REQUEST FOR PROPOSALS
Consulting Services for the 2D Pilot Model Build
____________________________________________________________________________

PART 1: BACKGROUND AND PROJECT OVERVIEW
General
The Minnehaha Creek Watershed District (MCWD or District) is seeking a qualified consultant
team to develop a scalable process for building a two-dimensional model. The project objectives
are to establish an automated workflow for processing model inputs, understand the benefits
and drawbacks of the two tested software suites, and inform which software is best suited for
the watershed-wide build.
The District’s current modeling tools don’t provide the required granularity and features to
answer pressing climate change questions. Decision makers in the watershed need to better
understand how water is making its way through the system and where the problems are
occurring. Furthermore, tools are needed to evaluate climate adaptation strategies and
individual project impact. The District is pursuing a 2D pilot model build to mitigate risk
associated with large-scale modeling tools and inform how to effectively scale.
The District has identified and selected InfoWorks ICM and ICPR4 as the most suitable
modeling software to meet the District’s needs. Both software will be used to build models in two
different geographies in the watershed. Major project tasks include developing an evaluation
approach, developing an automated geospatial workflow for processing model input files,
building current condition models, and running a subset of scenarios to evaluate functionality
and output. All developed work products through the pilot build will be subsequently used to
inform future model software selection and guide the implementation of the watershed-wide 2D
model build.

Organization Background
The Minnehaha Creek Watershed District is a local unit of government responsible for
managing and protecting water resources within the 178 square miles that drain into Lake
Minnetonka, the Minneapolis Chain of Lakes, Minnehaha Creek and ultimately the Mississippi
River. The watershed boundary includes all or part of 27 cities and two townships
(municipalities). The District is focused on implementing high impact capital projects that
improve water quality, manage water quantity, and support ecological integrity. The first element
of project implementation is understanding the water resource issues, drivers, and strategies.
The District utilizes data collection, studies, and modeling tools to support management
decisions, ensuring actions are grounded in sound science.

Project Background
In 2003, the District built a watershed-wide XP-SWMM hydrologic and hydraulic (H&H) model
that was considered state of the art at the time. It was designed to characterize the total volume
and pollutant runoff from the landscape and understand the impact of runoff on receiving water
bodies. Over the years, the District has used the XP-SWMM H&H model to estimate watershed
pollutant loading, conduct creek flood forecasting, support floodplain management, and aid
permitting assessments.
Between 2014 and 2019, the Minnehaha Creek Watershed experienced the wettest seven
years on record. In response, policymakers, partner agencies, and District staff have been
asking questions that demonstrate the limits of MCWD’s XP-SWMM model. District staff,
academics, and consultants identified that the model is not granular enough to characterize how
water moves through the system. This makes it challenging to understand and predict the
impacts of climate change on a localized scale and evaluate adaptation strategies or specific
projects. This limitation stems from the model being one-dimensional, low resolution, and nearly
impossible to keep updated, which are common limitations for a model of its time.
Over the past 20 years, major advancements in computing power now make operating a
detailed large-scaled 2D model possible. MCWD can take advantage of these technological
advances to build a model that not only quantifies volume but represents how water moves
across our landscape via runoff, storm pipes, wetlands, best management practices, and
surficial groundwater. However, maintaining a model of such complexity hinges on the idea that
a repeatable automated workflow can be developed to process and integrate the stormsewer
datasets of the 29 municipalities within the District.
MCWD staff worked with internal workgroups, consultants, and external partners to identify the
H&H modeling software that are best suited to meet the District’s goals (see exhibit 3 and 4).
District staff ultimately decided that the two H&H modeling software that meet the most criteria
are InfoWorks ICM and ICPR4.

Project Description
The pilot model build has three objectives:
1. Develop automated workflows for transforming geospatial datasets into model input
formats that enable the District to scale the process watershed wide.
2. Understand benefits and drawbacks associated with the development and usability
of the two selected software.
3. Identify which of the two selected modeling software is best suited to scale
watershed-wide.
InfoWorks ICM and ICPR4 will be evaluated throughout the pilot model build. Each software will
be used to build working models in two distinct geographies. One area is fully developed with
complex stormwater infrastructure and the other is dominated by rural and agricultural landuse
(see exhibit 1). These geographies were selected to ensure that the automated geospatial
workflows developed during the project are representative of landscape features encountered
throughout the watershed.
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The pilot model build is comprised of five key elements to achieve the project’s objectives.
These project elements include:
o
o
o
o
o

Development of an Evaluation Framework
Development of a Geospatial Data Workflow
Model Build
Scenario Analysis
Model Reporting

Development of Evaluation Framework
A framework will be developed to track the strengths and weaknesses of each modeling
software. The framework will help staff understand which software is best suited to meet District
needs and characterize potential pain points and risk factors associated with building each
model at a watershed-wide scale.

Development of Geospatial Data Workflow
Develop a geospatial data workflow that can be scaled for the watershed-wide H&H model
build. The District contains all or part of 29 municipalities and two counties that maintain
separate stormwater infrastructure databases with unique schemas. Developing an approach
that utilizes automated processes to convert stormwater infrastructure geodatabases into H&H
model formats will be critically important for the success of the watershed-wide 2D H&H model
build. Other geospatial datasets such as land use, soils, and topography will also benefit from
process development, but should be easier to scale since they are well documented, less
complex, and use a consistent format.

Model Build
InfoWorks ICM and ICPR4 will each be used to build working models in the two pilot
geographies. The build portion of the project will test the effectiveness of the automated data
processing approaches. It will also be an opportunity to use surface water and groundwater data
collected by the District and the City for calibration and validation to identify which model best
represents each pilot modeling area.

Scenario Analysis
A subset of scenarios has been selected to represent a range of future uses. Understanding the
ease and functionality of changing model inputs and conducting the model runs is more
important for the pilot process than the output itself. Staff want to understand how well each
model can run standard event-based flood scenarios, conduct continuous time-series forecasts,
incorporate land-use changes, and update stormwater infrastructure.

Model Reporting
A final report will summarize the outcomes of the geospatial data processing approaches, model
build, and scenario analysis. The report will articulate the strengths and weaknesses of each
software, utilizing the evaluation framework established in Task 1. The report should also
forecast the pain points and risk associated with scaling each modeling software. District staff
will utilize the final report to inform the watershed-wide model software selection and guide
effective implementation.
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Project Areas
The project areas in this request for proposals (RFP) process include 655 acres within the City
of Edina (City) and 787 acres within the Turbid-Lundsten corridor, which is shown in Exhibit 1.

Project Team
Kailey Cermak (Primary Contact)
Hydrologist, MCWD
kcermak@minnehahacreek.org
952-641-4501

Brian Beck (Secondary Contact)
Research & Monitoring Program Manager, MCWD
bbeck@minnehahacreek.org
952-471-8306
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PART 2: SCOPE OF SERVICES
The consultant will work closely with the District to complete tasks 1-7 within a projected budget
of $242,100. The expected completion date for the scope of services is December 31, 2022.
The scope of services for this work may include, but will not be limited to, the tasks described as
follows:

Task 1: Develop Model Evaluation Approach
Task 1a. Draft evaluation framework
The CONSULTANT will develop a draft evaluation framework to track the strengths and
weaknesses of each modeling software. The evaluation framework should include qualitative
and quantitative metrics that characterize each software throughout the project. The framework
should be structured around the following three project elements:
o
o
o

Data Discovery and Data Processing
Model Build
Scenario Analysis

Task 1b. Draft approach memorandum
The CONSULTANT will draft a technical memorandum that explains how metrics included in the
evaluation framework support the District’s modeling needs, provides an overview of the
evaluation framework, and outlines how the framework will be applied throughout the project.

