November 1, 2018
EPC Chair Ralph Lents and Director Bruce Trautman
Iowa Department of Natural Resources
502 East 9th St.
Des Moines, Iowa 50319-0034
Re: Recreational Lake Water Quality Standards--Petition for Rule Making
Dear Commissioner Lents and Director Trautman:
The Iowa Environmental Council and the Environmental Law and Policy Center hereby submit a petition for rule
making pursuant to Iowa Administrative Code 567-5.1(17A)(2007). The petition requests the adoption of numeric
water quality standards for nutrients in significant public recreational lakes in Iowa.
The standards requested are based on the recommendation made by the Department’s Nutrient Science Advisors in
February 2008 and the Department’s proposed rules public noticed in February 2011, but never adopted. The
petition requests that the Department promulgate numeric nutrient water quality standards for Secchi disc depth,
Chlorphyll-a, Total phosphorus and Total nitrogen for 159 significant public recreational lakes.
Excessive phosphorus and nitrogen pollution in Iowa’s lakes is dangerous to public health and damaging to local
economies. Adoption of these standards is necessary to protect public health and the public’s use and enjoyment of
Iowa’s recreational lakes.
In submitting this petition, we understand that further dialogue with all interested parties may take place in the
context of a formal rule making process. By taking action to enact these rules, the Department will take a critical
step forward towards protection of Iowa’s significant recreational lakes. We strongly urge the Commission to grant
this petition and immediately begin the rule making process.
Sincerely,

Jennifer Terry
Executive Director
Iowa Environmental Council

Josh Mandelbaum
Staff Attorney
Environmental Law & Policy Center
Enclosures: IEC / ELPC Petition; Enclosure A: Brief in support of proposed rulemaking; Enclosure B: 2008 report
of the Nutrient Science Advisors; Enclosure C: 2011 DNR notice of intended action; Enclosure D: 2011 DNR
informal regulatory analysis; Enclosure E: Map of lakes protected by the proposed rules

IOWA DEPARTMENT OF NATURAL RESOURCES

__________________________________________________________
Petition by the Iowa Environmental Council and
the Environmental Law and Policy Center
for the adoption of rules relating to numeric
water quality standards for significant public
recreational lakes.

PETITION FOR RULE MAKING

__________________________________________________________
The Iowa Environmental Council and the Environmental Law and Policy Center present this petition for
rule making pursuant to 567 IAC 5.1 and the Uniform Rules on Agency Procedure. The petition requests
the adoption of numeric water quality standards for nutrients in significant public recreational lakes. The
standards requested in this petition are based on the 2008 recommendations of the Department of Natural
Resources’ (DNR) committee of Nutrient Science Advisors. The petition requests that DNR promulgate
numeric water quality standards for Secchi disc depth, Chlorophyll-a, Total phosphorus and Total nitrogen
in Iowa’s significant public recreational lakes.
1. Relevant law
The Iowa Legislature has charged the Environmental Protection Commission with adopting appropriate
water quality standards for the waters of our state. Iowa Code section 455B.176A(5) states:
The commission shall adopt rules designating water quality standards which shall be
specific to each designated use adopted pursuant to subsection 4. The standards shall take
into account the different characteristics of each designated use and shall provide for only
the appropriate level of protection based upon that particular use. The standards shall not
be identical for each designated use unless required for the appropriate level of
protection. The appropriate level of protection and standards shall be determined on a
scientific basis. In the development process for the water quality standards, input shall be
received from a water quality standards advisory committee convened by the
department. The water quality standards advisory committee shall be comprised of experts
in the scientific fields relating to water quality, such as environmental engineering, aquatic
toxicology, fisheries biology, and other life sciences and experts in the development of the
appropriate levels of aquatic life protection and standards. The water quality standards
shall be reviewed and revised by the department as new scientific data becomes available
to support revision.1

The federal Clean Water Act (CWA) requires states to establish water quality standards that will “protect
the public health or welfare, enhance the quality of water and serve the purposes of this chapter.”2 The
state’s duty to establish water quality standards under the CWA includes the mandatory duty to adopt
criteria necessary to protect the designated uses of a waterbody:
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Iowa Code § 455B.176A(5)
33 U.S.C. § 1313(c)(2)

States must adopt those water quality criteria that protect the designated use. Such criteria
must be based on sound scientific rationale and must contain sufficient parameters or
constituents to protect the designated use. For waters with multiple use designations, the
criteria shall support the most sensitive use.3

