Environment and Natural Resources Trust Fund
2011-2012 Request for Proposals (RFP)

Subd: 05a

Project Title: Groundwater Sustainability Assessment in the 1-94 Growth Corridor

Category: B. Water Resources

Total Project Budget: $ $450,000
Proposed Project Time Period for the Funding Requested:

Other Non-State Funds (secured): $ 276,000

3 yrs, July 2011 - June 2014

This project builds understanding of how the corridors groundwater responds to land and water use, and

helps communities understand their part in the broader community of corridor water interests.

Name: Princesa VanBuren Hanson
Sponsoring Organization: Environmental Quality Board

Address: 658 Cedar St
Saint Paul MN 55155

Telephone Number: 651-201-2478
Email princesa.vanburen@state.mn.us

Web Ad www.eqgb.state.mn.us

Location:

Region: Metro

Ecological Section: Minnesota and NE lowa Morainal (222M)

County Name: Sherburne

City / Township: Twin Cities to St. Cloud
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2011-2012 MAIN PROPOSAL
PROJECT TITLE: Understanding Groundwater Sustainability in the I-94 Growth Corridor

I. PROJECT STATEMENT

This project will assess groundwater sustainability in the 1-94 growth corridor between the Twin Cities
and St. Cloud and inform local agency partners and communities of the implications for land and water
use. Building on the Sherburne and Wright county atlases, groundwater sustainability-hydrologic budget
information will be assessed by measuring flows in the surficial groundwater system and by estimating
hydrogeologic properties of the aquifers and confining beds through which these flows take place.
Assessment of groundwater resources from the Twin Cities to St. Cloud is considered a priority because
of the corridor’s expected growth, the inherent natural limits of ground water in the area, and the
vulnerability of that resource to contamination due to its sandy soils and proximity to the land surface.
Further, at some point in the not-too-distant future, some corridor cities will need to invest in costly
regional water supply treatment and distribution systems using a combination of surface water and
groundwater supplies. Given these factors, local governments must carefully consider their plans for the
corridor and water managers must incorporate a new understanding of the system and its limits into their
management framework. The information developed by the project will build a foundation to ensure that
corridor communities meet the needs of the growing population in a sustainably.

II. DESCRIPTION OF PROJECT ACTIVITIES
Activity 1: Assess flows through surficial aquifers in the corridor Budget: $246,000

Just as appropriations from the Mississippi River are limited by the river’s flow, flow through aquifers
determines the amount of water that people can safely appropriate over time. Under this activity,
groundwater recharge and discharge to the Mississippi will be measured and estimates of water use,
evapotranspiration, and irrigation and septic-system return flow in the growth corridor will be made. This
will help water managers understand the effect of increasing groundwater withdrawals on other parts of
the overall hydrologic system, a key step in determining the sustainability of current or future
groundwater withdrawals. If sustained river low flows do not occur in the first year of the project,
measurements will be made in the second year. Work elements include:

e Conduct high-precision Mississippi River groundwater discharge measurement along a 6-mile reach
from Clearwater to Becker

e Collect continuous groundwater recharge hydrographs and precipitation data during the non-freezing
part of the year using existing sites and installations

e Compile water use information and determine variability of corridor groundwater use

® Analyze data to produce a groundwater mass balance for the surficial aquifer, including seepage run
data

Outcome Completion Date
1. Flows through surficial aquifers (recharge and discharge) are quantified 10/31/13

2. Effects of water withdrawals on hydrologic budgets are described 6/30/14

Activity 2: Characterize hydraulic properties in the corridor Budget: $ 114,000

Sustainable groundwater management requires information about the properties of buried aquifers and the
confining layers through which water flows. Flow in and from buried aquifers will be estimated as part of
this activity. Increased pumping from buried aquifers induces flow from the overlying hydrologic system.
This water is no longer available to sustain surface waters. Understanding these flows will enable water
managers to estimate the effect of increased withdrawals from buried aquifers on other parts of the overall
hydrologic system--a key step in determining the sustainability of current or future groundwater
withdrawals.
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This activity will leverage and capitalize on work done through the Minnesota Geological Survey county
atlas program. One aquifer test will be conducted in a buried aquifer to measure the aquifer's hydrologic
properties and those of its overlying confining layer. Properties from this and other aquifer tests will be
extrapolated to other buried aquifers in the study area. In cooperation with the Minnesota Department of
Health, vertical flow will be assessed from overlying glacial confining layers to the Mt. Simon aquifer.