Task 1c. Finalize framework and approach
The CONSULTANT will work with District staff to incorporate edits and feedback before
providing a final evaluation framework and approach to be utilized by the CONSULTANT for the
remainder of the project. Changes made to the framework or approach must be approved by
District staff.
Task 1 Deliverables:
-

Evaluation framework
Technical memorandum explaining evaluation approach and use of evaluation
framework

Task 2: Data Discovery and Data Processing
Task 2a. Define data input needs for each 2D model, review existing data, and identify data gaps
The CONSULTANT will characterize what spatial data are needed to build H&H models in two
separate modeling engines. The CONSULTANT will document the file format and data
specifications for light detecting and ranging (LiDAR) elevation data, stormwater infrastructure,
land use, soils, geology, and any other datasets required for each model.
The CONSULTANT will review existing data from the District and City within each of the two
model areas to compare against the model requirements (Exhibit 2). The CONSULTANT will
also identify data gaps and recommend additional data collection needed to support model
development.
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Task 2b. Develop stormsewer infrastructure conversion scripts
The CONSULTANT will develop an automated process that converts the City of Edina’s
stormsewer infrastructure data from its current schema into a format that each H&H model
(ICPR4 and InfoWorks ICM) can natively read. The data conversion process developed by the
CONSULTANT can utilize any tools within the H&H modeling software or utilize open-source
coding languages such as R or Python.
The CONSULTANT will document the scripting methods, process, software, programming
language, and other pertinent information needed to recreate the automated geospatial data
processing for InfoWorks ICM and ICPR4.

Task 2c. Develop processing scripts for soil, land use, LiDAR, and other data required for ICPR4
and InfoWorks ICM
The CONSULTANT will develop an automated workflow for processing all other data required
for InfoWorks ICM and ICPR4. Required data typically includes soils, land use, LiDAR, stream
channel cross sections, and bridge cross sections. The CONSULTANT will process these data
into a modeling format based on ICPR4 and InfoWorks ICM model requirements outlined in
Task 2a.

Task 2d. Develop documentation on data structure and processing for model inputs
The CONSULTANT will create technical memorandums that document 1) available data, model
data requirements, and data gaps and 2) automated data processing methods and description
of any required manual entry. The technical memorandum should also include workflow
diagrams that show data processing steps for each software.
Task 2 Deliverables:
-

-

Technical memorandum describing the data needs of InfoWorks ICM and ICPR4
- List of data gaps based on modeling input needs and data supplied by the
District and City
Technical memorandum describing automated scripting process for City stormwater
infrastructure network conversion to model format
Workflow diagrams representing data processing steps
All required scripts developed by the CONSULTANT for creating model input files
Model input files created by automated data processing methods
Completed evaluation of Task 2 components based on the evaluation framework from
Task 1

Task 3: Build Existing Condition Models in Pilot Areas
Task 3a. Develop H&H model based on model input files created in tasks 2b and 2c
The CONSULTANT will create an InfoWorks ICM and an ICPR4 H&H model within each of the
two modeling areas (Exhibit 1). The CONSULTANT will use the input files created in Task 2 to
build the models based on model documentation and industry best practices.

Task 3b. Identify automated geospatial scripting process issues and solutions
The CONSULTANT will conduct preliminary assessments of the models built in Task 3a to
characterize any issues or errors with the input files created with the automated data processing
scripts.
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The CONSULTANT will document issues encountered in preliminary model runs for InfoWorks
ICM and ICPR4. The CONSULTANT will identify the source of each issue and how the scripting
process will be updated to successfully create model input files. The consultant will also identify
potential issues with applying the scripting processes to other municipalities during the
watershed-wide model build.

Task 3c. Calibrate H&H models using data sources provided by the District and City
The District and City have continuous data for Minnehaha Creek and will be installing
groundwater wells within the modeling area (Exhibit 2). These data will be provided to the
CONSULTANT. The CONSULTANT will document what parameters they use for calibration of
the InfoWorks ICM and ICPR4 model to describe the accuracy of the models through a
validation model run process.
Task 3 Deliverables:
-

-

A working ICPR4 model for areas outlined in Exhibit 2
A working InfoWorks ICM model for areas outlined in Exhibit 2
Technical memorandum including the following:
- calibration approach and results
- issues encountered during model builds
- anticipated issues when building in other municipalities and possible solutions
Completed evaluation of Task 3 components based on the evaluation framework from
Task 1

Task 4: Model Scenario Analysis
The CONSULTANT will conduct four model scenarios in both InfoWorks ICM and ICPR4. The
goal of the scenario runs is to characterize the level of effort required for changing model inputs
and to evaluate each software’s outputs. Evaluation will be based on the framework established
in Task 1. The required scenarios are listed below.
o
o
o
o

Continuous model run for 2014 flood of record year within the City of Edina model area
Model runs for 10-, 25-, 100-, and 500-year 24hr design events using NOAA Atlas 14
storm depths within the City of Edina model area
Create pre-development and future development model scenarios within the TurbidLundsten corridor area
Run continuous or event-based scenario in the City of Edina area assuming commercial
redeveloped under MCWD’s current volume and rate control rules to evaluate the impact
of infiltration practices on runoff, groundwater, and water quality

Task 4 Deliverables:
-

Technical memorandum summarizing scenario outputs
Completed evaluation of Task 4 components based on the evaluation framework from
Task 1

Task 5: Model Reporting
The CONSULTANT will prepare a draft watershed modeling report for the District and City to
review. The goal of the report is to summarize the process and capabilities of each software
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build to inform which model best meets the District’s and municipal partner needs. The report
should include:
o
o
o
o
o
o
o
o

o
o

Introduction and background
A description of the existing geospatial data format prior to any data processing
Detailed overview of how geospatial data were processed and formatted
Limitations and issues that arose during the model development process
Recommendations for geospatial data processing for future model builds in other areas
within Minnehaha Creek Watershed District
Assessment of the accuracy of each model based on calibration and validation results
Interpretation of modeling scenario output
Assessment of expansion to trans-municipal scale, including model integration across
municipal boundaries, and reconciling differing levels of data, data formats and
structures
Review outputs that may be desired by municipalities and the ability to provide such
outputs
Comparison of ICPR4 and InfoWorks ICM ability to meet the needs of the District based
on the evaluation framework established in Task 1

Task 5 Deliverables:
-

Final Draft of watershed modeling report

Task 6: Project Coordination
Task 6a: Project Meetings
The CONSULTANT will host up to seven (7) remote or in-person meetings with the District and
City. These will include a project kick-off meeting to clarify roles and expectations, and meetings
following the completion of each major milestone (Task 1-5). The CONSULTANT will be
expected to develop meeting minutes and summaries for the progress report meetings.
The CONSULTANT will have routine monthly check-ins with the project manager to report
progress and timelines.

Task 6b: Coordination with the City of Edina
The work described in this proposal will require email coordination with staff representatives and
engineers of the City of Edina. The CONSULTANT will include the Project Manager on all
correspondence. Specifically, but not exclusively, there will be specific engagement in the
following areas:
o
o
o
o

Identifying and characterizing the City's data and data characteristics
Examining the goals and requirements to integrate a trans-municipal model across
municipal boundaries, and across differing data systems and structures
Assessing how to accommodate differing modeling product preferences among
municipalities
Formulating protocols to update the model with city and other changing data

In addition, the City will be afforded review of work product and draft deliverables (see exhibit 5).
Task 6 Deliverables:
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-

Up to seven (7) in-person or remote meetings
Minutes and summaries for progress update meetings

Task 7: Model Training
District staff will make a recommendation to the Board of Managers on which modeling software
should be utilized for the watershed-wide build. Following approval, the CONSULTANT will host
an in-person or remote multi-day model training event to instruct District staff how to build the
2D H&H model selected by the Board. The Turbid-Lundsten corridor model area will be used for
the training event since the CONSULTANT will already have a strong understanding of the
model inputs and the geography is less complex. The training will include:
o
o
o
o
o

2D H&H model fundamental concept overview
Overview of how to process original geospatial datasets into model input files
Building model using processed model inputs
Model calibration
Model scenario run
- One event-based model run and one continuous model run
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PART 3: INSTRUCTION TO PROPOSERS
Submittal Requirements
Responses to the RFP should be submitted to Kailey Cermak via email
(kcermak@minnehahacreek.org) no later than 4:00 pm on Thursday, November 4, 2021.
Please visit the RFP webpage for project updates, located on the District’s website:
https://www.minnehahacreek.org/
No page limit is required, however respondents will be evaluated on clarity and conciseness.
Each proposal should include the following items:
-