The U.S. Environmental Protection Agency has stated that, “Adding nutrient criteria to State water quality
standards is essential for Federal, State and local agencies, and the public, to better understand, identify,
and manage nutrient over-enrichment problems in surface waters.”4
2. Summary of argument in support of the proposed rules
The goal of the Clean Water Act (CWA) is to eliminate the discharge of pollutants into our nation’s
navigable waters5 with the objective of restoring and maintaining their “chemical, physical, and biological
integrity.”6 In order to achieve this broad national goal, the CWA establishes specific roles for states,
articulating their discretionary and mandatory duties under the statute.7
States have a mandatory duty under the CWA to establish water quality standards for all of their
waterbodies. This includes 1) the mandatory duty to designate uses for all waterbodies8 and 2) the
mandatory duty to establish criteria to protect those uses.9
Despite substantial evidence that nutrient (i.e., nitrogen & phosphorus) pollution in Iowa is threatening both
the safe use and enjoyment of Iowa’s recreational lakes, Iowa has failed to establish numeric nutrient criteria
to necessary protect these waterbodies.
Failing to establish criteria that are necessary to protect Iowa’s recreational lakes from nutrient pollution
not only violates the CWA, but also threatens public health/safety, the health of aquatic/animal life, and the
health of our economy. It also renders the state vulnerable to having federal numeric nutrient criteria
imposed by the EPA.10
The establishment of numeric nutrient criteria (NNC) is not only necessary to protect Iowa waters, but also
practicable: 1) Numerous states have adopted NNC for lakes;11 2) EPA has proposed NNC for several
states12 and developed technical guidance for states to use in developing NNC (including NNC guidance
for recreational lakes)13; and 3) Iowa has already developed NNC for recreational lakes, but simply failed
3

40 C.F.R. § 131.11(a)(1) (2018)
U.S. Environmental Protection Agency, National Strategy for the Development of Regional Nutrient Criteria, at 6 (noticed in the
Federal Register on June 25, 1998 at 63 Fed. Reg. 34648).
5
33 U.S.C. § 1251(a)(1)
6
33 U.S.C. § 1251(a)
7
See 40 C.F.R. § 131.4; 40.C.F.R. §131.5; See also, PUD NO. 1 of Jefferson Cty. v. Washington Dept. of Ecology, 511 U.S. 700, 704 (1994)
8
40 C.F.R. § 131.10(a) (2018)
9
40 C.F.R. § 131.11(a)(1) (2018)
10
See generally U.S. Environmental Protection Agency, Proposed Water Quality Standards for the State of Missouri’s Lakes and Reservoirs, 82
FR 61213 at 61216 (December 27, 2017) available at https://www.gpo.gov/fdsys/pkg/FR-2017-12-27/pdf/2017-27621.pdf
11
See 33 U.S.C. § 1313(c)(4); See also, U.S. Environmental Protection Agency, State Progress Toward Developing Numeric Nutrient Water
Quality Criteria for Nitrogen and Phosphorus, https://www.epa.gov/nutrient-policy-data/state-progress-toward-developing-numeric-nutrientwater-quality-criteria
12
See generally U.S. Environmental Protection Agency, Proposed Water Quality Standards for the State of Missouri’s Lakes and Reservoirs, 82
FR 61213 at 61216 (December 27, 2017) available at https://www.gpo.gov/fdsys/pkg/FR-2017-12-27/pdf/2017-27621.pdf
13
See U.S. Environmental Protection Agency, Ambient Water Quality Criteria Recommendations: Lakes and Reservoirs in Nutrient Ecoregion VI
at ii (December 2000) https://www.epa.gov/sites/production/files/documents/lakes6.pdf
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to adopt them.14 In 2008, a team of Nutrient Science Advisors under the direction of DNR developed and
formally recommended NNC to protect Iowa lakes designated for recreational use.15 These
recommendations were taken up by DNR, in part, in a 2011 Notice of Intended Action which contained a
specified list of 159 lakes that would be protected.16 Although this rulemaking effort went through public
meetings and a formal comment period, it expired due to inaction in September 2011.17
Petitioners request that the EPC adopt the Nutrient Science Advisors’ 2008 recommendations for Secchi
disc depth, Chlorophyll-a, Total phosphorus, and Total nitrogen water quality standards. These proposed
recreational standards would set numeric criteria for acceptable levels of algae and turbidity in Iowa’s lakes
and for the phosphorus and nitrogen that causes it. These rules would be easy to implement in discharge
permits and would protect Iowa’s lakes and lake communities from harmful algae blooms before they occur.
The proposed rules (detailed below) are drafted to closely mirror the rules proposed by the DNR in its 2011
Notice of Intended Action with added criteria for Total phosphorus and Total nitrogen, as recommended in
2008 by the Nutrient Science Advisors. Petitioners have also added a use designation, “Significant Public
Recreational Lakes”, to which the proposed criteria will apply.
Petitioners further encourage the DNR to ensure that each of the 159 lakes proposed for coverage under
this rule also has an A1 designation. Our review found that 20 of these lakes appear to be missing even
that basic level of recreational protection. Five of the 20 lakes appear to be designated as general use,
lacking even an aquatic life designation.
A brief in support of the proposed rules is attached (see Attachment A).
3. Summary of data in support of the proposed rules
The 2008 report of the Nutrient Science Advisors contains detailed analysis of monitoring data at Iowa
lakes relating to nutrients and algae.18 The report details the observed relationship in Iowa’s lakes between
the causal variables phosphorus and nitrogen and the response variables Secchi disc depth (water clarity)
and Chlorophyll-a concentration (algal biomass).19 The Nutrient Science Advisors used these data to
recommend maximum phosphorus and nitrogen thresholds, above which acceptable levels of water clarity
and algal biomass can no longer be assured in Iowa’s lakes.20
The recommendations of this 2008 report are the basis for the proposed rules. The report is attached along
with the Department’s 2011 Notice of Intended Action and Informal Regulatory Analysis.
14

