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~ SUPPORTING SCIENCE-BASED WATER

- “MANAGEMENT FOR MONTANA

The a vestigation Pr IP) answers locally identified, site-specific questions

L prioritized by the Montana Ground Water Steering Committee (MCA 85-2-525). As mandated by the Montana
~ Legislature, GWIP conducts research on the most urgent water issues in the State.

Examples of GWIP topics:

v'Complex groundwater—surface-water interactions and stream depletion
v'Changes to aquifer recharge from changes in irrigation methods

v"Hydrologic effects of land-use changes (such as from agricultural to residential)
v'Enhanced aquifer storage and recovery

GWIP in the Montana State Water Plan
Water Supply and Demand

“Ensuring an adequate supply of water to meet current beneficial uses and
future demands is a theme echoed by the four Advisory Councils...”

The following Recommendations from the 2015 State Water Plan
demonstrate the applicability of the GWIP mission:

*Investigate impacts of changing irrigation methods

+Evaluate mitigations to offset impacts of groundwater use on surface water

*Investigate enhancing aquifer recharge through diverting high spring flows

*Ensure aquifer information and modeling tools are available for conjunctive
use management

*Investigate the feasiblity of aquifer storage and recovery

2016 Projects

The following projects were selected by the Groundwater Steering Committee.

* Lolo Creek, Bitterroot Valley—Determine why lower Lolo Creek is occasionally dry. Possible impacts
include: surface-water diversions, groundwater withdrawals associated with residential development and
climate.

* Virginia City, Madison County—Document the current and projected water availability for short-term
and long-term community planning associated with commercial and residential growth.

* Sidney, Eastern Montana—Examine and model the physical availability of groundwater for community
and industrial growth in the buried river channel deposits.

* Madison Valley, Ennis area—Investigate groundwater availability and quality to support residential

growth in the terraces and valley floor east of Ennis.
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Water Management Tools for Montana

to development.

fractured bedrock.

Helena-Scratchgravel Hills
MBMG Publications: 636, 643, 646
«Monitoring shows no evidence of
area-wide groundwater declines due

«Elevated nitrate levels are most
common in areas developed in

limited areas.

Kalispell-Flathead Valley

MBMG Publication: in review

« The confining unit is a well-defined asset that
protects the deep confined aquifer. It ranges in
thickness from a few feet to several hundred feet.

« Pumping causes seasonal water-level declines
across most of the deep aquifer area, but water
levels fully recover each year except in three
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above the pump.

area.

Helena—North Hills
MBMG Publications: 610, 628, 654
« Continued development could cause 15-20
ft localized groundwater declines over the
next 20 years. Therefore, new wells should

be drilled deeper with 35 ft of available head

-Removing irrigation recharge could lower
groundwater levels 15-35 ft over a 20 mi?

Boulder River

MBMG Publication: in review

+ Modeled subdivisions similar to those that
have been constructed in the area resulted
in less than 1% reduction in stream flow.

g - Managed recharge of the aquifer during

the spring to increase late-summer stream
flows would be physically feasible.

Dillon-Beaverhead River
MBMG Publications: 637, 638

« Irrigation wells miles from the Beaverhead
River can cause stream depletion of 15-
20% of the well pumping rates after multiple
years.

« Shallow wells near the river have a more
immediate effect on steam flows, with

stream depletion approaching 100% of the
pumping rate within 30 days of the start of

pumping.

Bozeman Area—Four Corners
MBMG Publication: 652

« Land-use changes and reduction in
flood-irrigated acreage have reduced
groundwater flux but caused small
changes in groundwater levels.

» Model simulation of drier climates
indicate less groundwater, resulting in
decreased stream flow.

Powder River Basin, Coal Aquifers
MBMG Publication: in review

« Groundwater withdrawal during coalbed-
methane production has the potential to reduce
baseflow to streams.

« Coal aquifer contributions to Otter Creek and
the Powder River represent 4-7% of low flow in
the streams.

Journal of Hydrology

Coal aquifer contribution in Powder River Streams, Montana

MBMG Publication: 655

A MODFLOW tool to define boundaries of a stream depletion zone

MBMG Publication: 612

Hydrogeology related to exempt wells in Montana

Results are offered to the public through reports, presentations, and data:

Reports are available online: http://www.mbmg.mtech.edu/gwip/gwip_reports.asp.
10 detailed, peer-reviewed MBMG reports have been published, with more in review.