-

-

-

-

Cover Letter – Please provide a primary point of contact through the transmission of a
cover letter.
Project understanding – Describe your understanding of the scope of work, the approach
to be taken, and your vision for the project. Identify any additional information the District
will need to supply or obtain to enhance your understanding of the project and
successfully complete the work, and/or any issues you might anticipate in performing the
work.
Approach and methodology – Provide a detailed description of your approach to the
scope of work, including how you will coordinate with District and City. Include a
description of all anticipated tasks and deliverables, and any supplemental tasks not
described in the RFP. The description should specifically address how to approach
developing an automated process for converting City stormwater infrastructure data into
a format that can be seamlessly incorporated into each 2D model. Identify the greatest
open questions and risk points based on the proposer’s project understanding; are there
functional deviations from the outlined scope of work that would better accomplish the
District’s objectives? The proposal should include a spreadsheet showing tasks, project
team members, and associated hours. The proposal should also include a schedule of
milestones identified in this RFP and by the proposer, and a cost proposal. Include major
assumptions impacting cost and time allocation with associated rates.
Qualifications and experience – Provide an overview of the firm(s) and project team
member’s qualifications. Include descriptions of projects undertaken by the firm(s) and
team members similar in nature to the one being proposed. Speak to the team’s ability to
deliver the project on time and on budget.
References – Provide three recent references for your proposed firm or team, including
names, addresses, and phone numbers, along with a description of the project and your
role.
District Resources – Include a list of resources, expectations, or requirements which the
consultant expects from the District in order to complete the project as proposed.
Subcontracting – If the consultant intends to use any subcontracting, identify and
describe the subcontractor, describe the intended scope and role of the subcontractor,
identify the team members proposed from the firm, and provide the qualifications and
experience information requested above for those team members.

Request for Proposal Timeline
A review committee led by the project manager, MCWD Hydrologist Kailey Cermak, along with
other select District staff and City of Edina staff will evaluate proposals and select which to
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advance to interviews. Following the interviews, the review committee will recommend a
consultant to the MCWD Board of Managers.
The anticipated timeline for the proposal review process, which is subject to change, is as
follows:
-

-

RFP issue date: Friday October 8, 2021
Submit RFP questions: Monday October 18, 2021 at 4:00 pm
Answers posted: Wednesday October 20, 2021 at 4:00 pm (posted to RFP webpage)
Deadline for receipt of proposals: Thursday November 4, 2021
Expected dates for consultant interviews: November 16 to November 19, 2021
- In-person or Microsoft Teams based on proposer preference
- Interview format: 20 minute presentation by proposer, followed by 40 minute
question/answer session
Anticipated date for consultant selection: December 2, 2021 (District Board of
Managers meeting)

Proposer’s Budget for the Project
The requested services under this RFP will be funded through District levied funds. Services will
be compensated on an hourly basis with a specified not-to-exceed for the entire project. The
Contract Maximum, to be set after determination of the scope of work, is the cap for contractual
services including both professional fees and expenses.

Addenda/Clarifications
Any changes to this RFP will be made by the District through a written addendum. No verbal
modification will be binding.

Contract Award
Issuance of this RFP and receipt of proposals do not commit the MCWD to the awarding of a
contract. The MCWD reserves the right to postpone opening for its own convenience, to accept
or reject any or all proposals received in response to this RFP, to negotiate with other than the
selected consultant should negotiations with the selected consultant be terminated, to negotiate
with more than one consultant simultaneously, or to cancel all or part of this RFP.

Joint Offers
Where two or more proposers desire to submit a single proposal in response to this RFP, they
should do so on a prime-subconsultant basis rather than as a joint venture. The MCWD intends
to contract with a single firm and not with multiple firms doing business as a joint venture.

Proposal Evaluation Procedure
Methodology
-

Project Understanding: Does the proposal make it clear that the consultant fully
understands the scope, goals, and technical requirements of the project?
Completeness and Specificity: How fully does the proposal explain what the consultant
will do to develop the required deliverables?
Identification of Needs: Does the proposal carefully consider what resources will be
required to complete the tasks, including staff time, additional technical information, etc.?
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-

Innovation: Does the approach incorporate modern or cutting-edge techniques and
analysis consistent with a technically sound product, where appropriate and requested in
the RFP?

Experience
-

Company Experience: What other projects has the consultant performed that have
developed, used and demonstrated the expertise and capacity required for the proposed
work (evaluated via the proposer’s submittal materials)?
Staff Experience: What qualifications and work experience do the proposed staff
members or sub-consultants bring to the project?
Area Knowledge: Does the company or any of the project team have specific knowledge
about the project area that would aid in the study?

Cost
-

Fee structure: The proposal must clearly outline the fees and costs to complete all
aspects of this project. Include hourly rates for each project team member along with
hours for each task and subtask. The final fee structure and contract price are subject to
negotiation.

Contractual Agreement
Enclosed with this RFP is the form of contract that Consultant and MCWD will execute. The
MCWD may agree to non-substantive document revisions, but Consultant’s proposal should be
based on the contract form. The proposal should identify any terms of the form of contract that
are unacceptable. The MCWD will negotiate a term where it can preserve the substantive intent
of the term, but reserves the right to reject a proposal conditioned on a material alteration of the
contract form. The proposal also should indicate any data or methods of proposer that would be
used in performing the work, and that proposer considers to be instruments of service that
should be excepted from the intellectual property terms of the contract form. Payments will be
based on hourly rates on certification of completion of identified tasks. The payment schedule
can be negotiated and finalized through the contract after selection of a Consultant by MCWD.

Contact
Any questions and RSVPs to the informational meeting should be directed to Kailey Cermak at
952-641-4501 or kcermak@minnehahacreek.org.
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PART 4: DISCLOSURES
Non-Binding
The District reserves the right to accept or reject any or all responses, in part or in whole, and to
waive any minor informalities, as deemed in the District’s best interests. In determining the most
advantageous proposal, the District reserves the right to consider matters such as, but not
limited to, consistency with the District’s watershed management plan goals and the City’s
comprehensive land use plan, and the quality and completeness of the consultant’s completed
projects similar to the proposed project.
This RFP does not obligate the respondent to enter into a contract with the District, nor does it
obligate the District to enter into a relationship with any entity that responds, or limit the District’s
right to enter into a contract with any entity that does not respond, to this RFP. The District also
reserves the right, in its sole discretion, to cancel this RFP at any time for any reason.
Each respondent is solely responsible for all costs that it incurs to respond to this RFP and, if
selected, to engage in the process including, but not limited to, costs associated with preparing
a response or participating in any interviews, presentations or negotiations related to this RFP.

Right to Modify, Suspend, and Waive
The District reserves the right to:
-

Modify and/or suspend any or all elements of this RFP;
Request additional information or clarification from any or all respondents;
Allow one or more respondents to correct errors or omissions or otherwise alter or
supplement a proposal;
Waive any unintentional defects as to form or content of the RFP or any response
submitted.

Any substantial change in a requirement of the RFP will be disseminated in writing to all parties
that have given written notice to the District of an interest in preparing a response.

Disclosure and Disclaimer
This RFP is for informational purposes only. Any action taken by the District in response to
proposals made pursuant to this RFP, or in making any selection or failing or refusing to make
any selection, is without liability or obligation on the part of the District or any of its officers,
employees or advisors. This RFP is being provided by the District without any warranty or
representation, expressed or implied, as to its content, accuracy or completeness. Any reliance
on the information contained in this RFP, or on any communications with District officials,
employees or advisors, is at the consultant’s own risk. Prospective consultants must rely
exclusively on their own investigations, interpretations and analysis in connection with this
matter. This RFP is made subject to correction of errors, omissions, or withdrawal without
notice.
The District will handle proposals and related submittals in accordance with the Minnesota Data
Practices Act, Minnesota Statutes §13.591, subdivision 3(b).
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Exhibits
o
o
o
o
o
o

Exhibit 1: Model Areas
Exhibit 2: Data Availability
Exhibit 3: MCWD Hydrologic and Hydraulic Modeling Needs Assessment
Exhibit 4: 1D-2D model comparison
Exhibit 5: Memorandum of Understanding with the City of Edina
Exhibit 6: Contract Template
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Exhibit 1: Model Areas
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Exhibit 2: Data Availability
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City of Edina Stormwater Stormwater Infrastructure Geodatabase
LiDAR elevation tiles and metadata for both pilot model areas
2016 Metropolitan Council Generalized Land Use
NRCS soils hydrologic group within model areas
Groundwater monitoring data
Minnehaha Creek continuous water level and flow data (Exhibit 1)
Turbid Lundsten Corridor outlet elevation and flow data (Exhibit 1)
Turbid-Lundsten Corridor 2040 future landuse coverage from the City of Victoria
Continuous pond elevation for Weber Pond and Lynn/Kipling inundation area
Minnehaha Creek Watershed District minor subwatershed delineations
Hennepin County and Carver County Minnesota Geologic Atlas surficial geology
Lake bathymetry
Historic weather data in one hour increments at four locations (Saint Bonifacius, Hopkins, Edina, and
MSP Airport)

