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Some Contrasts

"  Michigan
" Riparian rights
" Only one undesired
condition in water-

withdrawal legislation:
streamflow depletion

" Statewide legislation and
screening with local user
groups formed as needed

" Only few local or county
groundwater flow models
available

" | egislation assumes good
conditions in 2008 does not
require mitigation
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California

Appropriative rights
Six sustainability indicators

Local planning for
groundwater management
under SGMA within
statewide framework

Regional groundwater
models in many areas

Adjudicated basins and
basins that may require
mitigation to meet
sustainabllity targets



Motivation

B Great Lakes-St. Lawrence River Basin Water
Resources Compact, 2008

... Withdrawals overall will not result in significant
Impacts to the Waters and Water Dependent Natural
Resources of the Basin, determined on the basis of
significant impacts to the physical, chemical, and

biological inteqgrity of Source Watersheds
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nigan implementation (2008 Public Act 190):
N of the 8 Great Lakes States committed to

ement the Compact
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1. Initial condition

2. Some density changes

3. Some replacement of
sensitive species
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4. Notable replacement of
sensitive species
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5. Tolerant species dominant;
ecclogical function altered
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6.5evere alteration of

ecological structure
EXPLANATION nd function
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Adapted from: Davies, S.P. and Jackson, S.K., 2006, The biological
condition gradient— a descriptive model for interpreting change in

aquatic ecosystems: Ecological Applications, v. 16, no. 4, p. 1251-
1266, doi: 10.1890/1051-0761(2006)016[1251: TBCGAD]2.0.CO;2.




Preserve the
geography of
surface-
water flow

Cold stream

Cold small river

Cold transitional stream

1 1 C I a S S e S Cold transitional small river

Cold transitional large river

b d Warm transitional stream
aS e O n Warm transitional small river

Warm transitional large river

flow and

Warm small river

temperature

N

50

Miles

- Zorn and others, 2008, MDNR Fisheries Report 2089,
%USGS http://www.michigandnr.com/PUBLICATIONS/PDFS/ifr/ifrlibra/Research/re
ports/2089/RR2089.pdf
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Approach

" When legislation was developed, there were no regional
groundwater flow models to base decisions

" State had recently compiled groundwater information into
a Groundwater Inventory and Map repository

" Many wells are installed every year
" High capacity well > 70 gallons/minute, 0.31 acre-foot/day

= Statewide screening tool for high capacity wells

= Allow registration of withdrawals less likely to cause adverse
Impact

" Require analysis for withdrawals that might cause adverse
Impact: withdraw enough to move watershed to D zone

" Analytical solution for streamflow depletion — companion equation
for drawdown
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Screening Tool: Analytical solution

" Requires: distance from well to stream (d), transmissivity
(T), storativity (S), streambed conductance (A).

[ [es) ( N MY Nt P S’
[Tt | ~ P \asT >T) \41” \4?1‘

" S -> typical of leaky aquifer, 0.01 for glacial

" T ->from Michigan Groundwater Inventory and Map. For
glacial deposits based on water-well records and glacial
landforms; for bedrock based on aquifer-test analysis.
Median value from 1000 m grid used for each watershed.

" d->from web-based mapping tool
" t->time: 5 years of pumping
" ) ->streambed conductance, estimated from T
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Assumptions

" Aquifer in connection with stream

" Pumping does not
change recharge or stream stage

® No boundaries

® Streambed resistance Is T @,
considered e

" Uniform aquifer properties \K\/”‘
" Horizontal flow

" Water to well from storage
(drawdown) or stream

Reeves, H.W., Hamilton, D.A., Seelbach, P.W., and Asher, A.J., 2009,
gUSGS Ground-water-withdrawal component of the Michigan water-withdrawal
s screening tool: U.S. Geological Survey Scientific Investigations Report

2009-5003, 36 p., also available at https://pubs.usgs.gov/sir/2009/5003/.
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From USGS Circular 1186
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Figure 13. Effects of pumping from a hypothetical ground-water system that discharges to a stream. (Modified
from Heath, 1983.)



o Pumping

——Stream Depletion
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Fraction of Maximum Pumping Rate

