 ACRES

IN-CHANNEL TREATMENT
ACRES TREATED: 2,297 AC
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TABLE 1

GREEN MEADOWS COUNTY DITCH NO. 43

ESTIMATED WATER QUALITY POLLUTANT

 CONCENTRATIONS BEFORE/AFTER TREATMENT

Treatment*

Total Suspended 

Solids Concentration 

Before Treatment

(lbs/ac-yr)

Total Suspended 

Solids Concentration 

After Treatment

(lbs/ac-yr)

Total Phosphorus 

Concentration 

Before Treatment

(lbs/ac-yr)

Total Phosphorus 

Concentration After 

Treatment

(lbs/ac-yr)

Total Nitrogen 

Concentration 

Before Treatment

(lbs/ac-yr)

Total Nitrogen 

Concentration After 

Treatment

(lbs/ac-yr)

City Pond** 65** 10** 0.35** 0.175** 2.0** 1.4**

Surge Pond*** 8.5 1.3 0.035 0.018 14.0 9.8

Two Stage Ditch*** 8.5 1.3 0.035 0.018 14.0 9.8

Grass Buffers*** 8.5 1.9 0.035 0.018 14.0 9.1

*Treatment removal efficiency based on the Minnesota Stormwater Manual.

 Pollutant removal derived from the volume of water produced by two simulated six-month rainfall events.

Concentrations listed in mg/L.

***Existing pollutant concentrations based on data collected as part of the National Urban Runoff Program.

**Existing pollutant concentrations based on research by Mikkelsen et al. published in 1994. 
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TABLE 2

GREEN MEADOWS COUNTY DITCH NO. 43

ESTIMATED WATER QUALITY POLLUTANT REMOVAL PER YEAR

Treatment*
Watershed Area 

(ac.)

Total Flow Treated

(ac-ft)

Estimated Total Suspended 

Solids Removal 

(lb.)

Estimated Total Phosphorus 

Removal 

(lb.)

Estimated Total Nitrogen 

Removal 

(lb.)

City Pond** 295 12 1,775 5.7 19.4

Surge Pond*** 1,395 95 10,045 23.7 5,860

Two Stage Ditch*** 260 60 1,880 4.5 1,095

Grass Buffers*** 330 2,250 345 0.9 255

*Treatment removal efficiency based on the Minnesota Stormwater Manual.

 Pollutant removal derived from the volume of water produced by two simulated six-month rainfall events.

***Existing pollutant concentrations based on data collected as part of the National Urban Runoff Program.

**Existing pollutant concentrations based on research by Mikkelsen et al. published in 1994. 

Pollutant Removal Summary

Project No. 11-13378

May 2011

13378 Results.xlsx

Project No. 11-13378

May 2011

13378 Results.xlsx
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APPENDIX D 
 

ECONOMIC ANALYSIS 
 

 
June 29, 2011 
To: Louis Smith, Smith Partners 
From: Steven J. Taff 
 
 
Assessing the total economic value of drainage improvement projects 
 
My task was to think through a relatively transparent and practical procedure to assign total 
economic values to the agronomic and environment services affected by a given drainage 
improvement project—Scenarios A and B in the LCCMR project. To an economist, “total 
economic value” is the sum of monetized changes in all service flows. This is in contrast to 
“market value,” which captures only that money value of actual transactions. Total economic 
value is one way economists attempt to capture the cost of “externalities,” those effects of an 
action that aren’t considered by economic actors (acting under a strict financial calculus) in their 
decisions. 
 
To properly estimate total economic value, we require valuations for both market and the extra-
market impacts of an action. The former is usually simpler, because there exists both a history of 
market prices and an apparatus for deciding upon “proper” market prices for many activities. In 
the case of drainage improvements, the Engineering Report and the Viewers’ Report (available 
only for Scenario B) both assign economic values to the market effects of the proposed 
improvement, using techniques accepted in both professional and judicial circles. 
 
