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Overview/Agenda

* Groundwater:
— Whatis it?
— Why does it matter?
* EGLE’s Groundwater Programs

e Dataset and Tools for Groundwater in
Michigan
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Aquifers and Confining Layers
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Groundwater moves
through pore spaces
between sediments
or cracks in rocks

Groundwater moves
slower than surface
water

Movement is
constrained when
pore spaces and
cracks are small or
not connected




Shallow and Deep Wells

Shallow Deep Deep
Unconfined Confined Unconfined
Well Well Well

Unsaturated
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* Wells pump groundwater
from aquifers

* Wells drilled to different
depths at the same
surface location pump
groundwater that may
come from:

— Different parts of the
same aquifer

— Different, unconnected,
aquifers




Importance of Groundwater

45% of Michiganders are serviced by groundwater
Over 1 million drinking water wells

Surface water is connected to groundwater
Groundwater movement connects places
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Groundwater Regulatory Programs

Biosolids

Concentrated Animal
Feeding Operations

Drinking Water

Environmental
Remediation

Groundwater Discharge

Leaking Underground
Storage Tanks

Materials Management

National Pollutant
Discharge Elimination
System

Onsite Wastewater
Management

Septage

Source Water Protection
Superfund

Water Well Construction
Water Use




. Program Categories
MERE gl N g (Unofficial, for overview purposes only) Mana gl N g

what goes what comes
Into out of
groundwater groundwater

Managing what may be
In groundwater already



Groundwater Discharge @ st
Program

Authority: Part 22, promulgated under L
Part 31 of Act 451 of 1994 (NREPA) EGLE Division: Water Resources

Regulates the
discharge of treated
wastewater to ground
or groundwaters of the

state.

Webpage: Groundwater
Discharge



https://www.michigan.gov/egle/about/organization/Water-Resources/groundwater-discharge
https://www.michigan.gov/egle/about/organization/Water-Resources/groundwater-discharge

Materials Management @ st
Program

Authority: Parts 111, 115, 121 of Act
451 of 1994 (NREPA)

EGLE Division: Materials Management

When waste is
iImproperly handled and
disposed, groundwater
quality can be
Impacted.

Webpage: Materials
Management



https://www.michigan.gov/egle/about/organization/materials-management
https://www.michigan.gov/egle/about/organization/materials-management

Other Programs To Manage @ P
What Goes Into

Groundwater

Program EGLE Division

National Pollutant Discharge
Elimination System (NPDES)

Water Resources

Onsite Wastewater Drinking Water and
Management Environmental Health

Drinking Water and

Concentrated Animal
Feeding Operations (CAFQ)

Septage . o
Environmental Health
Biosolids Water Resources =7 N

Water Resources



https://www.michigan.gov/egle/about/organization/Water-Resources/npdes
https://www.michigan.gov/egle/about/organization/Water-Resources/npdes
https://www.michigan.gov/egle/about/organization/Drinking-Water-and-Environmental-Health/onsite-wastewater-management
https://www.michigan.gov/egle/about/organization/Drinking-Water-and-Environmental-Health/onsite-wastewater-management
https://www.michigan.gov/egle/about/organization/drinking-water-and-environmental-health/septage
https://www.michigan.gov/egle/about/organization/water-resources/biosolids
https://www.michigan.gov/egle/about/organization/Water-Resources/cafo
https://www.michigan.gov/egle/about/organization/Water-Resources/cafo

Environmental N
Remediation Program Q

Authority: Parts 201 of Act 451 of 1994 EGLE Division: Remediation and
(NREPA) Redevelopment

Oversees remediation of
contaminated properties,
Including sites with
existing or threatened
Impacts to groundwater.

Webpage: Remediation
and Redevelopment



https://www.michigan.gov/egle/about/organization/remediation-and-redevelopment
https://www.michigan.gov/egle/about/organization/remediation-and-redevelopment

Other Programs To Manage \ r
What May Already Be In
Groundwater Q

Program EGLE Division

Leaking Underground Remediation and
Storage Tank Redevelopment

Remediation and

Supertund Redevelopment



https://www.michigan.gov/egle/about/organization/remediation-and-redevelopment/lust
https://www.michigan.gov/egle/about/organization/remediation-and-redevelopment/lust
https://www.michigan.gov/egle/about/organization/remediation-and-redevelopment/superfund