Outcome Completion Date
1. Estimate groundwater flow through glacial confining layers and compile 11/30/13
aquifer hydraulic properties
2. Understand groundwater withdrawals on overlying hydrologic system 6/30/14
Activity 3: Develop decision-making tool for sustainable water use Budget: $90,000

Develop a decision-making tool for defining land and water interactions in the corridor. The findings of
the USGS relative to water flows will be merged with other characteristics of the system (e.g. water
quality, protected features, planned growth, etc.). The outcome is critical to giving local governments and
other corridor water users an explicit understanding of how the groundwater system works, what its limits
may be, and how future local plans and activities throughout the corridor collectively will affect the
resource. In year two EQB will work to accurately characterize current and future land use plans, current
and future water use and drinking water quality. In year three, EQB will develop the first phase of a
model to represent corridor land and water use demands and expected groundwater system responses.
This tool will help communities understand the model’s implications for, and its role in, sustainable land
and water management throughout the corridor.

Outcome Completion Date
1. Characterize land use plans, water use, and drinking water quality 7/31/13

2. Develop first phase model to inform sustainable land and water decisions 6/30/14

ITII. PROJECT STRATEGY

A. Project Team/Partners

Environmental Quality Board: Princesa VanBuren Hansen and John Wells; model development and
project management (Activity 3). U.S. Geological Survey: Tim Cowdery, Erich Kessler, James Fallon,
and Dave Lorenz; data collection and technical analysis (Activities 1 and 2). The Department of Natural
Resources and the Minnesota Geological Survey (MGS) will be particularly important non-funded project
collaborators, along with other EQB member agencies and the University of Minnesota.

B. Timeline Requirements

This project will take three years to complete. The first two are required to collect and analyze river and
groundwater flow data as well as regional water quality and land use information.. The third is required to
assess groundwater sustainability and integrate the information to build a comprehensive understanding of
how the system works, and how communities may need to adapt to achieve groundwater sustainability.

C. Long-Term Strategy and Future Funding Needs

This project is designed as the second of three needed to develop the science and tools required to manage
the corridor’s water resources sustainably. In the first, the MGS is providing geologic data under the
Environmental and Natural Resources Trust Fund-supported county atlas program. This proposal
characterizes groundwater sustainability in the corridor. Both sets of information would be combined with
surface water, ecological and economic data in a third project to be proposed in 2015 to produce the full
set of tools and understanding needed to sustainably manage the corridor’s water and land resources, to be
incorporated in an expanded modeling tool. Also in the third phase local governments and other interests
would be engaged in demonstrating applications to resource decision making.
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2011-2012 Detailed Project Budget

IV. TOTAL TRUST FUND REQUEST BUDGET 3 years

BUDGET ITEM

AMOUNT

Personnel: EQB personnel - Graduate research assistant (0.5 FTE) to support
elements of Activity 3 (beginning in year 2) and communicate project findings with
local, state and federal partners under the activity.

$ 50,000

Contracts: The Environmental Quality Board will contract with the U.S. Geological
Survey for work under activities 1 and 2 to determine groundwater characteristics
and sustainability of the 1-94 Growth Corridor.

$ 360,000

Contracts: EQB also will contract with the Minnesota Geospatial Information Office,
or a contractor, for the development of a model to represent the corridor's land and
water activities and to communicate the project's groundwater sustainability
findings. This item will focus on creating a robust prototype tool to facilitate
stakeholder and local engagement

$ 38,000

Equipment/Tools/Supplies: N.A.

Acquisition (Fee Title or Permanent Easements): NA

Travel: This project will require travel by EQB staff throughout the Twin Cities to St.
Cloud corridor to meet with local agency staff, conduct stakeholder meetings and
interact with USGS field staff. This is based on mileage and minimal lodging of
approximately $660 annually.