To estimate the value of non-marketed effects, such as changes in water quality or in wildlife 
habitat, economists have developed a range of tools that can elicit peoples’ implicit valuations 
about these changes. This presupposes, however, that we have at hand a complete set of 
measures of the physical changes in the environment: how much more water pollution, how 
much less habitat. These physical measures are not commonly obtained in engineering or 
viewers’ reports. Consequently, for the present effort, we asked the engineers to estimate these 
numbers.  
 
A drainage project, by its nature, is expected to change both the timing and volume of water 
flows through the system by changing the retention capacity of various lands through the system. 
 
In Scenario A, the water quality improvement measures include a large retention basin, part of 
which will be restored to wetland, and a two-stage ditch structure in the upper reaches of the 
watershed. In Scenario B, the improvement measures consist of increasing the size of the 
receiving ditch and, simultaneously, retarding the rate of flow by installing intervening surge 
ponds. In addition, Scenario B calls for increasing the size of buffer areas along the ditch. 
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In both scenarios, the retention basin/ponds can be thought of as a change in land use—modeled 
here as a change from cropland to wetland or grassland. The two-stage ditch, by its design, also 
results in land use changes by reducing cropland and increasing buffer strips and the bench of the 
ditch itself. The retention basin/ponds, in retarding the flow of water, are expected to have 
certain pollution reduction effects, notably in the removal of Nitrogen, Phosphorus, and 
suspended solids from the system. The buffer areas in Scenario B, by intercepting overland 
flows, will also reduce these pollutants to some extent. All land use changes will have carbon 
sequestration impacts. 
 
In the attached models, I work through all these calculations for Scenarios A and B 
independently, making use of the engineering reports (for both) and the viewers’ report for the 
latter, as well as project advisory team members’ suggestions. The result is a complete set of 
measured physical changes in each system: water flow, pollutant levels, land use changes, and 
crop production (which is covered in acquisition costs).  
 
In each scenario, I calculate the magnitude distribution of total costs and benefits of the proposed 
drainage system improvements without and with “water quality improvements,” which term I 
use as shorthand for all changes in environmental services. 
 
To assign dollar values to each of the services, I make use of existing literature on the economics 
of environmental services and of on-going research in these areas. None of my work creates 
“new numbers;” rather, it arrays dispersed information in a framework that can be used to assess 
drainage improvement projects from a perspective wider than is traditional. 
 
I calculate the change in total economic value (for the agronomic and environmental services 
measured here) of adding water quality improvement measures to a drainage project already 
proposed. This way, we can compare the costs of these additional measures to their benefits. Not 
all environmental services are measured here, so the total benefits I estimate are not complete: 
they could be lower but would likely be higher than that I report, if we were to obtain physical 
measures of additional environmental services (in a subsequent effort).  
 
Differences between the two arrays are thus the costs and benefits of the water quality 
improvements themselves. 
 
 
Assumptions: 
 
Many of the elements in the spreadsheet are self-evident, and specific items are commented. 
Here are a few that are common to both scenarios: 
 
Project Life: 25 years (consistent with that implicit in Viewers’ Report for Scenario B and 
applied also to Scenario A) 
 
Discount/Interest rate: 5% (consistent with that assumed in the Viewers’ Report for Scenario B 
and applied also to Scenario A). Used in annualizing one-time capital costs. As is customary in 
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these reports, all values are in current (2010) dollars. Because inflation is assumed to affect all 
activities equally over time, it does not have to be explicitly modeled. 
 
Drainage improvements: Project engineers say that drainage improvements without water quality 
improvements stuff would be "more expensive". I assume 10% more than the amount shown in 
the Engineering Report for both scenarios. These costs are allocated to the benefitted owners in 
the system. I treat all local governments as system owners, because benefits are assigned to them 
in the Viewers’ Report. 
 
Drainage repairs: This expenditure is what is needed to keep the system going at its original 
(pre-improvement) design level. These costs are paid by all owners in the system.  
 
Upper watershed storage basins (Scenario B only): I assume that none of the proposed drainage 
or water quality improvements affect the pollution dispersion capacity of the city’s wastewater 
treatment plant. 
 
