
Sustainability goals 
used in planning efforts 
in other states
April 26, 2022



Develop a Water Supply Sustainability Plan

• Utilize ISWS sustainable yield estimates to establish 
water use sustainability goal

• Outline strategies to get there

• Estimate performance of strategies for reaching goal

• Work to build consensus around needed strategies 
and voluntary reduction targets

IDNR Grant Proposal

NWPA Mission Statement: 

The NWPA, formed by 
intergovernmental agreement, 
seeks to collaboratively plan for 
and steward our shared river 
and groundwater resources to 
ensure a sustainable water supply 
for the people, economy, 
environment, and future 
generations.

NWPA Vision Statement: 

The NWPA area will have 
dependable supplies of 
water for generations to come.



Planning process would provide NWPA members with the 
answers to the following questions:

• How much less water do we need to use? 

• How far will specific conservation strategies get us?

• What strategies are the most effective? 

NWPA Water Supply Sustainability Plan



What it is What it is not

Voluntary

Broad water use reduction targets 
for the NWPA region, not focused on 
any one municipality

Raises awareness of the need for 
action and provides steps

Does not establish any new or broader 
regulatory authority

Does not address unique conditions and issues 
facing individual municipalities

Some locations may need to conserve more 
water

Local governments, particularly in risk areas, will 
still need to develop their own local plans

NWPA Water Supply Sustainability Plan



Case studies



Contamination and over-withdrawal of 
groundwater sources are issues other 
states are dealing with too. 

Survey of States shows that most have 
updated policies and/or anticipate 
further changes in the coming years. 

Learn from others to see if similar 
approaches could work in northeastern 
Illinois. 

Why look to other states? 

Gerlak, A., Megdal, S. B., Varady, R., & Richards, H., “Groundwater governance in the U.S.: Summary of initial survey results”, 

May 2013 (https://wrrc.arizona.edu/sites/wrrc.arizona.edu/files/pdfs/GroundwaterGovernanceReport-FINALMay2013.pdf).

State employing particular groundwater management strategies



Looked for states that have a 
groundwater management 
planning process.

• Minnesota
• Texas
• California

Planning efforts

Each state provides guidance on what these 
plans need to cover and how to establish goals. 

For each, we present:
• Overview of planning process
• How is sustainable yield determined?
• How is sustainability defined?
• How are the above 'operationalized’ in an 

example plan? 



Texas



Texas
Planning entity: 
Groundwater Conservation Districts (GCDs)

Sustainable management criteria: 
Achieve "Desired Future Conditions," which are 
quantifiable future groundwater conditions 
(particular groundwater level, a level of water 
quality, a volume of spring flows, etc)

Timeline: 
50 years

Required plan components: 
GCDs must consider the plans of other GCDs within the 
same Groundwater Management area and jointly 
develop the slate of "desired future conditions.“
• existing total usable volume of groundwater;
• annual groundwater use;
• annual amount of recharge in the district/ recharge 

potential
• Measurable performance standards and 

management objectives, actions necessary to 
achieve objectives Modeled Available Groundwater 
(MAG) in the GCD based on the desired future 
condition (DFC) in 50 years. 

Plan review: 
Texas Water Development Board (TWDB)



Texas
Groundwater Conservation 

Districts (GCDs) work together 

within the 16 Groundwater 

Management Areas (GMAs) to 

develop Desired Future 

Conditions (DFCs)

Desired future conditions 

can include declines in 

aquifer levels.

The Texas Water Development 

Board uses the DFCs to determine 

how much groundwater is available 

-- modeled available groundwater --

for withdrawal and these form the 

State Water Plan



Mace, 5 gallons in a 10 gallon hat

Mace, Robert E. 2021. “Five Gallons in a Ten Gallon Hat: Groundwater Sustainability in Texas,” The Meadows Center 
for Water and the Environment, Texas State University, Report 2021-08.