Water Well Construction ¥ @

Authority: Part 127, Act 368 of 1978 EGLE Division: Drinking Water and
(Public Health Code) Environmental Health

Regulates drinking
water well
construction,
operation, and
decommissioning

Webpage: Water well
construction



https://www.michigan.gov/egle/about/organization/drinking-water-and-environmental-health/water-well-construction
https://www.michigan.gov/egle/about/organization/drinking-water-and-environmental-health/water-well-construction
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Authority: Act 399 of 1976 (Safe EGLE Division: Drinking Water and
Drinking Water Act) Environmental Health

Drinking Water Program

Regulates the public
water supplies to ensure
that they are complying
with state and federal
requirements to provide
clean water to Michigan
residents.

Webpage: Drinking Water



https://www.michigan.gov/egle/about/organization/drinking-water-and-environmental-health/drinking-water

Source Water Protection \ f
Program

Authority: Voluntary program with guidelines EGLE Division: Drinking Water and
developed in response to 1986 amendments to )

the federal Safe Drinking Water Act Environmental Health

Assists local communities
in protecting their water
source, including identifying
areas where groundwater is
used to supply drinking
water to communities.

Webpage: Source Water
Protection



https://www.michigan.gov/egle/about/organization/drinking-water-and-environmental-health/source-water-protection
https://www.michigan.gov/egle/about/organization/drinking-water-and-environmental-health/source-water-protection

N @

Authority: Part 317 of Act 451 of 1994 EGLE Division: Geologic Resources
(NREPA) Management

Water Use Program

Regulates water
withdrawals to manage
the groundwater and
surface water resources
within Michigan’s
jurisdiction of the Great
Lakes Basin.

Webpage: Water Use



https://www.michigan.gov/egle/about/organization/geologic-resources-management/water-use

Groundwater Support

Wellogic

Laboratory Analysis for Groundwater Quality
Remediation Information Data Exchange (RIDE)
MiEnviro

EGLE’s ArcGIS Online Environment

Web Maps

Groundwater Data Management System
Hydrologic Enhancements for Michigan
Michigan Hydrologic Framework




Wellogic

MICHIGAN DEPARTMENT OF ENVIRONMENT, GREAT LAKES, AND ENERGY

* Water well and pump T_m_“;;ﬂ‘;“““ﬂ;m:;_z-#

record required by the i

Water Well Construction I
and Pump Installation T R
Code in Part 127. e R L

* Over 1 million records
* Publicly accessible i
* Website: Wellogic Home — st

* Informational website: e —
Wellogic e e



https://www.egle.state.mi.us/wellogic/Login.aspx?ReturnUrl=%2fwellogic%2fdefault.aspx
https://www.egle.state.mi.us/wellogic/Login.aspx?ReturnUrl=%2fwellogic%2fdefault.aspx
https://www.michigan.gov/egle/maps-data/wellogic

Laboratory Analysis

* Drinking Water

— EGLE Drinking Water Laboratory offers services
for the analysis of drinking water quality

— EGLE Laboratory Certification Program certifies
laboratories for the analysis of drinking water

* Environmental Laboratory

— State-run environmental laboratory for
analyzing environmental samples

 Website: Laboratory Services

* Groundwater quality results are

— Incorporated into project documents and
available in program-specific databases or

— Restricted when containing sensitive
information



https://www.michigan.gov/egle/about/organization/Remediation-and-Redevelopment/laboratory

Remediation Information Data
RIDE
Exchange %/

* Platform to exchange data and information for
the Environmental Remediation and Leaking
Underground Storage Tank Programs

 Groundwater information and data is available
In site-specific reports

e Website: Remediation Information and Data
Exchange

Informational Website: Remediation
Information Data Exchange (RIDE) - About



https://www.egle.state.mi.us/RIDE/home
https://www.egle.state.mi.us/RIDE/home
https://www.michigan.gov/egle/maps-data/ride
https://www.michigan.gov/egle/maps-data/ride
https://www.michigan.gov/egle/maps-data/ride
https://www.michigan.gov/egle/maps-data/ride

& MiEnviro Portal

* Platform to exchange data and information
for the Groundwater Discharge, NPDES, and
Water Use Programs