Exhibit 3: MCWD Hydrologic and Hydraulic Modeling Needs Assessment
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Title:

Minnehaha Creek Watershed District Hydrologic and Hydraulic Modeling Needs
Assessment

Prepared by:

Name: Brian Beck
Date: May 12, 2021
Phone: 651-471-8306
bbeck@minnehahacreek.org

Background
In 2003, the Minnehaha Creek Watershed District (MCWD or District) built a watershed wide XP-SWMM hydrologic and
hydraulic (H&H) model that was considered state of the art at the time (EOR, 2003). The XP-SWMM model has been
used by the District in areas such as permitting assessments, project support, watershed nutrient loading estimates,
flood forecasting, floodplain management in conjunction with the DNR and FEMA, and historic flood event scenario
analysis.
In recent years, a series of new questions have been asked by policy makers, partner agency staff, and District staff that
have pushed, or surpassed, the limits of MCWD’s XP-SWMM model. However, it wasn’t immediately apparent why
MCWD’s modeling tools could not answer the questions that were being posed, which lead to an in depth assessment of
MCWD’s modeling needs.
MCWD Modeling Needs Assessment
A critical first step in any modeling process is characterizing the scenarios an organization needs to assess before
selecting and building a new H&H watershed model. Therefore, MCWD staff developed an internal process to
characterize the needs of the organization. This process revealed that the modeling tool must quantitatively answer
questions that inform policy, rules/regulation, project maintenance, climate scenarios, and projects. We identified
several programs at MCWD that would benefit from quantitative scenario analysis using a model with higher resolution
topography and storwmater infrastructure.
MCWD staff took time to evaluate and consolidate the variety of scenarios that each workgroup suggested. The
consolidated scenarios included:
•
•
•
•
•
•
•

Understand the frequency, magnitude, type (surface water, grid, or groundwater), and duration of current
and future flood events
Characterize the cost, property type, and number of individuals at risk for future flood events
Characterize pre-development hydrologic conditions in major subwatersheds
Quantify the impact of current and proposed MCWD regulation under current and future scenarios
Identify if projects are needed to bridge the gap between volume reduction achieved by regulation and predevelopment volume reduction goals
Build capacity to accurately run short-term flood scenarios to inform emergency management and
communicate to the public
Characterize the impact of individual projects on downstream water bodies with respect to water quality
and volume

On the surface, many of these questions seemingly could be answered using the District’s existing XP-SWMM model.
However, there are two primary issues that make answering these questions difficult or impractical, which include:
•
•

The granularity of model inputs is too course to answer many of these questions.
o For example, stormsewer infrastructure was generalized during the 2003 model build due to data
availability or model complexity/runtime limitations.
One-dimensional (1D) models are not well suited to characterize complex urban flooding. In addition,
subwatershed delineation requirements limit the resolution of a large scale watershed model.

Understanding the issues was the first step in this process, however, it was unclear why these issues were endemic of
watershed district models. Therefore, further assessment was conducted to determine the underlying issues related to
how models are currently built for watershed districts.
Watershed Scale Modeling Problem Assessment
The next step is assessing what factors were limiting watershed districts from building models at a scale that supports
regional and localized scenario analysis. Upon reflection, the root issue appears to be that watershed districts are a
regional entities that cover vast geographic areas and must rely on other government agencies spatial data to develop
models at the watershed scale. The underlying root issue related to watersheds helped reveal three primary drivers
limiting watershed model development, which include data availability, model development approach, and reliance on
1D models.
Data Availability
One of the greatest strengths of watershed districts is that their boundaries are based on how water flows instead of
municipal or county boundaries. However this means that watersheds encompass many municipal and regional entities
who manage their own stormsewer networks. For example, MCWD contains 28 cities and two counties that maintain
unique stormsewer infrastructure datasets. Combining these unique stormsewer infrastructure datasets into a unified
watershed model has historically been labor-intensive, prohibitively expensive, and nearly impossible to maintain at a
watershed scale.
Model Development Approach
Municipalities, regional agencies, and watershed districts typically hire a consultant to “build” a hydrology and
hydraulics model as a standalone deliverable or to support a separate planning effort. The resulting deliverable requires
an immense amount of one-off manual data processing that is impossible to maintain at a high resolution. This type of
model development makes model maintenance impossible, which limits the spatial resolution of the watershed model
and leaves the model fixed in time.
Reliance on 1D Models
Historically, most watersheds and municipalities have relied solely on 1D watershed models, which complicates model
development and maintenance due to the incorporation of minor subwatershed delineation. The inclusion of minor
subwatershed delineation was a necessary workaround when watershed models were developed in the 1970s and
1980s since computers lacked the processing power to route runoff based on topography. Subwatershed delineation
provides models a predefined rainfall/runoff routing architecture to eliminate the computational workload actively
routing water based on landscape elevations. Therefore, the incorporation of minor subwatersheds to support
hydrologic precipitation routing made watershed modeling computationally feasible over the past 40 years. In addition,
the lack of municipal stormwater infrastructure databases, high resolution LiDAR, and high resolution landuse data
further reinforced the need to generalize spatial data into minor subwatersheds.
Technological Advancements
Over the past decade there have been several technical advancements that have dramatically improved data collection,
data storage, computational processing power, and watershed modeling software. Many of these improvements have
happened slowly over time, which have been imperceptible to most water resource managers, engineers, and scientists.
Therefore, the confluence of technological advancements and 2D modeling software has yet to reach water resource
professionals since outdated assumptions continue to drive watershed model development. MCWD staff assessed the
historic issues of data availability, 1D model reliance, and model development approach to determine if a 2D model at
the watershed scale is realistically possible.
Data Availability

In recent years, the State of Minnesota and Minnesota counties have invested heavily to develop a series of high-quality
standardized digital datasets about our landscape, such as topography, land use, and soils that have made model
development much less labor-intensive. In addition, local municipalities have also invested time and resources in
developing digital stormsewer infrastructure databases, which will have a consistent structure and receive regular
updates.
Model Development Approach
The approach for model development has historically been seen as developing a deliverable instead of creating a
process. MCWD has proposed developing a semi-automated process to transform geospatial data into the format that
an H&H model can seamlessly ingest. Building a geospatial data processing framework will allow MCWD to more
efficiently build and update high resolution models since data processing steps shouldn’t change over time.
In addition, an H&H watershed model will no longer need to rely on subwatershed delineation assuming that MCWD will
utilize a 2D model. The elimination of subwatershed delineation should further simplify model development and
maintenance moving forward.
Computational Processing Advancements
One of the greatest limitations that to 2D model implementation has been the lack of processing power in workstation
computers. Recent adoption of parallel processing via graphics processing units (GPU) in watershed modeling software
has made 2D models more accessible to the average watershed modeler. Therefore, adoption of 2D models at the
watershed scale seems possible, which should resolve many of the historic issues that have plagued 1D model
development and maintenance in the past.
Technical Needs Assessment
The goal of MCWD’s upcoming model development, as mentioned earlier, is focused on developing a repeatable model
development process. Therefore, MCWD must focus the selection of a 2D H&H model engine based on two factors,
which include:
•
•

Each model’s ability to assimilate pre-formatted geospatial data
Each model’s output parameters based on MCWD’s scenario needs

MCWD staff developed a list of model needs based on the categories of data inputs and model output parameters.
Model Input Needs
•
•
•

It is critical that the input geospatial data can be processed into the format required by the mode since
MCWD is developing a scripting process to transform 28 different municipality datasets into one data format
that can be regularly updated in the model.
MCWD is also developing a process to ingest other spatial data, such as LiDAR, lanudse, and soils, through an
automated process so that the model reflects current conditions.
The model must be able to load input spatial data in a commonly used format such as shapefiles, ESRI
geodatabases, CSVs, ASCII, or other non-proprietary data formats.