• Mace reviews maximum sustainable production (not sustainable 
yield) against the planned Desired Future Conditions for each of the 
groundwater management areas.

• Defines maximum sustainable production as the maximum amount 
of groundwater that can be produced indefinitely regardless of 
environmental, economic, or social consequences.

• A planning process that identifies unacceptable environmental, 
economic, or social consequences for groundwater sustainability 
would likely result in a sustainable yield less than the maximum 
sustainable production.



Texas

Mace, Robert E. 2021. “Five Gallons in a Ten Gallon Hat: Groundwater Sustainability in Texas,” The Meadows Center for Water and the Environment, Texas State University, Report 2021-08.

• ~ 95% of locally-expressed desired future 
conditions are based on water-level declines

• Groundwater is currently being produced at 1.8 
times the maximum sustainable production 
amount, and groundwater is expected to be 
produced 2.4 times the maximum sustainable 
production amount in the future. 

• Of the 21 aquifer systems analyzed, 13 are currently 
being produced at or below the maximum 
sustainable production amount. But in the future, 
this drops down to 5. 



California



California
Planning entity:
Groundwater Sustainability Agencies (GSAs) in high-and medium-
priority basins.

Planning Geography:
A basin prioritization process determines the requirement for 
forming GSAs and preparing groundwater sustainability plans 
(GSPs).

Goal:
the management and use of groundwater in a manner than can be 
maintained during the planning and implementation 
horizon without causing undesirable results.

Each plan is designed to avoid six undesirable results:
• Lowering of Groundwater Levels
• Reduction of Storage
• Seawater intrusion
• Degraded quality
• Land subsidence
• Surface water depletion

Required plan components:
• Basin description;
• Water budget;
• Establish sustainable management criteria, 

including developing minimum thresholds for each 
of the 6 undesirable results;

• Climate change incorporation;
• Strategies;
• Monitoring network plans to monitor sustainability 

criteria

Implementation Geography:
A GSA can define management areas that are required 
to meet different undesirable result minimum 
threshold criteria and therefore have different 
implementation actions

Plan review:
State



What is groundwater sustainability?
sustainable yield & groundwater levels



California
Six undesirable results



California
The water budget shall quantify the following, either 
through direct measurements or estimates based on 
data: 
1. Total surface water entering and leaving a basin by 

water source type.
2. Inflow to the groundwater system by water source 

type, including subsurface groundwater inflow and 
infiltration of precipitation, applied water, and 
surface water systems, such as lakes, streams, 
rivers, canals, springs and conveyance systems. 

3. Outflows from the groundwater system by water 
use sector, including evapotranspiration, 
groundwater extraction, groundwater discharge to 
surface water sources, and subsurface groundwater 
outflow. 

4. The change in the annual volume of groundwater in 
storage between seasonal high conditions. 

5. If overdraft conditions occur, as defined in Bulletin 
118, the water budget shall include a quantification 
of overdraft over a period of years during which 
water year and water supply conditions 
approximate average conditions. 

6. The water year type associated with the annual 
supply, demand, and change in groundwater stored. 
An estimate of sustainable yield for the basin.



California



Representative 
Monitoring Sites 
Example

California



California



Timeframe



California – Planning Timeframe



California



California



California



California – Implementation Timeframe

• GSPs have 20-years to achieve 
sustainability, and must include 
5-year interim milestones, the 
sustainability criteria vary over 
the timeframe to allow for 
beneficial uses while still 
moving towards sustainable 
yield. 

• As long as the plan 
demonstrates project 
implementation moving 
towards SY, failure to meet SY in 
any given year is acceptable.



Spatial Scale / 
Geography



Lateral basin boundaries
planning geography is defined by 
the state as the Basin itself.
- Local agency(ies) form GSAs at the basin 
scale
-If no agency(ies) form a GSA, and the 
basin is medium-high-priority, the GSA 
authority defaults to the county in which 
the basin is contained.
- If a GSA is not formed for a basin, the 
basin is put on probationary status and 
subject to probationary actions (fees, 
increased reporting requirements).