Modeling files can be downloaded with associated modeling reports.
4 computer models of site-specific groundwater flow are now available to the public for continued use.

Data are available on GWIC: http://mbmggwic.mtech.edu.
Comprehensive set of hydrogeologic data for each site are permanently stored online.

So far during the past year, over 1,200 people have attended GWIP presentations for the public.
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PROJECT SUMMARIES

Project: Clear Lake Aquifer Investigation; Sheridan County

Purpose:  Evaluate Clear Lake aquifer response to groundwater withdrawals and provide analyses that will be used to
assess development and wildlife decisions.

Status: Data collection is complete. Data interpretation and report writing is in progress. The groundwater flow
model is being calibrated to transient conditions which will be used to evaluate how increased
groundwater withdrawals from irrigation impacts groundwater and wetlands.

Project Lead: Jon Reiten

Project: Hamilton Area; Ravalli County

Purpose:  Examine the effects on groundwater and surface water of current and potential future groundwater
withdrawals from residential/subdivision development including septic impacts.

Status: Data collection is complete. Well drilling and aquifer testing was performed in 2015. Data interpretation
and report writing will commence Summer 2016. Development of a groundwater flow model will
commence Winter 2016. The model will be used to evaluate the effects of current and future housing
development on water resources.

Project Lead: Todd Myse, Ginette Abdo

Project: Big Sky; Gallatin and Madison Counties

Purpose:  Evaluate the sustainability and production capacity of the Meadow Village aquifer and the feasibility of
groundwater withdrawals from bedrock aquifers.

Status: Groundwater and surface water monitoring is ongoing through Spring 2016. Water-quality samples were
collected from 40-50 wells and surface water sites in 2015. Data collected from 15 monitoring wells
installed for the project will be used to refine the sand and gravel aquifer numerical model, and to evaluate
how current and future water demands will affect groundwater and surface-water availability.

Project Lead: Kirk Waren

Project: Upper Jefferson River Valley; Jefferson, Madison, and Silver Bow Counties

Purpose: Evaluate the effects of current and potential future groundwater withdrawals and changes in land-use on
base-flow to Willow Springs, Parson’s Slough, Jefferson Slough, and the Jefferson River.

Status: Data collection is complete. Data interpretation, numerical modeling and report preparation are underway.
Two groundwater models are being developed to assess the influence of land use change on groundwater
and surface water.

Project Lead: Andy Bobst

Project: Powder River Basin; Southeastern Montana

Purpose:  Quantify the coal aquifer contribution to Powder River Basin streams. Groundwater withdrawal during
coalbed methane production reduces groundwater flow which has the potential to reduce base-flow to
streams. The ability to quantify the impact to surface water from energy development will aid in
acquisition of permits that will allow energy producers to use the coproduced water for beneficial purposes
rather than treat it as a waste product.

Status: Draft report in review, journal paper published.

Project Lead: Liddi Meredith




Project: Stevensville Area; Ravalli County

Purpose: Evaluate the feasibility of using groundwater to supplement or replace irrigation water currently being
supplied by water diverted from the East Channel of the Bitterroot River.

Status: Data collection is complete. Data interpretation, numerical modeling and report preparation are underway.
This project may have implications for similar projects in the Bitterroot watershed.

Project Lead: Kirk Waren

Project: Boulder River Valley; Jefferson County

Purpose: Evaluate the effects of current and potential future groundwater withdrawals and the potential to use
managed recharge to supplement late summer flows.

Status: Draft interpretative and modeling reports in review.

Project Lead: Andy Bobst

Project: Four Corners; Gallatin County

Purpose: Examine the effects on groundwater recharge and aquifer sustainability of converting irrigated lands to
urban uses. Develop a numerical groundwater model to evaluate potential future land-use changes on the
hydrogeology.

Status: Draft interpretative report in review. Modeling report has been published.

Project Lead: Tom Michalek

Project: Manhattan/Belgrade; Gallatin County

Purpose:  Determine if groundwater levels or the annual groundwater flow is declining in response to
pumping pressures and land use change over the past 60 years. Examine potential effects of future
groundwater development on groundwater and surface water. Investigate changes in
groundwater quality that may be related to increased wastewater disposal.