Model Engine Requirements
•
•
•
•
•

The model engine must include hydrology and hydraulics.
The model will likely be two-dimensional (2D) to characterize complex urban flooding scenarios and simplify
model development.
The model must into account water table based on an initial boundary condition. The groundwater portion
of the model must interact with surface water features.
The model must support GPU parallel processing to reduce long runtime since the model will cover a large
geographic area.
The model must be able to incorporate standard water resource best management practices such as ponds,
infiltration basins, etc.

Conclusions and Next Steps

The next step in the model selection process is to have an external consultant identify which modeling software engines
or platforms will support the technical and scenario analysis needs of the District. This work will include reviewing the
MCWD’s modeling needs, developing an assessment matrix for critical model features, and providing model
recommendations to inform MCWD’s future model build.
MCWD staff will then begin a pilot model located in a rural and urban area within the District boundaries. The pilot
project will include development of two watershed modeling software platforms within each pilot area. The goal of
developing two separate models within the same geographic areas is twofold:
•
•

Determine which modeling software platform best meets the District needs, which will allow District staff to
make decision based on multiple real world options
Determine if the automated data processing scripts can be incorporated into different modeling platforms.
This will ensure that the District will have the option to switch modeling platforms in the future, but
continue to use the automated data processing workflow.

District staff will use this process to make a final decision on a modeling platform to develop a comprehensive
watershed model.
References
EOR, 2003. 2003 MCWD Hydraulic, Hydrologic, and Pollutant Loading Study (HHPLS) Report: Volume I-III. Technical
Report.

Exhibit 4: 1D-2D Model Comparison

18

1D/2D MODEL COMPARISON
Performed for Minnehaha Creek Watershed District

Submitted by:
Aquaveo, LLC
3210 N. Canyon Rd. Suite 300
Provo, Utah 84604
Contact: Tony Melcher
Email: tmelcher@aquaveo.com

Background and Description
Aquaveo was tasked with assessing the hydrologic and hydraulic modeling needs of the Minnehaha
Creek Watershed District (District) and to provide a comparison of multiple numerical models. The
purpose of this comparison is to provide the District with the information necessary for selecting a
model to replace an existing XP-SWMM model of the Minnehaha Creek watershed. This legacy XPSWMM model uses a lumped parameter sub-catchment representation of hydrology and rainfall/runoff
processes. The District is looking to replace the model with a coupled 1D/2D hydrologic model that takes
advantage of high-resolution elevation data. The model will be used to analyze urban flooding events
and assess vulnerabilities.
The tasks that Aquaveo was assigned to complete are the following:
Task 1. Review the District’s modeling needs assessment summary
Task 2. Prepare a comparison matrix of applicable model options.
Task 3. Prepare a short presentation summarizing findings and recommendations
Task 4. Provide project technical memorandum and finalized comparison matrix
Tasks 1 – 3 were completed prior to the preparation of this report. The document represents the
deliverable for Task 4.

Model Comparison and Methods
The District’s provided work order (“Aquaveo_modelreview_WorkOrder_Final.pdf”) states that the
model comparison must include the following models: TUFLOW, HEC-RAS (1D/2D), InfoWorks ICM, SRH2D, xP2d/XP-SWMM, and MIKE FLOOD. The GSSHA and ICPR4 models were added to the list at the
request of Aquaveo and the District. The criteria by which each model was evaluated are listed below:
•

•

•
•

Model Input Formats
o Shapefiles
o Geodatabases
o CAD
o Text files
Editing Model Inputs
o Methods for editing inputs
o Ease of editing inputs
o Ease of modifying model scenarios and BMPs
Model Output Format
Groundwater Representation
o Groundwater or Infiltration included
o Method for representing groundwater or infiltration
o Groundwater/Streamflow interaction
1

•

•

•

•

Modeling Capabilities
o Hydrology
o Hydraulics
Parallelization
o Included
o What method is used if included
User Community
o Publications
o Model is well documented online
o When was the last update of the model?
Cost
o Single cost or subscription
o Cost of licensing method

The model comparison matrix is given in below.
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Model Input Format

Tuflow (classic, HPC)

HEC-RAS 2D

InfoWorks ICMOne

SRH-2D

xP2d/XPSWMM*

MIKE FLOOD

GSSHA

ICPR4 Expert

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

Yes

No

Yes

Yes

No

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes
(.dxf)

Yes

Yes

Yes

Model Inputs

Model Output

BMPs and LIDs are not built-in.
Roughness can be modified to Output depends on the
Multiple Interfaces/
Some text editing, represent land use change and
interface selected,
Programmatically
Easy with GIS software
hydrograph attenuation
includes ASCII, XMDF
Depends on familiarity
with HEC-RAS
BMPs and LIDs are not built-in.
HEC-RAS interface/ software. Some editing Roughness can be modified to
Programmatically with can be done using text represent land use change and
.dss, .tif file for 2D
text files.
files.
hydrograph attenuation
results

InfoWorks ICMOne
interface/ Ruby
scripting

Multiple LID options and
Depends on familiarity processes. Applied to polygons MapInfo MIF, MapInfo
with InfoWorks
and subcatchments. Can be
TAB, Shapefile, ESRI
interface
edited programmatically
geodatabase, CSV

SMS Interface/
programmatically

BMPs and LIDs are not built-in.
Roughness can be modified to
Depends on familiarity represent land use change and
with SMS interface
hydrograph attenuation

Yes

Inputs edited within
XPSWMM software

Multiple LID options and
Requires a familiarity processes. Applied to polygons
of XPSWMM
and subcatchments

Yes

Offers two interfaces/
programmatically

Yes

WMS interface/
programmatically
editing .prj file

BMPs and LIDs are not built-in.
Requires a familiarity Roughness can be modified to
with DHI or ArcGIS represent land use change and Common raster formats
software
hydrograph attenuation
and ASCII text files
LIDs and BMPs can be
implemented by modifying
Requires a familiarity
infiltration parameters and
of WMS.
roughness values.
ASCII, shapefiles

ICPR4 interface.

Textfiles, graphics,
animations, DEMs from
animations. Not much
Requires a familiarity
Multiple ponds, wetlands,
information online
with the ICPR4
infiltration, percolation, french
about output file
interface.
drains available.
formats.

Yes

Yes

ASCII, XMDF, text
formats

ASCII and text output

Groundwater

Infiltration and
Groundwater

No

Yes

Green-Ampt,
Horton

No

No

No, however, recent
update (v6.0) allows for
spatial precipitation and
infiltration).

Yes, 1D and 2D,
does not allow
for piped
networks.

Yes, 2D mesh based
overland flow.

1D pipe
hydraulics, 2D
river
hydraulics/dam
breach analysis

No

Yes, 2D depth
averaged St
Venant

Infiltration and
Groundwater

Green-Ampt,
Horton

Once groundwater
level reaches
surface, no more
Yes, primarily a
infiltration is
Can specify rainfall and 1D/2D hydraulic
allowed.
infiltration for basin areas
model

Infiltration but
groundwater is
limited.

Not a super
detailed soil
moisture
model.

Yes this is allowed.

Yes

Yes

GA, Richard's

2D Surficial
aquifer
groundwater
flow

* Notified by Innovyze that XP software would be discontinued
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Yes

Yes
Yes, 2D grid overland
flow, solves twodimensional manning's
equation.

Yes, designed to
model surface
water body and
surficial aquifer
interactions.

Yes, 2D overland flow
using the finite volume
methods of the St.
Venant equations.
Spatially variable rainfall
and evapotranspiration.

Yes
1D pipe
hydraulics, 1D
river hydraulics

1D pipes and
canals.

Parallelization

Yes

If purchasing
TUFLOW HPC,
47 in 2021
must also purchase (Google
GPU option
Scholar)

Yes

No

No

21 in 2021
(Google
Scholar),
endorsed
and funded
by FHWA

Yes

Allows for GPU
parallelization

Yes

Allows for GPU
parallelization

Yes

Built-in OpenMP
parallelization
(cpu)

Yes

Cost

Online manual,
support, forum

Software
released in
10/2020,
manual
released in
3/2018

Subscription

$6,000 plus
annual fees

Online manual, large
user community

Dec-20

Single

Free

Online videos and
tutorials. User
manual appears to
only be available to
paying customers.