 
Viewers’ Report 
 
While I show a summary of the Viewers’ Report for Scenario B (both for the Improvements and 
for the associated Redetermination) for reference, the current version of the model does not make 
use of most of these numbers. Scenario A does not have a viewers’ report. Only the overall 
benefits estimated with and without the water quality improvements enter into our final 
calculations. Ron Ringquist, advisory group member, estimates a 5-10% increase in benefits for 
the WITH situation, because the water quality improvements increase drainage efficiency at 
upper end of the system. I assume this increase is 10% for both scenarios. 
 
 
Environmental services 
 
Houston and I&S provide estimates of changes in Phosphorus, suspended solids, Nitrogen, and 
land cover for the addition of the water quality improvements to their respective drainage plans. I 
converted their estimates to standard international weights, because the economic values for unit 
changes of these environmental services are generally in such units. I credit all estimated 
changes to the water quality improvement portion of the projects.  
 
The Houston report estimates changes in peak flow for Scenario A, but we lack a ready total 
economic value estimate for changes in this parameter. Instead, for Scenario A, I estimate the 
economic value of the reduction in flood damages, based on a very approximate value of flood 
damages associated with a 100-year event in that watershed. I assume that the wetland 
restoration portion of the retention basin will qualify as “wetlands” and that the entire basin will 
provide carbon sequestration benefits because of land use change. Wetland habitat values are 
already captured in the wetland value. 
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The I&S report estimates changes in peak flow and peak elevation for Scenario B, we do not 
have to put a dollar value on them because the project is designed to have identical flow and 
elevation values with and without the water quality improvements. I assume that both surge 
ponds will qualify as “wetlands” and that both the ponds and the buffer areas will provide carbon 
sequestration benefits because of land use change. The buffer areas will also provide habitat 
benefits. Wetland habitat values are already captured in the wetland value. 
 
 
Unit value of environmental services 
 
I make use of existing unit values, localized to southern or western Minnesota where possible. 
Although these numbers are known to be widely variable, but I report only point estimates here. 
The spreadsheet permits subsequent users to enter different values, if known/asserted. 
 
Phosphorus: In forthcoming work by Pennington and Dalzell (pers. comm.), Phosphorus 
reductions are estimated to be “worth” $274/kg. This number is probably the most uncertain of 
all of those used in the present report, but it is similar to that used in Kovacs et al. 
 
Suspended sediments: Hanson and Ribaudo suggests $6-7/ton of avoided sediment in water 
bodies in this area. 
 
Carbon sequestration: I use $62/Mg, the 33% level for the distribution of avoided carbon release 
through land use change from Tol. 
 
Nitrogen: In forthcoming work by Pennington and Dalzell (pers. Comm.), Nitrogen reductions 
from changing crop land to grass land are estimated to be $2/kg. This is similar, on average, to 
that used in Kovacs et al. 
 
Wetlands: I use Brander et al. fresh water marsh median value, adjusted to 2010 dollars. 
 
Habitat: I use the average cost (in 2010 dollars) of Minnesota DNR Scientific and Natural Area 
purchase costs, from Kovacs et al. 
 
 
Value of environmental series from water quality improvements 
 
Each of the changes in physical flows estimated by the engineers are multiplied by the unit 
values discussed above to give estimated annual economic value of the changes in the flow of 
environmental services created by the water quality improvement additions to the drainage 
project. In Scenario A, Phosphorus and flood damage reduction are the largest environmental 
service values. In Scenario B, Nitrogen and Phosphorus values are dominant.  
 
 
Distribution of costs 
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This section of the model summarizes and annualizes the initial cost arrays, breaking them down 
into two classes of payers: system owners (which class includes local governments) and the 
broader public. In Scenario B nearly all the costs are to be paid by system owners, while in 
Scenario A the State is a major financial participant. These costs—and measured drainage and 
environmental benefits—could have been broken down into a finer mesh of recipients (such as 
lake owners, hunters, taxpayers, etc.), but such detail was beyond the scope of this project. 
 