See Michael Burkart, Michael Birmingham, Edward Bottei, Edward Brown, John Downing, Christopher Jones, Joe Larscheid, John Olson,
Michael Quist, Peter Weyer, Tom Wilton, Nutrient Criteria for Iowa Lakes: Recommended Criteria for Class A Recreational Lakes, Report of
the Nutrient Science Advisors (February 14, 2008) available at
https://www.researchgate.net/profile/Joseph_Larscheid/publication/237509482_Nutrient_Criteria_for_Iowa_Lakes_Recommended_Criteria_for_
Class_A_Recreational_Uses_Report_of_the_Nutrient_Science_Advisors/links/5579ebf108ae752158717b7d/Nutrient-Criteria-for-Iowa-LakesRecommended-Criteria-for-Class-A-Recreational-Uses-Report-of-the-Nutrient-Science-Advisors.pdf?origin=publication_detail
15
Id.
16
See Department of Natural Resources, Notice of Intended Action (February 23, 2011) on file with the Department of Natural Resources.
17
See Environmental Protection Commission, Denial of Petition for Rulemaking by Iowa Environmental Council and Environmental Law and
Policy Center at 2 (October 14, 2013).
18
See Burkhart, supra.
19
Id.
20
Id.

4. Text of the proposed rule
Adopt the following new subrule 61.3(1) “b” (12):
(12) Significant Public Recreational Lakes (Class “D”). These are lakes which are Significant Publically
Owned Lakes, have a mean depth greater than or equal to three meters, or have a maintained swimming
beach. This use does not apply to privately owned lakes, lakes where swimming is prohibited, or reservoirs
or on-stream impoundments a large drainage area to surface area ratio.
Adopt the following new subrule 61.3(3) “e”:
61.3(3) “e” Class “D” waters.
(1) The following criteria are applicable to all waters designated as Class D:
a) Transparency. The transparency of the lake, as measured with a Secchi disc, shall be greater
than or equal to one meter at least 75 percent of the time.
b) Chlorophyll-a. The concentration of chlorophyll-a shall be less than or equal to 25 micrograms
per liter (μg/l) at least 75% of the time.
c) Total phosphorus. The concentration of total phosphorus shall be less than or equal to 35
micrograms per liter (μg/l) at least 75% of the time.
d) Total nitrogen. The concentration of total nitrogen shall be less than or equal to 900
micrograms per liter (μg/l) at least 75% of the time. This total nitrogen criterion shall only
apply to lakes that satisfy the total phosphorus criterion at part (3) of paragraph 61.3(3) “e”.
(2) Water sampling used to determine whether a lake meets the criteria in paragraph 61.3(4)“a” must meet
the following requirements:
1.
2.
3.
4.
5.

A minimum of nine sample results are required.
At least three of the samples must be taken from the deepest part of the lake.
All samples must be taken during the months of May through September.
At least three sampling events must be conducted in any one summer recreation season.
Samples must be taken in at least three summer seasons in a five-consecutive-year period.