2021

Subscription

$30,000/yr for
unlimited nodes
and mesh
elements

Aquaveo/FHWA
provides training
courses, tutorials,
videos, and wiki
page

2021

Single

$5,115 plus
annual fees

Couldn't find
information
online

No

No

2021

Subscription

$11,000/yr

2020

Single

Single - $6,500
plus annual fees

Subscription

$2,400/year/simu
ltaneous user

31 in 2021
(Google
Not well
Scholar) documented online
some online
information,
however, not as
89 in 2021 accessible as some
(Google
of the other
Scholar)
software suites
Aquaveo provides
27 in 2021
tutorials, videos,
(Google
training courses,
Scholar)
GSSHAWiki page

Not much
information is
offered online.
Website states
"ICPR4 includes
parallel processing, 14 in 2021
so multiple cores is (Google
advantageous."
Scholar)

Cost fo
r Lice
nse

Single
or sub
scripti
on

Last u
pdate
d

User Community

Built-in OpenMP 788 in 2021
parallelization
(Google
(cpu)
Scholar)
Claims to be "multicore and multiprocessor aware."
Can take
45 in 2021
advantage of GPU
(Google
for 2D analysis
Scholar)

Yes

Well
Docu
mente
d

Publi
cation
s

Meth
od

Allow
ed

Hydra
ulics

Modeling Capabilities

Once groundwater
level reaches
surface, no more
Yes, primarily a
infiltration is
Can specify rainfall and
1D (ESTRY)/2D
allowed.
infiltration for basin areas hydraulic model

No
No
Uses SWMM Groundwater is not
infiltration
connected to
methods for
surface water
subcatchments features. Performs
(i.e., GA,
soil moisture
Horton)
accounting.

No

Hydro
logy

Surfa
ce wa
ter ex
chang
e?

Meth
od

Includ
ed

Form
at

Ease
of Im
plem
entin
g BM
Ps

Ease
of Mo
difica
tion

editin
g
Meth
od fo
r

CAD

Text fi
les

Shap
efiles

Modeling Software

Geod
ataba
ses

Table 1. Model Comparison Matrix

Limited online
Called
documentation.
Streamline
Help is provided
Technologies
through technical and they said
support and
version 4.07.08
tutorials installed
was released
with the software.
2/9/2021

Conclusions and Recommendations
The model comparison matrix was completed according to previous knowledge of the model, online
documentation, and speaking with company representatives. In this section, we will provide our
conclusions from the study and our recommendations.
Based on our discussions with the District and information provided in the “Modeling Needs” document,
it is apparent that the District is seeking a model that offers 2-dimensional overland flow and 1dimensional piped stormwater network representation. This requirement eliminates some of the
models compared in this study, such as HEC-RAS and SRH-2D as neither of those models offers the 1D
piped network component. Additionally, we were notified by Innovyze that xP2d/XPSWMM would likely
be discontinued sometime in the next few years. For that reason, it will be difficult to continue to find
online support or documentation for the model.
Each of the remaining models (TUFLOW, InfoWorks ICMOne, MIKE FLOOD, GSSHA, and ICPR4) have their
strengths and weaknesses. InfoWorks ICMOne appears to offer all the modeling capabilities the District
needs, however, the cost of $30,000/yr may be the deciding factor. MIKE FLOOD also offers many of the
components that are required by the District, however, the cost of $11,000/yr may be a factor.
Additionally, MIKE FLOOD doesn’t perform the groundwater/infiltration calculations that the other
models do. GSSHA is much less expensive ($6,500 one-time cost plus annual fees) and provides the
hydrologic and hydraulic components required, however, the user community for GSSHA is much
smaller than for some of the other models. As a result, features such as the piped network and
groundwater flow haven’t been tested as extensively and may contain bugs. The ICPR4 model,
developed by Streamline Technologies, offers the ability to simulation 2D overland flow, 2D
groundwater flow, and 1D piped networks. The cost is also much more reasonable at $2,400/year.
However, it’s not clear whether ICPR4 offers GPU parallelization, and the online documentation is
extremely limited! For these reasons, our recommendation is that the District considers InfoWorks
ICMOne, the less expensive TUFLOW model, or the ICPR4 model (with discretion due to the lack of
online documentation) to meet their modeling needs.
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MEMORANDUM OF UNDERSTANDING

This Memorandum of Understanding (MOU) is made between the City of Edina, a Minnesota
municipal corporation ("City"), and the Minnehaha Creek Watershed District, a watershed
district and political subdivision with powers at Minnesota Statutes Chapters 103B and 103D
("District").
Background
1. Elements of our water conveyance systems have been built for stable climate patterns.
These patterns increasingly are disrupted by extreme events and shifts in precipitation patterns
that place stress on natural and built environments, affecting pollutant loading, stream erosion,
wetland function, surface and groundwater interaction, ecological stability, and the safety and
integrity of homes, businesses and public infrastructure.
2. The District maintains a hydraulic and hydrologic (H&H) modeling capacity that it uses to
assist its municipalities in understanding water movement for water quality, flood management
and other beneficial purposes. However such capability traditionally has been challenging to
maintain. The District model rests importantly on local stormwater conveyance and storage
data, land cover data and other local information. Higher-resolution local data need to be
integrated with the District's lower-resolution watershed-wide model. Also, local data are not
consistent in format across the District's municipalities, and are difficult to keep current.
3. With the increasing importance of H&H modeling capability to predict the impact of changes
in precipitation and land use, enhance infrastructure planning, and assess potential water
quality, flood management and other beneficial projects, the District is seeking to consolidate
advances in data handling and model processing capacity to develop an enhanced "twodimensional" (2D) H&H model that can integrate data from municipalities across the District
and, in turn, produce outcomes that serve their differing needs. District and municipal needs
include:
a. Characterizing pre-development hydrologic conditions in major subwatersheds
b. Understanding the location, frequency, magnitude, type (e.g., surface water,
conveyance system, groundwater), and duration of current and future flood
events
c. Assessing public safety, property damage and financial risks for future flood
events
d. Running short-term flood scenarios that inform emergency management and
inform the public
e. Assessing the water quality and volume impacts of projects on downstream
waterbodies
f. Identifying policies and projects to mitigate climate change impacts
1

g. Assessing the effects of regulation under current and future scenarios
4. The City is a municipality within the District that is essentially fully developed, has a strong
technical understanding of its infrastructure systems, and finds value in the enhanced modeling
capacity described above as a tool to plan for water resource and flood management within the
City.
5. The District has applied for a grant from the Legislative-Citizen Commission on Minnesota
Resources (LCCMR) for grant funds to advance its 2D H&H modeling program on a watershed
basis. Its work on a local scale with a committed partner will offer model development and
proof-of-concept benefits in advance of an LCCMR-supported effort on a broader scale.
6. Therefore, the City and the District agree to work together in this pilot effort, and to fulfill the
mutual commitments stated herein, to achieve the purposes outlined above. This MOU is not
legally binding, but relies on the good faith efforts of both parties to achieve the common goals
set forth herein.
Terms
1. The District, at its election and with the City's engagement as described herein, will prepare a
scope of work ("Scope") to be performed by a retained technical consultant to perform a pilot
2D H&H project within the City, and a request for proposals (RFP) to select the engineer. The
Scope will include the following subjects:
a.

Review and characterize the City's data and data structure; identify missing but

needed data
b. Acquire identified needed data
c. Select two model software packages or platforms to be used
d. Develop data processing scripts to convert city data into necessary formats
e. Develop models
f. Test models through QA/QC, scenario runs and other proof-of-concept methods
g. Model specifically identified scenarios and produce outputs
h. Identify model limitations and deficiencies; assess potential solutions
i. Examine expansion to trans-municipal scale; identify and assess scalability
considerations
j. Examine how to integrate models across municipal boundaries, including how to
reconcile differing levels of data, and differing data formats and structures
k. Review range of model outputs that may be desired by municipalities and other
partners, and assess the ability to provide such outputs
I. Develop protocols for the City, and partners generally, to share data
2. The Scope will concern that part of the City described in Attachment A hereto.
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3. In the District's preparation of the Scope and RFP, the City and District will consult to identify
the data that the City possesses about its built and natural water conveyance and storage
systems, soils, groundwater, land use and any other data relevant to the Scope and RFP. The
City promptly will advise the District as to the extent of the data, their format, their availability
to the retained consultant, and any other information relevant to the Scope or RFP.
4. The District Board of Managers ("Board") will approve the final Scope and RFP, the
solicitation and evaluation process, and the award of contract. Within the framework
established by the Board, District and City staff will collaborate in review of the draft Scope and
RFP, and the City will participate in any technical committee used to evaluate proposals. The
District and City each will engage their engineers to provide technical contribution to the review
of the documents.
5. The principal purpose of the scope is to demonstrate modeling proof-of-concept, not to
produce outputs of modeling scenarios. Nevertheless, during Scope development, the City will
advise the District of modeling scenarios that lie within the Scope, and outputs for which the
City would find to be of value. The District will use best efforts to incorporate those scenarios
into the proof-of-concept work identified in the Scope.
6. The Scope will contain the process for the retained consultant's performance of the work.
The City will advise the District of its preferences for consultation during the work, which the
District will make best efforts to accommodate.
a. Specifically but not exclusively, the City, by its staff and engineer, will have specific
engagement in the following areas:
•