 
Annual change from water quality improvement 
 
Here I simply group all calculated annual costs and benefits from adding the water quality 
improvements to the drainage project. For Scenario B, the system owners pay $13,750 (including 
the cost reduction in the drainage project itself) and non-local public entities pay $2,700. 
Everyone, including system owners, gains $12,404 in increased environmental services. For 
Scenario A, the values are $1,925 less for system owners, $42,975 for non-local entities, and 
$53,915 for environmental services. 
 
 
Recommendations 
 
To add information to the drainage authority’s decision context, the State might consider 
requiring a few additional elements to the engineering report. These could be made consistent 
and routine by standardizing some of the numbers and procedures to be used.  
 
I further suggest that all engineering reports, in addition to the current practice of estimating 
changed peak levels and flows at the outlet, be required also to calculate changes in pollutants 
(Nitrogen, Phosphorus, and suspended solids) and a change matrix in land use (X acres from 
crop to grass, Y acres from grass to ponds, etc.). The specific calculation protocols could be 
developed through a statewide body such as the Drainage Work Group, which is already in 
operation. The result would be similar to the attached spreadsheet table Environmental Services, 
described above.  
 
At the same time, the State should develop, through the Drainage Work Group, a “standard 
environmental service unit value” schedule similar to that used in the attached spreadsheet, 
adjusted for regional conditions.  
 
The Engineer’s specific project estimated environmental services changes could then be 
combined with the official State unit values for the locality to come up with a total economic 
value for environmental services provided by the proposed project. This number would then be 
available to the drainage authority and to the State in the consideration of drainage system 
improvement proposals.
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Scenario A
watershed size 38,400                    

all prices in 2010 dollars
project life 25
discount rate 0.05

Engineer's report
improvement 

owners
non‐government 
system owners city county township

total system 
owners lakeshore owners lake users state public total TOTAL

drainage repairs ‐                             ‐                             ‐                            

road crossing improvements 190,000                    190,000                    ‐                             190,000                   

drainage improvements 1,265,000              1,265,000                ‐                             1,265,000               

retention area easements ‐                             ‐                             ‐                            

wetland restoration extra cost ‐                             ‐                             ‐                            

upland restoration extra cost ‐                             ‐                             ‐                            

two‐stage ditch sections ‐                             ‐                             ‐                            

TOTAL 1,265,000              ‐                             ‐                             190,000                    ‐                             1,455,000                ‐                             ‐                             ‐                              ‐                             1,455,000               

annual payment 63,250                     ‐                             ‐                             9,500                         ‐                             72,750                      ‐                             ‐                             ‐                              ‐                             72,750                     

improvement 
owners

non‐government 
system owners city county township

total system 
owners lakeshore owners lake users state public total TOTAL

drainage repairs ‐                             ‐                             ‐                            

road crossing improvements 171,000                    171,000                    ‐                             171,000                   

drainage improvements 1,150,000              1,150,000                ‐                             1,150,000               

retention area easements 78,000                     78,000                      702,000                      702,000                    780,000                   

wetland restoration extra cost 9,000                       9,000                         81,000                        81,000                      90,000                     

upland restoration extra cost 4,500                       4,500                         40,500                        40,500                      45,000                     

two‐stage ditch sections 4,000                       4,000                         36,000                        36,000                      40,000                     

TOTAL 1,245,500              ‐                             ‐                             171,000                    ‐                             1,416,500                ‐                             ‐                             859,500                      859,500                    2,276,000               

annual payment 62,275                     ‐                             ‐                             8,550                         ‐                             70,825                      ‐                             ‐                             42,975                        42,975                      113,800                   

Environmental services
drainage without 
conservation 
measures

drainage with 
conservation 
measures

change from 
without to with 
(calculated)

Phosphorus 
(kg/yr)

230.5                         155.9                         75                             

suspended solids 
(t/yr)