(3) Criteria in paragraph 61.3(3) “e” (1) shall apply to all Class D waters, unless an alternative site-specific
standard has been calculated and approved based on site-specific monitoring and data analysis. Criteria in
paragraph 61.3(3) “e” (1) shall initially apply to the following list of Class E lakes, listed by county in
which the lake is located:
Adair: Mormon Trail Lake,
Meadow Lake, Orient Lake
Adams: Lake Icaria, Binder Lake
Appanoose: Rathbun Reservoir
Audubon: Littlefield Lake
Benton: Hannen Lake, Rodgers Park
Lake

Black Hawk: Mitchell Lake, George
Wyth Lake, South Prairie Lake,
Meyers Lake, Green Belt Lake
Boone: Don Williams Lake
Bremer: Avenue of the Saints Pond
Buena Vista: Storm Lake (including
Little Storm Lake), Sturchler Pit
(Newell Pit), Marathon City Park
Pond, Gustafson Lake

Calhoun: North Twin Lake
Carroll: Swan Lake
Cass: Lake Anita, Cold Springs
Lake
Cerro Gordo: Bluebill Lake, Clear
Lake, Blue Pit
Chickasaw: Airport Lake, Split
Rock Lake
Clarke: East Lake

Clay: Scharnberg Pond, Trumbull
Lake
Clinton: Malone Park Pond
Crawford: Yellow Smoke Park
Lake, Newcom Riggleman Natural
Resource Area Pond, Nelson Park
Lake
Dallas: Beaver Lake
Davis: Lake Wapello
Decatur: Little River Watershed
Lake, Slip Bluff Lake, Nine Eagles
Lake
Delaware: Silver Lake
Des Moines: Big Hollow Lake
Dickinson: West Okoboji Lake, Big
Spirit Lake, Center Lake,
Minnewashta Lake, East Okoboji
Lake, Silver Lake, Little Spirit
Lake, Lower Gar Lake, Upper Gar
Lake
Emmet: Ingham Lake, Tuttle Lake
Fayette: Volga Lake (aka Frog
Hollow)
Floyd: Rudd Lake
Franklin: Beeds Lake
Fremont: Percival Lake, McPaul
‘B’ Pond
Greene: Spring Lake
Guthrie: Springbrook Lake
Hamilton: Briggs Woods Lake,
Little Wall Lake
Hancock: Eldred Sherwood Lake,
Crystal Lake
Hardin: Upper Pine Lake, Lower
Pine Lake
Harrison: Willow Lake
Henry: Lake Geode
Howard: Lake Hendricks
Ida: Moorhead Park Pond,
Crawford Creek Impoundment
Iowa: Iowa Lake

Jackson: Lower Sabula Lake
Jasper: Rock Creek Lake, Mariposa
Lake
Jefferson: Fairfield Municipal
Reservoir #1
Johnson: Lake Macbride, Kent Park
Lake
Jones: Central Park Lake
Keokuk: Lake Belva Deer
Kossuth: Lake Smith
Lee: Pollmiller Park Lake, Wilson
Lake
Linn: Pleasant Creek Lake
Lucas: Red Haw Lake, Williamson
Pond
Lyon: Lake Pahoja
Madison: Badger Creek Lake
Mahaska: Hawthorn Lake (aka
Barnes City Lake), Lake Keomah,
White Oak Conservation Area Lake
Marion: Roberts Creek Lake
Marshall: Sand Lake, Green Castle
Lake
Mills: Mile Hill Lake
Monona: Oldham Lake, Blue Lake
Monroe: Lake Miami
Montgomery: Viking Lake
O’Brien: Dog Creek Lake, Mill
Creek Lake, Douma Area Pond
Osceola: Willow Creek, Ocheyedan
Pit #1, Ashton Park Pond
Page: Pierce Creek Pond
Palo Alto: Lost Island Lake, Five
Island Lake, Silver Lake
Plymouth: Hillview Recreational
Area Pond
Pocahontas: Meredith Park Pond
Polk: Big Creek Lake, Grays Lake,
Easter Lake, Blue Heron Lake
(Raccoon River Park)

Pottawattamie: Carter Lake,
Arrowhead Pond, Lake Manawa,
Arbor Lake
Sac: Arrowhead Lake, Black Hawk
Lake
Scott: Lake of the Hills
Shelby: Prairie Rose Lake, Manteno
Park Pond
Sioux: Fairview Area Impoundment,
Otter Creek Recreational Area
Pond, Winterfield Pond (aka Van
Zee Pit), Big Sioux
Story: Hickory Grove Lake,
Peterson Pit West
Tama: Otter Creek Lake, Casey
Lake (aka Hickory Hills Lake),
Union Grove Lake
Taylor: Lake of Three Fires,
Windmill Lake, Wilson Park Lake
Union: Three Mile Lake, Twelve
Mile Creek Lake, Green Valley
Lake, Thayer Lake
Van Buren: Lacey Keosauqua Park
Lake, Lake Sugema, Indian Lake
Wapello: Ottumwa Lagoon
Warren: Lake Ahquabi
Washington: Lake Darling
Wayne: Bob White Lake
Webster: Brushy Creek Lake,
Badger Lake
Winnebago: Lake Catherine, Rice
Lake
Winneshiek: Lake Meyer
Woodbury: Little Sioux Park Lake,
Browns Lake
Worth: Silver Lake, Kuennen’s Pit
Wildlife Area (south), Kuennen’s
Pit Wildlife Area (north)
Wright: Lake Cornelia