Identifying and characterizing the City's data and data characteristics

•

Selecting the two model software platforms that the retained consultant will

•

utilize
Selecting model scenarios and runs to be used for proof of concept

•

Examining the goals and requirements to integrate a trans-municipal model
across municipal boundaries, and across differing data systems and structures

•

Assessing how to accommodate differing modeling product preferences among

•

municipalities
Formulating protocols to update the model with city and other changing data

b. The City will make a meaningful commitment of in-kind resources, through staff and
the city engineer, to provide the engagement in paragraph 6.a and, generally, to support
the performance of the Scope. The City will promptly provide City data, input and
review as reasonably requested by the District or its retained consultant.
7. The District will be responsible to award a contract and to manage the performance of the
Scope by the retained consultant. The District will keep the City advised of the progress of the
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work and will afford the City the ability to review work product, and the right to review
deliverables identified in the Scope before the District accepts them. The parties intend that
the Scope be performed on a schedule that provides for completion by Fall 2022.
8. The District will bear the cost of the retained consultant. Each party will bear its own costs,
including the cost of its engineer's participation, related to its activities under this MOU. Each
party will bear its own subscription costs that may apply to its retention of any work product
under the MOU.
9. The District will own all work product from the performance of the Scope, except for product
that is identified in the consultant contract as consultant's instruments of service. The City will
have a non-exclusive, perpetual license to hold District-owned work product that concerns 2D
H&H modeling within City boundaries, and to distribute it without fee, and may create and own
derivative products therefrom.
10. If the City receives a request for data pursuant to the Data Practices Act, Minnesota
Statutes chapter 13 (DPA), that may encompass data (as that term is defined in the DPA) the
City obtained from the District under this MOU, it will inform the District immediately and
transmit a copy of the request. The City will be responsible to determine whether it is legally
required to respond to the request and otherwise what its legal obligations are, but will notify
and consult with the District and its legal counsel before replying. Nothing in the preceding
sentence supersedes the City's obligations under this agreement with respect to protection of
District data, property rights in data or confidentiality.
11. Except to perform the Scope, or except by written permission, the City and the District each
will not disclose, and will hold in confidence, any and all proprietary materials owned or
possessed by, and so denominated by, the other.
12. Any output provided to the City under the Scope is for demonstration purposes only, and
comes with no representation or warranty by the District to the City, whatsoever. The City
holds the District harmless with respect to any claim, cause of action, cost or damage resulting
from alleged or actual defective work of the retained consultant in performing the Scope. This
MOU is not a joint powers agreement, and neither party hereto agrees to be responsible for the
acts or omissions of the other within the meaning of Minnesota Statutes §471.59, subdivision
la. Nothing herein waives or diminishes any immunity, defense or liability limit that either
party enjoys under law with respect to any third party.
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13. The following individuals will be the primary District and City contacts for matters
concerning this MOU. Either party may change the designated contact by notifying the other
party:
City

MCWD

Ross Bintner
Engineering Services Manager
City of Edina
7450 Metro Blvd.
Edina MN 55439
952-903-5713
RBintner@EdinaMN.gov

Brian Beck
Research & Monitoring Program Manager
MCWD
15320 Minnetonka Blvd.
Minnetonka MN 55345
952-471-8306
bbeck@minnehahacreelcorg

14. This MOU is effective on execution by both parties, and terminates on December 31, 2022.

MINNEHAHA CREEK

CITY OF EDINA

WATERSHED DISTRICT

By:
James Wisker, District Administrator
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AGREEMENT BETWEEN
MINNEHAHA CREEK WATERSHED DISTRICT and
[CONSULTANT]
[Project Title]
This agreement is entered into by the Minnehaha Creek Watershed District, a public body with
powers set forth at Minnesota Statutes chapters 103B and 103D (MCWD), and [CONSULTANT], a
Minnesota corporation (CONSULTANT). In consideration of the terms and conditions set forth
herein and the mutual exchange of consideration, the sufficiency of which hereby is
acknowledged, MCWD and CONSULTANT agree as follows:
1.

Scope of Work

CONSULTANT will perform the work described in the [DATE] Scope of Services attached as Exhibit
A (the Services). Exhibit A is incorporated into this agreement and its terms and schedules are
binding on CONSULTANT as a term hereof. MCWD, at its discretion, in writing may at any time
suspend work or amend the Services to delete any task or portion thereof. Authorized work by
CONSULTANT on a task deleted or modified by MCWD will be compensated in accordance with
paragraphs 5 and 6. Time is of the essence in the performance of the Services.
2.

Independent Contractor

CONSULTANT is an independent contractor under this agreement. CONSULTANT will select the
means, method and manner of performing the Services. Nothing herein contained is intended or
is to be construed to constitute CONSULTANT as the agent, representative or employee of MCWD
in any manner. Personnel performing the Services on behalf of CONSULTANT or a subcontractor
will not be considered employees of MCWD and will not be entitled to any compensation, rights
or benefits of any kind from MCWD.
3.

Subcontract and Assignment

CONSULTANT will not assign, subcontract or transfer any obligation or interest in this agreement
or any of the Services without the written consent of MCWD and pursuant to any conditions
included in that consent. MCWD consent to any subcontracting does not relieve CONSULTANT of
its responsibility to perform the Services or any part thereof, nor in any respect its duty of care,
insurance obligations, or duty to hold harmless, defend and indemnify under this agreement.
MCWD approves [insert] as a subcontractor.
4.

Duty of Care; Indemnification

CONSULTANT will perform the Services with due care and in accordance with national standards
of professional care. CONSULTANT will defend MCWD, its officers, board members, employees
and agents from any and all actions, costs, damages and liabilities of any nature arising from; and
hold each such party harmless, and indemnify it, to the extent due to: (a) CONSULTANT’s negligent
or otherwise wrongful act or omission, or breach of a specific contractual duty; or (b) a
subcontractor’s negligent or otherwise wrongful act or omission, or breach of a specific
contractual duty owed by CONSULTANT to MCWD. For any claim subject to this paragraph by an
employee of CONSULTANT or a subcontractor, the indemnification obligation is not limited by a
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limitation on the amount or type of damages, compensation or benefits payable by or for
CONSULTANT or a subcontractor under workers’ compensation acts, disability acts or other
employee benefit acts.
5.

Compensation

MCWD will compensate CONSULTANT for the Services on an hourly basis and reimburse for direct
costs in accordance with Exhibit A. Invoices will be submitted monthly for work performed during
the preceding month. Payment for undisputed work will be due within 30 days of receipt of
invoice. Direct costs not specified in Exhibit A will not be reimbursed except with prior written
approval of the MCWD administrator. Subcontractor fees and subcontractor direct costs, as
incurred by CONSULTANT, will be reimbursed by MCWD at the rate specified in MCWD’s written
approval of the subcontract.
The total payment for each task will not exceed the amount specified for that task in Exhibit A.
The total payment for the Services will not exceed $[insert]. Total payment in each respect means
all sums to be paid whatsoever, including but not limited to fees and reimbursement of direct
costs and subcontract costs, whether specified in this agreement or subsequently authorized by
the administrator.
CONSULTANT will maintain all records pertaining to fees or costs incurred in connection with the
Services for six years from the date of completion of the Services. CONSULTANT agrees that any
authorized MCWD representative or the state auditor may have access to and the right to
examine, audit and copy any such records during normal business hours.
6.