1000
TIME IN DAYS

Well 500 ft from stream
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= MICHIGAN.GOV
D =3 Michigan’s Water Withdrawal Asse: ‘ G \ihigan's
—--—- Department of Environmental Quality g Official

" Web Site

Michigan.gov Home | WWAT Home | Map | Access Data | Contact Us

Welcome

The Water Withdrawal Assessment Tool (WWAT) is designed to estimate the likely impact
of a water withdrawal on nearby streams and rivers. Use of the WWAT is required of
anyone proposing to make a new or increased large quantity withdrawal from the waters of
the state, including all groundwater and surface water sources, prior to beginning the
withdrawal. You must use the WWAT to determine if a proposed withdrawal is likely to
cause an Adverse Resource Impact, and to register the withdrawal. The results page
provides a quick link to submitting a registration. A registration is valid for 16 months; the

withdrawal capacity must be installed within that 18 months or the registration becomes
void.

Michigan.gov Home | WWAT Home | Contact WWAT | State Web Sites
Privacy Policy | Link Policy | Accessibility Policy | Secunty Policy
Copyright @ 2017 State of Michigan
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D Eﬁ?‘i Michigan’s Water Withdrawal As

Department of Environmental Quality

, State of Michigan, Earthstaro
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MICHIGAN.GOV

Michigan's
5 Official
Web Site

Run the Tool

e the
Il be

ithdrawal |

Location

About the Tool

-24.03130007, 43 43556024

Michigan.gov Home | WWAT Home | Contact WWAT | State Web Sites Privacy Policy | Link Policy | Accessibility Policy | Security Policy

Copynght @ 2017 State of Michigan
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Michinan’e Watar Withdrawal Acca 1 T
=—= Departm ENTER WITHDRAWAL INFORMATION Official

Web Site

* Fields indicated with an asterisk are required.

= Withdrawal Source: " n the Tool
(select an icon) raluate a
opa0

ithdrawal, first
Surface Water Groundwater Shallow Pond
(from stream)

* Pumping Capacity (GPM): {Stats at Lncation
Lat/Long from Map: 3.416154, -84.938642 - 2 el AR

) ) = Average Well Depth (FT): 91
* Well Casing Depth (ft): = Percent Wells in Glacial: 97
L ]

Percent Wells in Bedrock: 0
* Aquifer Type:

Pumping Schedule
s Pumping: [0
tinuous Pumping Jul

* Pumping Hours/Day: Aug
* Pumping Days/Week:

(heold Ctrl to select multiple months)
i T

: ‘ Run Model I

Map Layers

Find a Location

— —

‘t_:__x' ™ ps I At £ 2 ) About the Tool
- g o s L

-84.04240138, 4342450312
Michigan.gov Home | WWAT Home | Contact WWAT | State Web Sites Privacy Policy | Link Policy | Accessibility Policy | Security Policy

Copynight @ 2017 State of Michigan
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Water withdrawal screening results

ARI Zone Graph
ARI Line

Result: Zone D
|:> The proposed withdrawal has

failed the screening process.

You must request a site specific

review below in order to begin
using this withdrawal.

A

The graph above illustrates the estimated impact of the proposed
withdrawal on the affected stream, and its potential for causing an
adverse resource impact (ARI).

Results: ite-Specific Review
The proposed withdrawal has failed the screening process. The

projected impact of the withdrawal lies within "Zone D' and is m
likely to cause an adverse resource impact.

A oe oot
A large quantity withdrawal (LQW) with a capacity of 70 or more S

GPM must be registered before the withdrawal can begin. To
register this withdrawal as you just entered it, use the button at
the right.

A registration must be verified within 18 months by installation of
the withdrawal. A registration that does not match actual
installation, or that has not been installed within 18 months
becomes void.

Stream Clas_sification: Cold transitional stream
Learn I'TIU[E._-‘-H

DISCLAIMER: The Water Withdrawal Assessment Tool is designed to estimate the likely impact of a
proposed water withdrawal on nearby streams. It is not an indication of how much groundwater may be
available for your use. The quantity and quality of groundwater varies greatly with depth and location. You
should consult with a water resources professional or a local well driller about groundwater availability at your
location.
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