5. Description of Affected class of persons
All Iowans who are interested in or rely on Iowa’s water resources will be affected by the proposed rules.
6. Request for a Meeting
Petitioners respectfully request a meeting with DNR regarding this petition as provided at 567 IAC 5.1 and
the Uniform Rules on Agency Procedure.
7. Agency Consideration
Per the Uniform Rules on Agency Procedure which provide that the agency must respond, “within 60 days
after the filing of the petition or within any longer period agreed to by the petitioner,” petitioners agree to
a period of consideration for the petition of up to 6 months from the date of filing (with an additional
extension of up to 3 months upon agreement by petitioners) to 1) ensure that DNR can adequately solicit
public input and provide affected parties with a sufficient opportunity for input, 2) ensure that the state has

enough time to conduct a fiscal/job impact analysis, and 3) provide adequate time for permit derivation
discussions.21
8. Inquiries
Communication regarding this petition should be directed to Josh Mandelbaum of the Environmental Law
and Policy Center, Mailing Address: 505 5th Avenue, Suite 333, Des Moines, Iowa 50309. Phone: 515244-0253.
9. Enclosures
Enclosure A: Brief in support of proposed rule making
Enclosure B: 2008 report of the Nutrient Science Advisors
Enclosure C: 2011 DNR Notice of Intended Action
Enclosure D: 2011 DNR Informal Regulatory Analysis
Enclosure E: Map of lakes protected by the proposed rules
Signed:
Jennifer Terry

Josh Mandelbaum

Executive Director
Iowa Environmental Council
Phone: 515-244-1194 ext. 201
505 5th Avenue, Suite 850
Des Moines, Iowa 50309

Staff Attorney
Environmental Law & Policy Center
Phone: 515-244-0253
505 5th Avenue, Suite 333
Des Moines, Iowa 50309
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See Environmental Protection Commission, Denial of Petition for Rulemaking by Iowa Environmental Council and Environmental Law and
Policy Center at 4-5 (October 14, 2013).

BRIEF IN SUPPORT OF PETITION FOR RULEMAKING
TO ESTABLISH NUMERIC NUTRIENT CRITERIA FOR IOWA’S RECREATIONAL LAKES

I. DNR HAS A MANDATORY DUTY UNDER THE CLEAN WATER ACT TO ADOPT
CRITERIA NECESSARY TO PROTECT THE DESIGNATED USE OF IOWA’S WATERS
The goal of the Clean Water Act (CWA) and its associated regulations is to eliminate the discharge of
pollutants into our nation’s navigable waters1 with the objective of restoring and maintaining their
“chemical, physical, and biological integrity.”2 In order to achieve this broad national goal, Congress
established specific roles for states, articulating their discretionary and mandatory duties under the statute.3
States have a mandatory duty under the CWA to establish their own water quality goals (i.e., water quality
standards) for their intrastate waters.4 This includes 1) the mandatory duty to designate uses for all
waterbodies5 and 2) the mandatory duty to adopt criteria necessary to protect those uses.6 When multiple
uses are designated for a waterbody, the state must ensure that criteria protect the most sensitive use:
States must adopt those water quality criteria that protect the designated use. Such criteria
must be based on sound scientific rationale and must contain sufficient parameters or
constituents to protect the designated use. For waters with multiple use designations, the
criteria shall support the most sensitive use.7

Iowa has designated more than a hundred lakes for recreational use.8 Many of those recreational lakes have
also been designated for drinking water and/or aquatic life use.9 Despite the following substantial evidence
that nutrient (i.e., nitrogen & phosphorus) pollution threatens these uses, the Iowa Department of Natural
Resources (DNR) has failed to establish criteria necessary to protect recreational lakes from these
pollutants.
II. NUTRIENT POLLUTION THREATENS THE USE OF IOWA’S RECREATIONAL LAKES
A. Iowa Lakes Have High Levels of Nutrient Pollution