Vertical basin boundaries 
determined by the GSP



California – Geography • Sustainability is evaluated at 
multiple spatial scales within the 
basin

• Representative monitoring wells 
are used to evaluate sustainability 
criteria (minimum threshold 
exceedance) and criteria can vary 
across wells / combinations of 
wells

• Not all monitoring wells have to 
meet the minimum threshold 
criteria to avoid an undesirable 
result; the GSA makes a 
determination as to when the 
lowering of groundwater levels 
becomes ' significant and 
unreasonable'



California – Geography





Minnesota



Minnesota
Planning entity: 
Minnesota Department of Natural Resources for priority basins

Goal:
Sustainable water use that does not harm aquifers/ecosystems, negatively impact surface waters, 
degrade water quality, create unresolved well interferences or water use conflicts; and is 
reasonable, efficient, meets water conservation requirements.

Required plan components: 
• Hydrologic data; 
• Present and future water and land use;
• Problems and concerns;
• Water conservation strategies;
• Other relevant regulations & plans

Plan review: 
State 



What is groundwater sustainability?
Use that does not harm ecosystems, water quality, or the ability of present and future 
generations to meet their needs



Minnesota
North & East Metro GWMA

I. Groundwater use in the GWMA does not harm aquifers and 
ecosystems, and does not negatively impact surface waters.

II. Groundwater use in the GWMA is reasonable, efficient, and 
complies with water conservation requirements. 

III. Groundwater use in the GWMA does not degrade water 
quality. 

IV. Groundwater use in the GWMA does not create unresolved 
well interferences or water use conflicts. 

V. All groundwater users in the GWMA have the necessary 
permits to use groundwater.



Minnesota
I. Groundwater use in the GWMA does not harm aquifers 
and ecosystems, and does not negatively impact surface 
waters.

• Safe Yield is used as the measure of limits on allowable 
water use.

• Safe yield is defined by state statute, and thresholds 
determined separately for Confined and Unconfined 
aquifer.

• Water levels that have stabilized above the threshold 
indicate compliance with safe yield.

• Groundwater appropriations may also be subject to 
additional limits based on their surface water and 
other related resource impacts as established in 
MN statute



Minnesota
Safe yield 

• Confined Aquifer: Threshold set at a 
percent of the available head.

• Measured by water elevation at an 
observation well some distance from 
the high capacity well.

• 25 percent of the available head must 
remain in an observation well

• Watering threshold is 50 percent of the 
available head to allow time to put 
plans into effect to avoid continued 
declines.



Minnesota

Groundwater-Level Data and Trends
- DNR statewide network of dedicated water-level 
observation wells
- The GWMA contains 60 actively measured obwells (Figure 

4-2). 
- DNR staff reviewed data from obwells for statistically 
significant trends in annual minimum water levels for the 20-
year period from 1993 through 2012. In the North & East 
Metro GWMA, sufficient data for analysis was available for 
19 wells at 14 locations



Minnesota
II. Groundwater use in the GWMA is reasonable, 
efficient, and complies with water conservation 
requirements.

• By MN statute, public water suppliers serving 
more than 1.000 people must implement 
demand reduction measures (next slide).

• Water conservation conditions on 
appropriation permits for non-municipal 
suppliers where reasonable use can be 
determined.

• Water conservation for non-permitted water 
users can be established via local jurisdictions 
(watershed districts, municipal government).



Minnesota
State water conservation standards 
Condition of permit for public water suppliers serving more than 1,000 people

• Reduce unaccounted water loss to less than 10%

• Reduce residential use to less than 75 gpcd

• Achieve at least 1.5% annual reduction in industrial, institutional, 
commercial and agriculture use

• Reduce peak demand to less than 2.6 times the average demand and

• Implement a water conservation rate structure (or a uniform rate 
structure with a conservation program).



Minnesota
III. Groundwater use in the GWMA does not degrade 
water quality.