* Groundwater information and data is
available in site-specific reports

* Website: MiEnviro Portal

* Informational Website: MiEnviro Portal -
About



https://mienviro.michigan.gov/ncore/external/home
https://www.michigan.gov/egle/maps-data/mienviroportal
https://www.michigan.gov/egle/maps-data/mienviroportal
https://www.michigan.gov/egle/maps-data/mienviroportal

EGLE’s ArcGIS Online Environment

* Access to EGLE’s spatial information, including:
— Spatial datasets
— Maps

— Apps
— Stories
e Website: EGLE's ArcGIS Online Environment
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https://egle.maps.arcgis.com/home/index.html

Web Map for Groundwater: RIDE

Website: RIDE Mapper

v [ RIDE Mapper x 4+
& C [ O ntp perience.arcgis.c perience/caac246954. 6d89c111d3b
RIDE Mapper
Michigan Department of Environment, Great Lakes, and Energy
About the Map a ¢

The RIDE Mapper is an online application that allows users to view
sites of environmental contamination under Part 201, leaking
underground storage tank sites (both open and closed) regulated
under Part 213, and underground storage tank facilities (both active
and closed) regulated under Part 211

In addition, users can view any land use or resource use restrictions -

imposed on a property that has been provided to EGLE. Users can
search and display sites based on city, county, EGLE district, and/or
Michigan legislative districts. Internal map functions allow the user to
view and search for sites within a centain distance, lot of land, or
stream segments.

As the name indicates, RIDE Mapper has strong connections to the
R diation Inf ion Data Exch RIDE Mapper shows the
locations of facilities regulated by RRD. Basic site information and
attributes about facility locations are available in RIDE Mapper, but
more detailed site information is available in RIDE

Help

* Visit our How to Use Guide for help using this application

* Email EGLE-RRD-RIDE-Mapper@Michigan.gov for questions
about map content.

* Email EGLE-Maps@Michigan.gov for map feedback.

[ @ About the Map ]

[ © Search By Location ][ & Filter ]

@ Buffer ]

[ © Search By Attribute ][
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https://experience.arcgis.com/experience/caac24695429449bbf6cc6d89c111d3b

Web Map for Groundwater: Water Well
Viewer

Website: Water Well Viewer

v B Water Well Viewer X + - g 3¢
& © O httpsy/experience.arcgis.com/experience/4af1cf3544b34411b1da781d756956e2/page/Mapperviews=About-the-Map AR - )
Water Well Viewer Eh LC
Michigan Department of Environment, Great Lakes, and Energy 7
About the Map Layers & Legend
) .
The Water Well Viewer (WWV) is an easy to use application that : )i ¥ 4 Hawi Hell Wellogic Wells
allows users to view water wells (from Wellogic) on a map. The WWV L 0
¢ (o}
allows users to retrieve a well record or a series of records by i . Wllhigad Protaction Avess Liyars
clicking on an individual well or selecting a group of wells. Roads,
bod<e§ of water, aerial phf:tos, wellhead protection areas, and sites Wallfsad Froteaion s
of environmental contamination are some of the other useful i )
feat that can be viewed along with the water wells. @
features an be viewed along with the water w Gelderloos, Andrew (EGLE) (GelderloosA@michig: 5 [ Enulbnmentalizyers
Help > Boundary Layers
« Visit our How to Use Guide for help using this application.
* Email Well ichi; gov for i about map content. Wellogic Well
* Email EGLE ichis gov for map feedback slegielle’s
© Typell
@ Typel
© All Other Wells
Wellhead Protection Areas Layers
Wellhead Protection Areas
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& Type 1 Provisional WHPA
Type 2 Provisional WHPA
ow Vulnerability WHPA
5
5
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b)
RS i T
@jfoontheMep : ' SBAaa ( = Logend )
- oo 4 o 2 ) e plieel > g
i & (0% 3 o
[ © Searchfor Wells ][ & MapiTools ] Michigan state Unwersiy, Proyince of Onfario, Esr, TomTom, Garmin, SafeCrany” & ~inologies, Inc, METUNASA, USGS, EPA,NPS, USDA, USPW.., Powered by [ B Aboutthe Data ][ 03 Print Map ]



https://experience.arcgis.com/experience/4af1cf3544b34411b1da781d756956e2

Web Map for Groundwater:
GeoWebFace

Website: Geo\WebFace

v [l GeoWebFace X 4+ - a 5

e_50"%3A%7B"widget_656-dataSource_50-192bf0fd0b4-layer-216"%3Afalse%2C"widget_656-dataSource_50-19d4aac51e6-laye... A ) o= Q
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& C (O hup
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GeoWebFace

