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Updates to the Jordan Rule

This year marks the third year of implementing the Water
Use program’s Jordan aquifer rule, and the fifth year of
collecting hydrogeological data for implementing the rule.
The Jordan aquifer is used as a source of water for many
different public water systems, industries, and confined
animal feeding operations in the state. The Jordan aquifer is
also increasingly targeted for storage and recovery of water
from other sources, particularly in Polk and Johnson counties.
The Jordan aquifer is a deep, confined aquifer throughout
most of Iowa. The exception is extreme northeast Iowa, where
geologic units that form the Jordan aquifer are exposed on
the land surface. Three distinct geologic units comprise the
Jordan aquifer.
From top to
bottom, these
are the St. Peter
Sandstone
Formation, the
Prairie du Chien
Group, and the
Jordan Sandstone
Formation. The
total thickness of
these three units
is commonly
around 500
feet, with the
majority of the
thickness arising
from fractured
dolomite of the
Prairie du Chien
Group (see
Figure 1).

Figure 1: Generalized stratigraphy
and thickness of geologic formations
that comprise the Jordan (CambrianOrdovician) aquifer in Iowa. Included are
the aquitards above and below the aquifer
(from DNR 2011).

Since 2015,
all water use
permits in
Iowa using the
Jordan aquifer
are regulated by
a three-tiered
classification
system using
measured

pumping water levels and a 1978 published potentiometric
surface (Horick and Steinhilber, 1978). Table 1 below shows
the different tier classifications listed in the Jordan Rule.
For specific rule language: www.legis.iowa.gov/law/
administrativeRules/rules?agency=567&chapter=52.
Declines from 1978 levels to current
pumping levels in Jordan well
More than 600 feet
of pressure head
between aquifer and
1978 potentiometric
surface

Less than 600 feet
of pressure head
between aquifer and
1978 potentiometric
surface

Tier 1

< 300 feet

<50 percent

Tier 2

300-400 feet

50-75 percent

Tier 3

>400 feet

>75 percent

Table 1. Jordan aquifer rule tier classification.

Jordan Water Use Permits

In 2017, the total number of water use permits in the Jordan
aquifer dropped in the state, decreasing to 207 active permits.
This decline is from a number of permittees dropping a
formerly active or proposed Jordan well from their permit.
In total, there were three new Jordan aquifer water use
permits and seven new Jordan aquifer wells drilled in 2017.
All three new permits and five of the seven new wells were
for confined animal feeding operations. Two new wells were
permitted for public water supplies (Figure 2).
In 2017 a total of 38 water use permits were modified,
renewed or updated using the new Jordan rule protocols.
A regional numerical model was also developed and used to
assist in accurately predicting water level decreases as a result
of increases in allocation for users in Polk County, including
the cities of Des Moines, Grimes, West Des Moines, Indianola
and Altoona.
A numerical groundwater flow model is currently being
developed by the Iowa Geological Survey to assist water use
permittees in the Linn and Johnson county protected source
area.

Jordan Water Use

Total annual water withdrawals from the Jordan aquifer

increased to more than 25 billion gallons for
the first time since comprehensive water use
records began in 2013 (Figure 3).
The largest use category increase occurred
from public water supplies, increasing by 700
million gallons from 2016 to 2017 (from 15.7
to 16.4 billion gallons).

withdrawals from 2013-2017. The highest level of decline in water use was
Johnson County, which declined by 572 million gallons per year (mgy), from
1,372 mgy in 2013 to 800 mgy in 2017. Linn and Jefferson counties also reduced
water withdrawals from the Jordan aquifer by ore than 100 mgy from multiple
permittees from 2013 to 2017.

Jordan Water Levels

Last year, 277 out of 346 (or 80 percent) of Jordan water use wells submitted

Industrial use also increased 400 million
gallons last year, from 5.8 billion gallons
to 6.2 billion gallons. Both ethanol and
irrigation use categories remained steady
during this period.
Although not quantified in the current water
use database, much of the increase in public
water supply withdrawals was likely due
to large industrial purchasers from existing
public water systems.

Webster County’s increase in Jordan water
withdrawals was not from new permittees,
or increasing withdrawal from multiple
permits. One permittee in Webster County
had an abrupt increase in water withdrawals
occurring in a single calendar year,
increasing from 1,243 mgy in 2013 to 1,999
mgy in 2014.
This increase is due to a number of large
industrial users purchasing water from the
municipal system, which started in 2014.
Cerro Gordo, Polk, and Clinton counties
also had major water use increases from
existing permits during the last five years.
The water use increase from these counties
were similarly due to increases from current
permittees using existing permitted wells,
rather than new permits or new wells in each
county.
A number of counties also had substantial
decreases in Jordan aquifer water

Figure 2: 2017 Jordan water use program wells and Jordan aquifer total withdrawals by
county in Iowa.

Annual Water Withdrawn from the Jordan Aquifer
25
Water withdrawn, billion gallons per year

With five years of consistent records, it is
now possible to show which areas of the
state are having substantial changes in
withdrawals from the Jordan aquifer. Table
2 shows changes in water use totals between
2013 and 2017 for all counties that withdraw
more than 500 million gallons of water
from the Jordan aquifer. The largest countywide change in Jordan aquifer withdrawals
occurred in Webster County, where annual
water use increased by 754 million gallons
(over the five-year span), to nearly 3 billion
gallons in 2017.