Status: Data collection is complete. Data interpretation, numerical modeling and report preparation are underway.

Project Lead: Tom Michalek

Project: Kalispell Area; Flathead County

Purpose:  The deep confined aquifer in the Flathead Valley is the most utilized aquifer in the valley, supplying high-
capacity municipal and irrigation wells in addition to thousands of domestic wells. Continued population
growth and localized water-level declines in the deep aquifer were evaluated in the context of long-term
water level stability and groundwater/surface-water interaction.

Status: Hydrogeologic report: in review.  Geologic report: in review.

Project Lead: John Wheaton, James Rose




GROUND-WATER ASSESSMENT STEERING COMMITTEE
MEMBERSHIP LIST (July 2016)

VOTING MEMBERS

Ms. Emily Erich (chair)

MT Department of Agriculture
Agricultural Sciences Division

302 North Roberts

PO Box 200201

Helena, MT 59620-0201
406-444-3271 email: eerich@mt.gov

Mr. Troy Blanford

NRIS, MT State Library

Water Information System Manager

P.O Box 201800

Helena, MT 59620

406.444.7930 email: Tblandford@mt.gov

Mr. Russell Levens

Department of Natural Resources and Conservation
1424 9th Avenue Helena, MT 59620

406-444-6687 email: rlevens@mt.gov

Mr. Chris Boe

Department of Environmental Quality
Box 200901

Helena, MT 59620-0901
406-444-6714 email: cbhoe@mt.gov

EX OFFICIO MEMBERS

Legislative Services
Joe Kolman

Environmental Policy Office

P.O. Box 201704

Helena, MT 59620-1704
406-444-9280 email: jkolman@mt.gov

Board of Oil and Gas Conservation

Mr. James Halvorson

Oil & Gas Conservation Division

2535 St. Johns Avenue

Billings, MT 59102

406-656-0040 email: jhalvorson@mt.gov

MBMG

Mr. Tom Patton

Montana Bureau of Mines and Geology
Butte, MT 59701

406-496-4159 email: jmetesh@mtech.edu

Unit of the University (appt. by BOR)

Mr. Steve Custer

Montana University System

39 Swift Water Drive,

Bozeman, MT 59715

406-599-4241 email: sgcuster@gmail.com

County Government (apt. by Org. of Mt Counties)
Mr. Steve White

Montana Association of Counties Appointee

311 West Main, RM 306

Bozeman MT 59715-4576

406.582.3000 (W)

406.582.3003 (F)

Steve.white@gallatin.mt.gov

Federal Agency
Mr. Jeff Baumberger

U.S. Bureau of Reclamation

P.O. Box 30137

Billings, MT 59107-0137

(406) 247-7314 email: jbaumberger@usbr.gov

Mr Alan Shallcross

Bureau of Land Management

5001 Southgate Drive

Billings, MT 59101

406-896-5000 email: ashallcross@mt.blm.gov

Mr. John Kilpatrick

U.S. Geological Survey

3162 Bozeman Avenue

Helena, MT 59620

457-5900 email: jmkilpat@usgs.gov

US Forest Service

Mr. Thor Burbach

USDA Forest Service Region 1 RO
Box 7669

Missoula, MT 59801

329-3036 email: thorburbach@fs.fed.us

Environmental Protection Agency

Mr. Jason Gildea

U.S. Environmental Protection Agency

Region 8, Montana Office

10 W. 15™ St, Suite 3200

Helena, MT 59626

406-457-5028 email: gildea.jason@epamail.epa.gov

GOVERNOR APPOINTEES

Agricultural Water User

Mr. Walt Sales

Association of Gallatin Agricultural Irrigators , Bozeman
Governor’s appointee — Agricultural Water Users

3900 Stagecoach Trail

Manhattan, MT 59741

406-282-7435 email: salesranch@theglobal.net

Industrial Water User

Mr. Mark Thompson

Montana Resources Inc., Butte

Governor’s appointee — Industrial Water Users

600 Shields Ave

Butte, MT 59701

406-496-3210 email: thompson@montanaresources.com

Conservation/Ecological Protection Org.