81.2                           31.5                           50                             

Carbon 
sequestration 

(Mg/yr)
‐                             77                              77                             

Nitrogen (kg/yr) 1,026.8                     735.9                         291                           

wetlands (acres)  ‐                             75.0                           75                             

habitat (acres) ‐                             225.0                         225                           

non‐environment externality peak flow (cfs) 483.0                         433.0                         50.0                          

drainage with conservation measures

drainage without conservation measures

TMDL

non TMDL

quantity of environmental service (at outlet)
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Unit value of 
environmental services

pennington crop 
to prairie

Phosphorus $/kg 274                           

mean SS $/a/y 5.42 mean P $/a/y 71.7

suspended solids 
$/ton

7                               

mean SS t/a/y 0.828 mean P kg/a/y 0.262

Carbon 
sequestration 

$/Mg
62                             

SS $/t 6.5                             P $/kg 273.7                        

Nitrogen $/kg 2                               

wetlands 
$/acre/yr

61                             

mean C $/a/y 15.8 mean N $/a/y

habitat $/acre/yr 20                             

mean C Mg/a/y 0.256 mean N kg/a/y

non‐environment externality peak flow $/cfs

C $/t 61.7                           N $/kg #DIV/0!

Value of environmental 
services from 

conservation measures

change from 
without to with 
conservation 
measures

Phosphorus 20,400                     

suspended solids 326                           

Carbon 
sequestration

4,740                        

Nitrogen 570                           

wetlands 4,573                        

habitat 4,556                        
single‐event flood 
damage 187,500                   

non‐environment externality flood damamge 18,750                     
percent reduction 
in peak flow 0.1

TOTAL 53,915                     

TMDL

non TMDL

TMDL

non TMDL
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Annual expenditures owners public TOTAL owners public TOTAL owners public TOTAL

drainage repairs ‐                           ‐                             ‐                             ‐                             ‐                             ‐                             ‐                             ‐                             ‐                             

road crossing improvements 9,500                       ‐                             9,500                         8,550                         ‐                             8,550                         (950)                          ‐                             (950)                           

drainage improvements 63,250                     ‐                             63,250                      57,500                      ‐                             57,500                      (5,750)                       ‐                             (5,750)                        

retention area easements ‐                           ‐                             ‐                             3,900                         35,100                      39,000                      3,900                         35,100                      39,000                       

wetland restoration extra cost ‐                           ‐                             ‐                             450                            4,050                         4,500                         450                            4,050                         4,500                         

upland restoration extra cost ‐                           ‐                             ‐                             225                            2,025                         2,250                         225                            2,025                         2,250                         

two‐stage ditch sections ‐                           ‐                             ‐                             200                            1,800                         2,000                         200                            1,800                         2,000                         

TOTAL EXPENDITURES 72,750                     ‐                             72,750                      70,825                      42,975                      113,800                    (1,925)                       42,975                      41,050                       

annual change from conservation 
measures

drainage improvement costs to system 

owners
                    (6,700)

cost of water quality improvements to 
system owners

4,775                      

cost of water quality improvements to 
non‐local public entities

42,975                    

environmental services 53,915                    

drainage without conservation measures drainage with conservation measures changed without to with conservation measures
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Scenario B

all prices in 2010 dollars
project life 25
discount rate 0.05

Engineer's report
drainage 

improvement 
owners

non‐government 
system owners city county township

total system 
owners lakeshore owners lake users state public total TOTAL

drainage repairs 575,000                    575,000                    ‐                             575,000                   

road crossing improvements 190,000                    190,000                    ‐                             190,000                   

drainage improvements 231,000                  231,000                    ‐                             231,000                   

upper watershed storage basins ‐                             ‐                             ‐                            

two‐stage ditch sections ‐                             ‐                             ‐                            

in‐channel sediment storage ‐                             ‐                             ‐                            

native grass buffers‐‐open ditch ‐                             ‐                             ‐                            