Termination; Continuation of Obligations

This agreement is effective when fully executed by the parties and will remain in force until [DATE]
unless earlier terminated as set forth herein.
MCWD may terminate this agreement at its convenience, by a written termination notice stating
specifically what prior authorized or additional tasks or services it requires CONSULTANT to
complete. CONSULTANT will receive full compensation for all authorized work performed, except
that CONSULTANT will not be compensated for any part performance of a specified task or service
if termination is due to CONSULTANT’s breach of this agreement.
Insurance obligations; duty of care; obligations to defend, indemnify and hold harmless;
obligations to cooperate in assignment of intellectual property rights; and document-retention
requirements will survive the completion of the Services and the term of this agreement.
7.

No Waiver

The failure of either party to insist on the strict performance by the other party of any provision
or obligation under this agreement, or to exercise any option, remedy or right herein, will not
waive or relinquish such party’s rights in the future to insist on strict performance of any provision,
condition or obligation, all of which will remain in full force and affect. The waiver of either party
on one or more occasion of any provision or obligation of this agreement will not be construed as
a waiver of any subsequent breach of the same provision or obligation, and the consent or
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approval by either party to or of any act by the other requiring consent or approval will not render
unnecessary such party’s consent or approval to any subsequent similar act by the other.
Notwithstanding any other term of this agreement, MCWD waives no immunity in tort. This
agreement creates no right in and waives no immunity, defense or liability limit with respect to
any third party.
8.

Insurance

At all times during the term of this Agreement, CONSULTANT will have and keep in force the
following insurance coverages:
A.

General: $1.5 million, each occurrence and aggregate, covering CONSULTANT’s
work on an occurrence basis and, if any subcontractor is proposed to be used,
including contractual liability.

B.

Professional liability: $1.5 million each claim and aggregate. Any deductible will
be CONSULTANT’s sole responsibility and may not exceed $50,000. Coverage
may be on a claims-made basis, in which case CONSULTANT must maintain the
policy for, or obtain extended reporting period coverage extending, at least three
(3) years from completion of the Services.

C.

Automobile liability: $1.5 million combined single limit each occurrence coverage
for bodily injury and property damage covering all vehicles on an occurrence
basis.

D.

Workers’ compensation: in accordance with legal requirements applicable to
CONSULTANT.

CONSULTANT will not commence work until it has filed with MCWD a certificate of insurance
clearly evidencing the required coverages and naming MCWD as an additional insured for general
liability, along with a copy of the additional insured endorsement establishing coverage for
CONSULTANT’s work and completed operations as primary coverage on a noncontributory basis.
The certificate will name MCWD as a holder and will state that MCWD will receive written notice
before cancellation, nonrenewal or a change in the limit of any described policy under the same
terms as CONSULTANT.
9.

Compliance With Laws

CONSULTANT will comply with the laws and requirements of all federal, state, local and other
governmental units in connection with performing the Services and will procure all licenses,
permits and other rights necessary to perform the Services.
In performing the Services, CONSULTANT will ensure that no person is excluded from full
employment rights or participation in or the benefits of any program, service or activity on the
ground of race, color, creed, religion, age, sex, disability, marital status, sexual orientation, public
assistance status or national origin; and no person who is protected by applicable federal or state
laws, rules or regulations against discrimination otherwise will be subjected to discrimination.
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10.

Data and Information

All data and information obtained or generated by CONSULTANT in performing the Services,
including documents in hard and electronic copy, software, and all other forms in which the data
and information are contained, documented or memorialized, are the property of MCWD.
CONSULTANT hereby assigns and transfers to MCWD all right, title and interest in: (a) its
copyright, if any, in the materials; any registrations and copyright applications relating to the
materials; and any copyright renewals and extensions; (b) all works based on, derived from or
incorporating the materials; and (c) all income, royalties, damages, claims and payments now or
hereafter due or payable with respect thereto, and all causes of action in law or equity for past,
present or future infringement based on the copyrights. CONSULTANT agrees to execute all
papers and to perform such other proper acts as MCWD may deem necessary to secure for MCWD
or its assignee the rights herein assigned.
The following are designated as CONSULTANT's instruments of service and are not subject to the
terms of the preceding paragraph: [insert].
MCWD may immediately inspect, copy or take possession of any materials other than instruments
of service on written request to CONSULTANT. On termination of the agreement, CONSULTANT
may maintain a copy of some or all of such materials except for those designated by MCWD as
confidential or non-public under applicable law, a copy of which may be maintained by
CONSULTANT only pursuant to written agreement with MCWD specifying terms.
11.

Data Practices; Confidentiality

If CONSULTANT receives a request for data pursuant to the Data Practices Act, Minnesota Statutes
chapter 13 (DPA), that may encompass data (as that term is defined in the DPA) CONSULTANT
possesses or has created as a result of this agreement, it will inform MCWD immediately and
transmit a copy of the request. If the request is addressed to MCWD, CONSULTANT will not
provide any information or documents, but will direct the inquiry to MCWD. If the request is
addressed to CONSULTANT, CONSULTANT will be responsible to determine whether it is legally
required to respond to the request and otherwise what its legal obligations are, but will notify
and consult with MCWD and its legal counsel before replying. Nothing in the preceding sentence
supersedes CONSULTANT’s obligations under this agreement with respect to protection of MCWD
data, property rights in data or confidentiality. Nothing in this section constitutes a determination
that CONSULTANT is performing a governmental function within the meaning of Minnesota
Statutes section 13.05, subdivision 11, or otherwise expands the applicability of the DPA beyond
its scope under governing law.
CONSULTANT agrees that it will not disclose and will hold in confidence any and all materials
owned or possessed by MCWD and determined by the MCWD to be protected from public
disclosure, and so denominated by MCWD. CONSULTANT will not use any such materials for any
purpose other than performance of the Services without MCWD written consent. This restriction
does not apply to materials already possessed by CONSULTANT or that CONSULTANT received on
a non-confidential basis from MCWD or another party. Consistent with the terms of this section
11 regarding use and protection of confidential and proprietary information, CONSULTANT retains
a nonexclusive license to use the materials and may publish or use the materials in its professional
activities. Any CONSULTANT duty of care under this agreement does not extend to any party
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other than MCWD or to any use of the materials by MCWD other than for the purpose(s) for which
CONSULTANT is compensated under this agreement.
12.

MCWD Property

All property furnished to or for the use of CONSULTANT or a subcontractor by MCWD and not
fully used in the performance of the Services, including but not limited to equipment, supplies,
materials and data, both hard copy and electronic, will remain the property of MCWD and
returned to MCWD at the conclusion of the performance of the Services, or sooner if requested
by MCWD. CONSULTANT further agrees that any proprietary materials are the exclusive property
of MCWD and will assert no right, title or interest in the materials. CONSULTANT will not
disseminate, transfer or dispose of any proprietary materials to any other person or entity unless
specifically authorized in writing by MCWD.
Any property including but not limited to materials supplied to CONSULTANT by MCWD or
deriving from MCWD is supplied to and accepted by CONSULTANT as without representation or
warranty including but not limited to a warranty of fitness, merchantability, accuracy or
completeness. However, CONSULTANT’s duty of professional care under paragraph 4, above,
does not extend to materials provided to CONSULTANT by MCWD or any portion of the Services
that is inaccurate or incomplete as the result of CONSULTANT’s reasonable reliance on those
materials.
13.

Notices

Any written communication required under this agreement to be provided in writing will be
directed to the other party as follows:
To MCWD:
Research and Monitoring Program Manager
Minnehaha Creek Watershed District
15320 Minnetonka Boulevard
Minnetonka, MN 55345
To CONSULTANT:
[Authorized Representative
Organization
Address]
Either of the above individuals may in writing designate another individual to receive
communications under this agreement.
14.

Choice of Law; Venue

This agreement will be construed under and governed by the laws of the State of Minnesota.
Venue for any action will lie in Hennepin County.
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15.

Whole Agreement

The entire agreement between the two parties is contained herein and this agreement
supersedes all oral agreements and negotiations relating to the subject matter hereof. Any
modification of this agreement is valid only when reduced to writing as an amendment to the
agreement and signed by the parties hereto. MCWD may amend this agreement only by action
of the Board of Managers acting as a body.
IN WITNESS WHEREOF, intending to be legally bound, the parties hereto execute and deliver this
agreement.
CONSULTANT
By__________________________
Its_________________________

Date: ________________________

Approved as to Form and Execution
___________________________
MCWD Attorney
MINNEHAHA CREEK WATERSHED DISTRICT
By_________________________
Its________________________

Date: ________________________
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Exhibit A
Scope of Services
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