Phosphorus Pollution
A majority of Iowa’s lakes have high levels of phosphorus pollution relative to benchmark values
acknowledged by DNR (of approximately 50 ppb).10
In 2015, half of Iowa’s 138 monitored lakes had phosphorus levels of 79.5 ppb or higher.11 Average
phosphorus levels in Iowa lakes were 104.5 ppb in 2015 (more than double the benchmark of 50 ppb).12

1

33 U.S.C. § 1251(a)(1)
33 U.S.C. § 1251(a)
3
See 40 C.F.R. § 131.4; 40.C.F.R. §131.5; See also, PUD NO. 1 of Jefferson Cty. v. Washington Dept. of Ecology, 511 U.S. 700, 704 (1994)
4
See 40 C.F.R. §131
5
See 40 C.F.R. § 131.10(a) (2018)
6
40 C.F.R. § 131.11(a)(1) (2018)
7
40 C.F.R. § 131.11(a)(1) (2018)
8
See Iowa Department of Natural Resources, Surface Water Classification (June 17, 2015), available at http://www.iowadnr.gov/EnvironmentalProtection/Water-Quality/Water-Quality-Standards
9
Id.
10
Iowa Department of Natural Resources, Methodology for Iowa’s 2016 Water Quality Assessment, Listing, and Reporting Pursuant to Sections
305(b) and 303(d) of the Federal Clean Water Act at 162 (March 28, 2017), available at
https://programs.iowadnr.gov/adbnet/Assessments/Summary/2016
11
Iowa Department of Natural Resources, 2015 Lake Water Quality Summary, at 2 (May 4, 2016) available at
http://www.iowadnr.gov/Environmental-Protection/Water-Quality/Water-Monitoring/Ambient-Lake-Monitoring
12
Id.
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Some Iowa lakes significantly exceed benchmarks for phosphorus pollution: In 2015, the maximum
amount of phosphorus pollution reported in one Iowa lake was 614.1 ppb (more than twelve times the
recommended benchmark of 50 ppb).13

Nitrogen Pollution
Levels of nitrogen in Iowa lakes are also high relative to benchmarks acknowledged by DNR (of
approximately 1 ppm).14
In 2015, the average concentration of nitrate + nitrite in Iowa’s 138 monitored lakes was 1.34 ppm. 15 The
maximum value of nitrate + nitrite reported in a lake that year was 22.55 ppm (significantly beyond the
benchmark of 1 ppm).16
Such excessive levels of nitrogen and phosphorus pollution threaten public health and the multiple
designated uses of Iowa’s recreational lakes (e.g., aquatic life, drinking water use), as described below.
B. Nutrient Pollution Threatens Recreational Use
Excess nutrient pollution can impair recreational lake use by causing dense layers of algae/scum (sometimes
several inches thick) to form on the surface of lake water.17 These conditions are both unsightly and often
smell bad,18 diminishing recreational experiences and deterring lake uses such as swimming, boating, and
fishing.
Excess nutrient pollution can also threaten the safety of recreational lake users. In addition to degrading
surface water conditions, excess nutrient pollution “typically promotes higher densities of phytoplankton,
which can reduce the clarity of the water column to the detriment of swimmer safety.”19
Excess nutrient pollution can also threaten the health of recreational users by promoting the growth of
cyanobacteria species.20 Under certain conditions, cyanobacteria (also known as “blue-green algae”) can
release dangerous toxins in water, such as microcystin.21 Microcystin can cause significant health threats
in both humans and animals.22 According to the Iowa Department of Public Health:
People who accidentally swallow water or breathe in water droplets containing microcystin
can develop gastrointestinal symptoms, such as nausea, vomiting, and diarrhea. Other
symptoms can include cough, runny eyes and nose, sore throat, and asthma-like symptoms.
Skin rashes can also develop. In severe cases, liver failure can occur. 23
Pets and other animals that drink from the water’s edge, where scum layers accumulate,
can be exposed to deadly levels of microcystins. Pets can get sick if they have been