Michigan Department of Environment, Great Lakes, and Energy

g
eGLE

About the Map

This second iteration of the well-known GeoWebFace
is an online application sponsored by EGLE's Geologic.
Resources Management Division which allows users to
view information related to Michigan’s non-renewable
geological resources including: hydrocarbon
development wells, gas storage wells, mineral wells,

Capital Reglon
[31jinternatianal 3>

Wellogic Water Wells

© Wellogic Type Il Wells
& Wellogic Type | Wells

(®) All Other Wellogic Wells

and sites associated with permitted and historic ) Gadls
mining. e y H gy
Through connections with EGLE's DataMiner, users % Quiatamary Geology
can access and view more specific detailed > 08’ Label

information within well files, well logs, and production
records. Users can also display geologic information
and associated features including: quaternary geology
and geological features, bedrock geology and
geological features, water wells, wetlands, and

Waverly

e B B
©)
-, TO4N,RO3W.

regulated dune areas.

« Internal map functions allow the user: to view, filter,
and search for items based upon attributes and
location

o Change basemaps

* Measure distances

 Change the transparency of layers

* Select items of interest to see additional
information

* Add additional data layers available online or add
via a URL or file

* Export the data

Help

&) Quick Zoom » Map Tools
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Postglacial alluvium

Dune sand
Lacustrine clay and silt
Lacustrine sand and gravel

Glacial outwash sand and gravel and
postglacial alluvium

. lce-contact outwash sand and gravel

Fine textured glacial till

. End moraines of fine textured till
Medium textured glacial till

[y End moraines of medium-textured till
Coarse-textured glacial till

. End moraines of coarse-textured till

I Thin to discontinuous glacial till over bedrock
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3 Print Map [} Add Data
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o @‘)‘E ] {@ Selected features: 0
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Powered by Estis



https://experience.arcgis.com/experience/c44f7e5e509b4c879ea37c8f1e6972ea#zoom_to_selection=true

Web Maps for Groundwater:

Dataset Comparison

Wellogic wells Wellogic wells Wellogic wells
Wellhead Protection Areas Wellhead Protection Areas

Statewide groundwater monitoring

network
Environmental Remediation Sites; Environmental Remediation Sites;
Underground Storage Tank Sites Underground Storage Tank Sites;
Superfund Sites

Brownfield Redevelopment Sites

Land or Resource Use Restriction

Solid Waste Disposal Sites (Part Solid Waste Disposal Sites (Part

115 Landfills) 115 Landfills)
Geology and geologic features Geology and geologic features
Wetlands (Part 303)

Sand dune areas

Sand and gravel operations;
Mining; Oil, gas, and mineral wells

Users can upload datasets Users can upload datasets




Groundwater Data Management
System

* Central data warehouse
— House all of EGLE’s groundwater data
— Accept new data from EGLE staff and others
— Be queried by internal and external customers
— Communicate with other external databases

* Easier access to standardized data to enable:
— More-informed decision making
— Better data quality

— Greater transparency and confidence in EGLE data
and decisions




Hydrologic Enhancements for Michigan

* Review and Enhance:
— Surface water monitoring networks
— Groundwater monitoring networks
* Airborne electromagnetic surveys

— To better understand the structure
of aquifers

* Groundwater Modeling

— To simulate how the environment
responds to differentimpacts

* Website: Hydrologic Enhancement
for Michigan (HEMI)
* Michigan Hydrologic Framework

— Centralized access to groundwater
models

— (MSU) Website: Michigan
Hydrologic Framework



https://www.michigan.gov/egle/about/organization/geologic-resources-management/hydrologic-enhancement
https://www.michigan.gov/egle/about/organization/geologic-resources-management/hydrologic-enhancement
https://www.canr.msu.edu/iwr/research/current-projects/michigan-hydrologic-framework
https://www.canr.msu.edu/iwr/research/current-projects/michigan-hydrologic-framework

Michigan Department of

Environment, Great Lakes, and
Energy

800-662-9278
Michigan.gov/egle

Follow us at:
Michigan.gov/EGLEConnect



https://www.michigan.gov/egle
https://www.michigan.gov/egle/outreach/connect
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