20

2.7

2.8

2.6

2.8

5.1

5.5

6.0

5.8

2.6

Irrigation

6.2
Ethanol

15

10

15.7

16.0

15.9

15.7

16.4

Industrial

5

Public
0

2013

2014

2015

2016

2017

Figure 3: Iowa water use program permitted withdrawals by major category from the
Jordan aquifer 2013-2017.

approved static water levels to the program. This is similar
to earlier submittal rates from Jordan aquifer permittees.
A total of 202 static water levels were used to make the
potentiometric surface map (Figure 4).
The highest potentiometric surface, as determined by
subtracting static water level readings from the land surface
elevation, was in Emmet County, where water levels were
estimated to be above 1,150 feet above sea level (ft. ASL) in
northwest portions of the county.
The lowest potentiometric surface readings were from Clinton
County, where Jordan aquifer static water levels are now
estimated to be below 350 ft. ASL in the eastern edge of the
county.
The 2017 Jordan potentiometric surface has some new areas
with extended zones of depression, most notably LinnJohnson and Webster counties. This year was the first year
that depression areas are noted to be developing around Polk
and Cerro Gordo counties.

Consistent static and pumping water level information has
been taken for four years (2014-2017) by Jordan aquifer water
users and submitted through their annual report. Table 2
shows county water level changes associated in counties with
the largest water withdrawals. Water levels given in Table 2
were first standardized to feet above sea level and averaged
by county. The largest changes in Jordan static water levels
occurred in the counties with the largest increases in water
withdrawals: Cerro Gordo, Webster and Polk counties.
These three counties had water level declines of 28, 21, and 15
feet respectively. Annualizing water level changes to feet per
year, Cerro Gordo is experiencing 7 ft/year decline in static
water levels. The overall average annual rate of decline from
those 16 high use counties is -1.4 ft/year. This annual rate of
decline is typical for Jordan aquifer wells in Iowa.
Comparing water level declines with water use changes
show areas with high water use increases tend to have larger
declines in water levels. Counties with declines in water use,
such as Johnson and Linn counties, appear to have much

Figure 4: The 2017 potentiometric surface elevation of the Jordan aquifer derived from selected observed static water level information from
Jordan water users. Areas with insufficient data or where the aquifer is absent have been removed from the map.

County

Number of 2013 Use
Water Use (MGY)
Permits

2017 Use
(MGY)

Use Change
(MGY)

Number of
Matched
Water
Level Wells

2014
Average
SWL
(ft. ASL)

2017
Average
SWL
(ft. ASL)

Average SWL
Change (ft.)

Webster

8

2,171

2,925

+754

9

853

832

-21

Cerro Gordo

5

2,212

2,791

+580

11

818

790

-28

Polk

10

1,902

2,382

+480

7

568

553

-15

Clinton

14

1,684

2,026

+342

5

457

455

-2

Linn

7

1,943

1,823

-120

5

446

449

+3

Wapello

2

821

951

+130

1

561

556

-5

Johnson

7

1,372

800

-572

5

388

386

-2

Tama

4

616

799

+184

2

599

595

-4

Chickasaw

5

662

777

+115

2

826

824

-2

Marion

6

638

765

+128

6

554

549

-5

Henry

6

769

698

-70

4

463

459

-6

Dubuque

22

744

693

-51

10

604

609

+5

Washington

5

473

561

+88

2

462

454

-8

Jefferson

1

670

555

-114

3

480

470

-10

Delaware

6

610

553

-56

3

615

621

+6

Fayette

7

586

546

-40

3

773

782

+9

Table 2. County withdrawal changes from the Jordan aquifer exceeding 500 million gallons from 2013 to 2017, and
accompanying average county static water level changes from 2014 to 2017.
lower rates of recovery (-0.25 and +1 ft/year respectively), indicating that there
is a more prolonged period for water level recovery than water level decline in
counties affected by extensive Jordan aquifer withdrawals.
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Highlighting trends and changes in water withdrawals and water levels can be
useful in helping establish and expand protected water source areas in the Jordan
aquifer. Additionally, this information can be used to help inform existing permit
modifications and new permit requests from the program.

Horick, P.J., and Steinhilber, W.L., 1978,
Jordan aquifer of Iowa: Iowa City, Iowa
Geological Survey Miscellaneous Map
Series 6, 3 sheets, scale 1:1,000,000.

Permits Reaching Tier 2 Category
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Results from 2017 annual report forms indicate two additional Jordan Water Use
permit holders reached Tier 2 last year: Tyson Fresh Meats in Louisa County and
the City of Oakland in Pottawattamie County. The Water Use Program is working
with each of the systems to develop and implement a water use reduction plan
that changes the wells and permits back into Tier 1.

Water Use Program News

Charlotte Henderson is retiring after 29 years with the State of Iowa, with the last
15 years in the DNR's Water Use program. Charlotte’s work has been integral to
the program’s communication and growth.

Charlotte Henderson

If you called the Water Use program during the past
decade, you likely spoke with Charlotte. If you got a
letter or notice mailed to you, it was probably from
Charlotte. Charlotte was responsible for sending out
annual reports, fees and notices. Charlotte was also
responsible for nagging (as she puts it) for fees and
annual report information from permittees. We wish
Charlotte the best on her new chapter in life.

Iowa Department of Natural Resources,
2016, Measuring Water Levels in Wells:
Iowa Department of Natural Resources
Water Use Program Guide, 4 pages.
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