TOTAL 231,000                  575,000                    ‐                             190,000                    ‐                             996,000                    ‐                             ‐                             ‐                              ‐                             996,000                   

annual payment 11,550                     28,750                      ‐                             9,500                         ‐                             49,800                      ‐                             ‐                             ‐                              ‐                             49,800                     

drainage 
improvement 

owners all system owners city county township
total system 

owners lakeshore owners lake users state public total TOTAL
drainage repairs 575,000                    575,000                    ‐                             575,000                   

road crossing improvements 190,000                    190,000                    ‐                             190,000                   

drainage improvements 210,000                  210,000                    ‐                             210,000                   

upper watershed storage basins 25,000                     125,000                    100,000                    250,000                    ‐                             250,000                   

two‐stage ditch sections 4,000                       36,000                      40,000                      ‐                             40,000                     

in‐channel sediment storage 3,000                       3,000                         27,000                        27,000                      30,000                     

native grass buffers‐‐open ditch 3,000                       3,000                         27,000                        27,000                      30,000                     

TOTAL 245,000                  575,000                    125,000                    326,000                    ‐                             1,271,000                ‐                             ‐                             54,000                        54,000                      1,325,000               

annual payment 12,250                     28,750                      6,250                         16,300                      ‐                             63,550                      ‐                             ‐                             2,700                          2,700                         66,250                     

Viewers report

Improvement "market impact" improvement rate "benefit value" acres/feet
"potential 
benefits" "gross benefits"

system average 
efficiency rate

"net benefits to 
landowners"

township                           904 
city

county                           419 
state                        1,638 

road benefits                        2,961 

city
a 2,480.0                   0.6 1,488.00                   100                            248,000                    148,800                    0.17                           25,198                      0.17                           

b 2,100.0                   0.85 1,785.00                   167                            350,700                    298,095                    0.17                           50,481                     

c 815.0                       0.9 733.50                      1,087                         885,905                    797,315                    0.17                           135,020                   

d 375.0                       0.9 337.50                      361                            135,375                    121,838                    0.17                           20,632                     

e (tile) 1.5                           0.9 1.35                           3,450                         5,175                         4,658                         0.17                           789                           

land benefits 232,121                   

total benefits from drainage improvements 235,082                   

total benefits from drainage improvements with conservation measures 258,590                   

drainage with water quality improvements

drainage without water quality improvements
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Redetermination "market impact" improvement rate "benefit value" acres/feet
"potential 
benefits" "gross benefits"

system average 
efficiency rate

"net benefits to 
landowners"

township                      20,113 
city

county                      54,660 
state                      66,504 

road benefits                    141,277 

city                 1,285,000                     858,000  0.79                           678,544                   

a 2,480.0                   0.6 1,488.00                   215                            533,200                    319,920                    0.79                           253,007                    0.79                           

b 2,100.0                   0.85 1,785.00                   511                            1,073,100                912,135                    0.79                           721,356                   

c 815.0                       0.9 733.50                      3,366                         2,743,290                2,468,961                0.79                           1,952,562               

d 375.0                       0.9 337.50                      881                            330,375                    297,338                    0.79                           235,147                   

e (tile) 1.5                           0.9 1.35                           118,900                    178,350                    160,515                    0.79                           126,942                   

land benefits 3,967,558               

total benefits FROM REPAIRS 4,108,835               

Environmental services
drainage without 
conservation 
measures

drainage with 
conservation 
measures

change from 
without to with 
(calculated)

change from 
without to with  

(I&S)

Phosphorus 
(kg/yr)

16                              16                             

suspended solids 
(t/yr)

7                                7                               

Carbon 
sequestration 

(Mg/yr)
9                               

Nitrogen (kg/yr) 3,279                         3,279                        

wetlands (acres)  7.0                             7.0                            

habitat (acres) 29.9                           29.9                          

peak flow (cfs) 747.0                         747.0                         ‐                            

peak elevation 
(feet)

986.3                         986.3                         ‐                            

non‐environment externality

TMDL

non TMDL

quantity of environmental service (at outlet)
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Unit value of 
environmental services

pennington crop 
to prairie

Phosphorus $/kg 274                           

mean SS $/a/y 5.42 mean P $/a/y 71.7

suspended solids 
$/ton

7                               

mean SS t/a/y 0.828 mean P kg/a/y 0.262

Carbon 
sequestration 

$/Mg
62                             

SS $/t 6.5                             P $/kg 273.7                        

Nitrogen $/kg 2                               

wetlands 
$/acre/yr

61                             

mean C $/a/y 15.8 mean N $/a/y

habitat $/acre/yr 20                             

mean C Mg/a/y 0.256 mean N kg/a/y

peak flow $/cfs/yr

C $/t 61.7                           N $/kg #DIV/0!