• Compliance with safe yield for confined aquifers 
precents water quality degradation

• Use of pollution containment wells where pumping 
would cause pollutants to spread

• Water quality considerations for surface water 
incorporated into groundwater appropriation 
thresholds for surface water



Minnesota
IV. Groundwater use in the GWMA does not create unresolved well interferences or water use conflicts.

• Water allocation priorities are sent by state statute. Priorities, from highest to lowest are as follows:
• (1) domestic water supplies and power producers which have approved contingency plans;

• (2) uses of less than 10,000 gallons per day;

• (3) agricultural irrigation and processing of agricultural products consuming in excess of 10,000 gallons per day;

• (4) power production without approved contingency plans;

• (5) other uses in excess of 10,000 gallons per day; and

• (6) nonessential uses of water.

• Well interference, defined by state statute (when groundwater appropriation causes the water level to fall 
below the reach of those wells. Interference complaints only valid for wells constructed prior to permit 
issuance for well allegedly causing interference was issued; remedy for existing and potential conflicts are 
outlined in state law

• Water use conflict, defined by state law, occurs when water demands for existing and proposed users exceed 
available waters and can be resolved only by limiting or restricting pumping (outlined in state law)



Minnesota
V. All groundwater users in the GWMA have the 
necessary permits to use groundwater.

• The preceding objectives can only be achieved with a 
permitting system, as they provide data on use and the 
means to limit use to meet sustainability thresholds.

• High capacity users (10,000 gallons per day or 1 million per 
year) must obtain a water appropriation permit, pay annual 
fees, and report annual water use.

• Must also comply with any special conditions placed on 
permits to ensure sustainability.



Timeframe & 
Geography



MN Groundwater 
management plans

• Three groundwater management areas have been 
identified, where trends suggest GW use might be or 
become unsustainable

• Each area now has a plan, authored by DNR

• Given varying levels of information about 
the groundwater systems, two of the plans do not 
establish or include a total allocation limit; instead they 
outline a path for DNR to determine sustainable 
thresholds and manage appropriations to stay within the 
thresholds in a planned and transparent framework.



Plans identify future work by 
MDNR in the next 

five years to lead to more 
sustainable outcomes

MN Groundwater management plans



Elements considered in selecting the boundary of 
the GWMA included
• Hydrogeology 
• Water use 
• Water dependent natural resources
• Water quality 
• Jurisdictions, governance and planning



Discussion



California Minnesota Texas

Author Groundwater Sustainability 
Agencies (GSAs) with DWR 
assistance/ review

MNDNR Groundwater Conservation 
Districts (GCDs)

Geography/ S
cale

Local Units of government (GSAs) in 
coordination with other GSAs in the 
same high- and medium priority 
basins

Defined by water use, hydrogeology, 
watershed boundaries; including multiple 
aquifer systems. Typically portions of 2-5 
counties

County, but coordinating within 16 
management areas

Timeframe 20 year planning 5 years planning timeframe 20 year planning timeframe

Goal Avoid six undesirable results 
(lowering of GW levels, reduction of 
storage, seawater intrusion, 
degraded quality, land subsidence, 
surface water depletion)

State’s sustainability goals: Sustainable water 
use that: does not harm aquifers/ecosystems, 
negatively impact surface waters; degrade 
water quality; create unresolved well 
interferences or water use conflicts; and is 
reasonable, efficient, meets water 
conservation requirements

Achieve "Desired Future 
Conditions," which are quantifiable 
future groundwater conditions 
(particular groundwater level, a 
level of water quality, a volume of 
spring flows, etc)

Summary: 

Groundwater Management Planning



Discussion questions

1. What struck you about these planning 
approaches?

2. Is there a particular aspect of a state’s 
approach you could see working in Illinois?

3. Is there another state you think we should 
look at?



Margaret Schneemann

mschneemann@cmap.Illinois.gov

Nora Beck

nbeck@cmap.Illinois.gov