$ 2,000

Additional Budget ltems: N.A.

TOTAL ENVIRONMENT & NATURAL RESOURCES TRUST FUND $ REQUEST

$ 450,000

V. OTHER FUNDS

SOURCE OF FUNDS AMOUNT Status
Other Non-State $ Being Applied to Project During Project Period: USGS will Secured
contribute $240,000 to the project $240,000
Other State $ Being Applied to Project During Project Period: N.A. $ -
In-kind Services During Project Period: EQB will provide project management Secured/
and guidance throughout the project's life. A number of other state agencies will Pending
participate in the project and donate in-kind services.
575,000/25,00(

Remaining $ from Current ENRTF Appropriation (if applicable): N.A.

$ -
Funding History: N.A.

$ -
Page 4 of 6 11/14/2010 Subd. 05a




Sckittle Gilman | =+ | Foreston wiiaca tf = | Tk W coin] ! | e

o Rock Creek
Mavhew _L__I K'ANAEEL"GU_EF_EHEFHI— =CieE —
= 3 Andree =
Fruiville e e Pl o : f |
Ronneby Rusheast Tush City
Elm Park Stanchfield o
Popple Creek Foley Dalbo Rlish F
BENTON.CO. % Estes Broo 'Carrﬂndv P e
gare Stanchfields Springvale
Sauk Ra_p_i'- : anett Walb H
v ! Glendorado e o oy \ angis
. S h . ¢ Duelm Cambrid
[ stlosphy St goudl PinelBraok " isanmicor o). /]
b | ; O F | Stanley |
Wait rk Sannago] : West Point Edgewood, Mi Tesota Bfmfs Town
Pl p.lea;;ipéms é _ e Brlggs o : Bradmrdrl—‘ Bodumn Sping Lake
; i SF’E”E‘EF,B—@'OL‘MD—DLM i North Branch
Rockvil St. Augusta — Brigg. e EastLake Francis Shores gri' ch
|L mburgl Eikbig F ‘d&m %
CDM Sprmg OrMegki  [ake Fremontg . | Grown
Clearwate SHERBLRNE CO. H
Mam, ; Sand Dun@sState Forest 3 . _
r i Becker A i it 5. F
St Nucholas o : e St. Francis 1 Martin Lake
“Efifield Salitla A 2 - Mort | inwood
1 wood i
Bity.Lake Wyoming
'Watkm Kimball ) Fairhaven 2 SiNNGreek S\ 1By, s pen -iCedar )] o i et
. onticello =| ; oon lake Beac
South'Haven L. Sigs Dtsegc-E- Rivel E‘?j‘g}&%hj Codh
- ; B i “lake Netta Forest-Uake!
Char T Annandale’ aedafm Hgﬁ}l}f&lg%_'
Twin 101" SHL 1 PAlberiville et e g :
; Maple Lake e iy o -AndOwer. .
Forest City il et St= Michael . AN A GO,
Kingston West. Ibinnn/"“/ 2 > A= ” Angka Tonfeville
Frem:h Lake Gt?n.!e BerningIMill 098 Thompson HE IOt 2 7 ; Weston
Y ; Fletcher e . Sl q i etie l
Knapp Aibmn Center nover. 2 Efq-am plin§ Blaine I|i_||l-lﬁl |-‘15!k.E_5&} ugo
West|Coon Rapidsgak Rark e xingtonl mce nrevill
Sw'an Albrlght i 5 Sy ’ i enterville
MEEK.ER CO. l ul Bursthyille Dsse_rﬂm Cree @@.@nl R’aprd- 1 ¥,
o : - L -pif! North Oaks )
assel". anato Rockford el Br;g?,klvm ik F'ri'dljey-Sh " Pleasant j0e!lwood -
Casev Lol Lake-Salrah Corc M‘_Iar;)':l: _gr@dr@ A ohoreview Eellaure
i f .  Rebecca Loretto nghta NMEP N CO Hiiras\adnaisybleights;
Man M | n hta
Stockholm Hnward Lake ontrose Delang Hamel M... "i
* L Independence Cnystal idenyHills Gemulake e
ice gl : -
Je””'enl_amm ety gMaD'eiLF"am“mfcthEW Hope Rlesevaf'lle ot
i Oetar alconHeights; E’Ela‘d'ﬂane
Belle 'a Latid ale | By
Wins Ed zelt'cm Watertown o
Sherman a polis’ + t=St=Raul
J i [l 3R
Komensky i T ___'il‘fdale H I wWoo
Hutchinson Swa Hnllwlnmod e Eurekaihnreﬁrond ENina r{%ﬁ wﬁ\ "
i = - I =
o ' New Gerthany Excalsior r=cle ke dRich,
South Si!ver Lakle Lester Prairie twood
MELEOD CQ. P a|r|e'
Rowland
Hydes Lake