peak elevation 
$/ft/yr

Value of environmental 
services from water 
quality improvements

change from 
without to with 
conservation 
measures

Phosphorus 4,320                        

suspended solids 46                             

Carbon 
sequestration

582                           

Nitrogen 6,427                        

wetlands 424                           

habitat 605                           

peak flow ‐                            

peak elevation ‐                            

TOTAL 12,404                     

non‐environment externality

TMDL

non TMDL

non‐environment externality

TMDL

non TMDL
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Annual expenditures owners public TOTAL owners public TOTAL owners public TOTAL

drainage repairs 28,750                     ‐                             28,750                      28,750                      ‐                             28,750                      ‐                             ‐                             ‐                             

road crossing improvements 9,500                       ‐                             9,500                         9,500                         ‐                             9,500                         ‐                             ‐                             ‐                             

drainage improvements 11,550                     ‐                             11,550                      10,500                      ‐                             10,500                      (1,050)                       ‐                             (1,050)                        

upper watershed storage basins ‐                           ‐                             ‐                             12,500                      ‐                             12,500                      12,500                      ‐                             12,500                       

two‐stage ditch sections ‐                           ‐                             ‐                             2,000                         ‐                             2,000                         2,000                         ‐                             2,000                         

in‐channel sediment storage ‐                           ‐                             ‐                             150                            1,350                         1,500                         150                            1,350                         1,500                         

native grass buffers‐‐open ditch ‐                           ‐                             ‐                             150                            1,350                         1,500                         150                            1,350                         1,500                         

TOTAL EXPENDITURES 49,800                     ‐                             49,800                      63,550                      2,700                         66,250                      13,750                      2,700                         16,450                       

annual change from water quality 
improvement

drainage improvement costs to system 

owners
                    (1,050)

drainage improvement benefits to 
system owners

1,175                      

net cost of water quality 
improvements to system owners

14,800                    

cost of water quality improvements to 
non‐local public entities

2,700                      

environmental services 12,404                    

drainage without conservation measures drainage with conservation measures changed without to with conservation measures
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Funding for this project was provided by the Minnesota Environment and Natural Resources Trust Fund  
as recommended by the Legislative-Citizen Commission on Minnesota Resources (LCCMR). 

 

 
APPENDIX E 

 
STUDY ADVISORY COMMITTEE 

 
 
 

Name     Affiliation 
 
Ray Bohn    Minnesota Association of Watershed Districts 
Gary Botzek    Minnesota Conservation Federation 
Mark Dittrich    Minnesota Department of Agriculture 
Les Everett    University of Minnesota Water Resources Center 
Warren Formo    Minnesota Agriculture Water Resources Coalition 
Annalee Garletz   Minnesota Association of Counties 
Ron Harnack    Red River Watershed Management Board 
Al Kean    Minnesota Board of Water and Soil Resources 
Rick Moore    MSU-Mankato Water Resources Center 
Lance Ness    Minnesota Fish & Wildlife Legislative Alliance 
Ron Ringquist    Minnesota Viewers Association 
Doug Thomas    Comfort Lake Forest Lake Watershed District 
Henry Van Offelen   Minnesota Center for Environmental Advocacy 
 
 
 
 
 
Meeting  Date  Agenda 
 
1   12-14-09 Problem Statement; Critical Issues Identification 
 
2   7-21-10 Legal Review; Critical Issues Analysis 
 
3   9-9-10  Scenario A Development 
 
4   10-14-10 Scenario B, Scenario C Development 
 
5   11-30-10 Scenario B Development; Scenario C Policy Issues 
 
6   2-18-11 Scenario C, Analysis 
 
7   3-31-11 Scenario B, Preliminary Economic Analysis 
 
8   5-6-11  Scenario B, Economic Analysis; Scenario A 
 
9   5-26-11 Draft Recommendations 
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