13

Id.
Iowa Department of Natural Resources, Methodology for Iowa’s 2016 Water Quality Assessment, Listing, and Reporting Pursuant to Sections
305(b) and 303(d) of the Federal Clean Water Act at 158 (March 28, 2017), available at
https://programs.iowadnr.gov/adbnet/Assessments/Summary/2016
15
Iowa Department of Natural Resources, 2015 Lake Water Quality Summary, at 2 (May 4, 2016) available at
http://www.iowadnr.gov/Environmental-Protection/Water-Quality/Water-Monitoring/Ambient-Lake-Monitoring
16
Id.
17
See Iowa Department of Public Health, Harmful Algal Blooms, https://idph.iowa.gov/Environmental-Health-Services/ReportableConditions/Harmful-Algal-Blooms (last visited Oct. 31, 2018).
18
Id.
19
Water Quality Standards for the State of Missouri’s Lakes and Reservoirs, 82 FR 61213 at 61216 (December 27, 2017)
20
See Iowa Department of Public Health, Harmful Algal Blooms, https://idph.iowa.gov/Environmental-Health-Services/ReportableConditions/Harmful-Algal-Blooms (last visited Oct. 31, 2018).
21
Id.
22
Id.
23
Iowa Department of Public Health, Harmful Algal Blooms, https://idph.iowa.gov/Environmental-Health-Services/ReportableConditions/Harmful-Algal-Blooms (last visited Oct. 31, 2018).
14

2

swimming in water where algal blooms have been and ingest significant amounts of
microcystins by licking themselves after leaving the water.24

DNR conducts weekly monitoring for microcystin at 39 state park beaches during the summer recreation
season (i.e., Memorial Day - Labor Day).25 If sample monitoring results are greater than 20
micrograms/liter,26 a warning similar to the following is issued, discouraging visitors from engaging in
certain recreational uses:
Concentrations of […] toxins produced by blue-green algae currently exceed acceptable
guidelines for recreational use.
Until further notice:

Swimming is strongly discouraged.

Do not drink lake water

Keep children and pets away from the water.

Clean fish well and discard guts.

Avoid areas of concentrated algae when boating.
Contact your doctor or veterinarian if you, a family member, or a pet experience sudden or
unexplained illness that may be a sign of exposure to harmful algae. 27

Since 2006, there has been an overall increasing trend in the annual number of microcystin-related warnings
issued at Iowa’s 39 monitored state park beaches. A total of 196 microcystin-related warnings were issued
at these beaches from 2006-2018.28 However, this number would most certainly be higher if 1) the scope
of microcystin monitoring included all of the 100+ Iowa lakes designated for recreational use, 2) if the
frequency of monitoring was
increased, or 3) if monitoring
samples were taken at locations
beyond the surrounding beach
vicinity.
Recurring cyanobacterial blooms
and associated toxins resulting
from excess nutrient pollution are
a frequently recurring problem
for some Iowa lakes, significantly
impairing their safe recreational
use:
For example, DNR has issued
microcystin-related warnings at
Green Valley State Park 39 times

Data Source: DNR Beach Monitoring Data, AQuIA
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Iowa Department of Public Health, Frequently Asked Questions: Blue Green Alagae (Cyanobacteria) and Microcystin Toxin at 2,
https://www.idph.iowa.gov/Portals/1/Files/EHS/algae_faq.pdf (last visited October 31, 2018).
25
See Iowa Department of Natural Resources, State Park Beach Monitoring, http://www.iowadnr.gov/Environmental-Protection/WaterQuality/Water-Monitoring/Beaches (last visited October 31, 2018).
26
U.S. Environmental Protection Agency, Guidelines and Recommendations, https://www.epa.gov/nutrient-policy-data/guidelines-andrecommendations (last visited October 31, 2018)
27
Scott Vicker, Creston News Authority, Green Valley Lake testing high for microcystins (August 16, 2017)
https://www.crestonnews.com/2017/08/15/green-valley-lake-testing-high-for-microcystins/af553ka/?page=2 (last visited October 31, 2018).
28
See Iowa Department of Natural Resources, Beach Monitoring at State Owned Beaches, AQuIA, available at
https://programs.iowadnr.gov/aquia/search
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from 2006 to 2018.29 That amounts to a warning deterring recreational use during 28% of the Park’s total
beach season over 13 years (assuming an average 15 week season for 13 years).

Data Source: DNR Beach Monitoring Data, AQuIA

C. Nutrient Pollution Threatens Drinking Water Use
Excess nutrient pollution resulting in cyanobacteria blooms and associated toxins (e.g., microcystin) poses
significant public health threats in recreational lakes that are also designated for drinking water use. This is
because dangerous cyanobacterial toxins can pass through standard treatment practices for drinking water.30
Currently, 37 Iowa lakes/reservoirs are designated for both Class A recreational and Class C drinking water
use.31