opee Eloomingten:Ferry,

; u'lﬂ

CARVER CO.
Benton

oLlng Amanca
Norwood g Bongards

Plato YO




Project Manager Qualifications — Princesa VanBuren Hansen

Princesa VanBuren Hansen is a Principal Planner with the Environmental Quality Board. Her background
is in Biosystems and Agricultural Engineering, and she has recently been working on projects that
integrate her technical expertise with planning and interdisciplinary coordination functions. Her work
activities demand a strong ability to lead interagency coordination specific to water quantity and quality,
as well as integrate considerations for land use and the potential impacts of climate change. She is leading
the 2010 EQB State Water Plan effort, is active in the University of Minnesota sustainable water
framework development, and provides leadership to a number of interagency technical and policy work
teams.

In 2008 she led development of a novel GIS prototype tool to provide context for relative intensity of
water use in Minnesota' in support of the EQB effort to construct a policy and data framework for
evaluating the impacts of high water-using industries as described in the report, "Managing for Water
Sustainability”, released December 2008. Prior to that she was involved in the development of
"Protecting Minnesota’s Waters: Priorities for the 2008-2009 Biennium," the Clean Water Cabinet and
EQB’s report on state water priorities. In 2007 she led the technical assessment effort that contributed the
foundation to the EQB 2007 study, "Use of Minnesota’s Renewable Water Resources: Moving toward
Sustainability," an interagency assessment of the availability of water to meet the state’s future demands.
This was the state’s first regional-scale assessment of ground and surface water sustainability.

Prior to joining the EQB, Princesa was staff member of the University of Minnesota’s Department of
Bioproducts and Biosystems Engineering. She was brought on in 2005 to coordinate and oversee a large
team of researchers working on Total Maximum Daily Load activities for the Minnesota Pollution
Control Agency and the Environmental Protection Agency. She was also an instructor for the University’s
Erosion and Sediment Control Certification Program, providing education to those working with the
MPCA and the Minnesota Department of Transportation on construction sites.

She also has experience working in the private sector with Delta Environmental Consultants and for the
federal government through the U.S. Department of Agriculture, Agricultural Research Service. In the ten
years before the USDA assignment, she worked on projects ranging from water quality in watersheds of
Karst geology, evaluation of surface tile inlet designs and effectiveness, depression-focused recharge,
erosion control stabilization for MN/DOT, wetland delineation, TMDL development for southeastern
Minnesota, septic system installation certification, mine land tailing stabilization, mobilization of heavy
metals in plant materials, supercomputer modeling, and nitrogen cycling in alfalfa.

Organization Description — Minnesota Environmental Quality Board

The Environmental Quality Board consists of a Governor's representative (by law the board chair), nine
state agency heads and five citizen members. Minnesota Statutes, Chapters 103A, 103B, 116C, 116D and
116G (Statutes and Rules of the EQB), direct EQB to:

Ensure compliance with state environmental policy

Coordinate agencies and programs that affect the environment

Study environmental issues

Develop biennial water priorities, policy reports and the state water plan
Develop the state water plan

Administer critical areas designation and management

Advise the Governor and the Legislature

"http://www.eqb.state.mn.us/egb_w/
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