Ms Jane Holzer

MT Salinity Control Assn., Conrad

Governor’s appointee — Conservation Organization
P.O. Box 909

Conrad, MT 59730

406-278-3071 email: msca@3rivers.net

Development Community

Mr. Scott Cooney

Developer, Missoula

Governor’s appointee — Development Representative
P.O. Box 7694

Missoula MT 59807

406-239-5500 email: scottcooney@rockyrail.com

STAFF

Mr. John LaFave

Montana Bureau of Mines and Geology
Butte, MT 59701

496-4349 email: jlafave@mtech.edu

Ms. Ginette Abdo
Montana Bureau of Mines and Geology
Butte, MT 59701

406-496-4152 email: gabdo@mtech.edu
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Ground Water Investigation Program
Montana Bureau of Mines and Geology

Ginette Abdo
Montana Bureau of Mines and Geology
July 11,2016

HB 52
61t Legislative Session
2009

The Montana Bureau of Mines and Geology shall develop and implement a
groundwater investigation program for the purpose of compiling
groundwater and aquifer data.

The ground water assessment steering committee shall prioritize subbasins
for investigation based on current and anticipated growth of agriculture,
industry, housing and commercial activity.

ep the GWIP selection process and project activities transparent and
le to the public, all of this and more is on our web page:
www.mbmg. mtech.edu/gwip/gwip.asp

Ground Water Steering Committee

Four voting Members
- DNRC
~ DEQ
~  Dept. Of Agriculture
~ Montana State Library

Ex-Officio members with Expertise or Management Responsibility related to
Groundwater
~  Legislative Services Division
— Boardof Oil and Gas
~ MBMG
—~ University system
— County Government
ity government
ederal Agenc such as EPA, US Forest Service, US BOR)

Governor Appointees
A ural water users

Montana Bureau of Mines and Geology - GWIP 1
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Project Nominating and Ranking

2008 - Call goes out statewide for nominations
GWSC develops initial ranking process

2009 - 39 nominations ranked; 7 selected
July, 2009 ~ GWIP Officially Starts

2010 - 34 nominations ranked; 5 selected

2012 - 39 nominations ranked; 6 selected

2014 — Refocused nominating
and ranking processes

2015 - 11 nominations ranked;
2 selected
( plus 2 from 2012)

Standardized Nominations Format (2014)

Nominations actively sought from numerous local entities across the State

Define Project Purpose

Study Area Size

Overview and magnitude of the problem
Landowner cooperation and access

Uses of the Project Results

Technical Urgency

Complimentary Investigations and Project Support
Appendices

GWIP reviews the package with nominator
and develops one-page project summaries

Ranking Criteria

Water issue related to current and anticipated growth of
v housing/subdivisions,
v agriculture,

v industry, and
¥ commercial activity
Designated Closed basin or Open basin with Closed basin issues
Controlled Groundwater Area
Impaired Groundwater and/or Surface Water Quality
Local Support
Unique topic
Groundwater Steering Committee Input

Montana Bureau of Mines and Geology - GWIP 2
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2017/2018 Next GWIP Project Nominations

GWSC

— Prior to public meeting voting members discuss
discretionary points (based on knowledge and agency directives)

— Incorporate ex-officio member project comments
— Preliminary project ranking
— Ex-officio members comment on ranking

— Preliminary ranking revised

— Public meeting and final ranking

GWIP Topics

Some topics include:
Groundwater/surface water interaction
Stream depletion by groundwater development (mitigating impacts)
Groundwater availability —adequate water supplies
Agquifer recharge from irrigation
Impacts of changes in land uses
Enhanced agquifer storage and artificial recharge
Building predictive models

Highlighted topics are also included in the State Water Plan

GWIP adds to Montana'’s capability to deal with
complex water resource issues

A

Montana Bureau of Mines and Geology - GWIP 3
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Uses of GWIP products

+ Direct uses of results are not always known.

» GWIP reports are downloaded, attendance at
presentations is high, we answer numerous calls.

« Water management decisions range from an irrigator
or home owner turning water off and on, to permit
review processes, to legislative actions.

GWIP results transferred to the public...

|Groundwater study: State
lhydrogeologists continue
research on Bitterroot Valley

Aquifer perry gackus Feb 18, 2015
- 1

Kalispell, April 2016 /

Gailatin River

Montana Bureau of Mines and Geology - GWIP 4