29

See Iowa Department of Natural Resources, Beach Monitoring at State Owned Beaches, AQuIA, available at
https://programs.iowadnr.gov/aquia/search
30
Proposed Water Quality Standards for the State of Missouri’s Lakes and Reservoirs, 82 FR 61213 at 61216 (December 27, 2017), citing
Carmichael, W.W. 2000. Assessment of Blue-Green Algal Toxins in Raw and Finished Drinking Water. AWWA Research Foundation, Denver,
CO.
31
Iowa Department of Natural Resources, Surface Water Classification at 92-112 (2018), available at http://www.iowadnr.gov/EnvironmentalProtection/Water-Quality/Water-Quality-Standards
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Of those 37 lakes/reservoirs, only 15
have beaches that are monitored as part
of DNR’s beach monitoring program.32
A majority of those monitored lakes
(11 out of 15) had a microcystin-related
advisory issued during 2006-2018.33
In fact, over half (103 out of 196) of the
total microcystin warnings issued at
Iowa’s state park beaches from 20062018, have been issued at lakes that are
designated for both recreational use and
drinking water use.34
Given the limited number of lakes
monitored and the scope of sampling,
cyanobacteria/cyanotoxin threats are
likely much more prevalent than
Data Source: DNR Beach Monitoring Data, AQuIA, DNR Surface Water Classification (2018).
currently reported. For example, there
are numerous types of cyanobacteria associated with varying types of cyanotoxins/compounds that may not
be detected by current limited monitoring for microcystin.35
Species of cyanobacteria commonly associated with freshwater algal blooms include:
Microcystis aeruginosa, Anabaena circinalis, Anabaena flosaquae, Aphanizomenon flosaquae, and Cylindrospermopsis raciborskii. Under certain conditions, some of these
species can release neurotoxins (affect the nervous system), hepatotoxins (affect the liver),
lipopolysaccharide compounds inimical to the human gastrointestinal system, and tumor
promoting compounds.36 One study showed that at least one type of cyanobacteria has been
linked to cancer and tumor growth in animals.37

Beyond the dangers of cyanotoxins, excess nutrient pollution resulting in algae/cyanobacteria blooms can
pose other significant threats to safe drinking water use in Iowa’s lakes.
When disinfectants (e.g. chlorine) are used to treat drinking water, they can “react with organic carbon
produced by algae in source waters” and form disinfection byproducts (DBPs) that can harm public health.38

32

See Iowa Department of Natural Resources, State Park Beach Monitoring, http://www.iowadnr.gov/Environmental-Protection/WaterQuality/Water-Monitoring/Beaches (last visited October 31, 2018). See also, Iowa Department of Natural Resources, Surface Water
Classification at 92-112 (2018), available at http://www.iowadnr.gov/Environmental-Protection/Water-Quality/Water-Quality-Standards
33
See Iowa Department of Natural Resources, Beach Monitoring at State Owned Beaches, AQuIA, available at
https://programs.iowadnr.gov/aquia/search; See also, Iowa Department of Natural Resources, Surface Water Classification at 92-112 (2018),
available at http://www.iowadnr.gov/Environmental-Protection/Water-Quality/Water-Quality-Standards
34
See Iowa Department of Natural Resources, Beach Monitoring at State Owned Beaches, AQuIA, available at
https://programs.iowadnr.gov/aquia/search
35
See Proposed Water Quality Standards for the State of Missouri’s Lakes and Reservoirs, 82 FR 61213 at 61216 (December 27, 2017), citing
CDC. 2017. Harmful Algal Bloom (HAB)-Associated Illness, Centers for Disease Control and Prevention. <https://www.cdc.gov/habs/>.
Accessed December 2017.
36
Proposed Water Quality Standards for the State of Missouri’s Lakes and Reservoirs, 82 FR 61213 at 61216 (December 27, 2017), citing CDC.
2017. Harmful Algal Bloom (HAB)-Associated Illness, Centers for Disease Control and Prevention. <https://www.cdc.gov/habs/>. Accessed
December 2017.
37
Proposed Water Quality Standards for the State of Missouri’s Lakes and Reservoirs, 82 FR 61213 at 61216 (December 27, 2017), citing Falconer,
I.R. & A.R. Humpage. 2005. Health risk assessment of cyanobacterial (blue-green algal) toxins in drinking water. International Journal of Research
and Public Health 2(1):43–50.
38
Proposed Water Quality Standards for the State of Missouri’s Lakes and Reservoirs, 82 FR 61213 at 61216 (December 27, 2017).
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“Some DBPs have been linked to rectal, bladder, and colon cancers; reproductive health risks; and liver,
kidney, and central nervous system problems.”39
Algae and cyanobacterial blooms don’t just impair the safe use of drinking water. They can impair taste
and odor of drinking water, and/or result in costly deterrents of use:40 The community of Greenfield, Iowa
was forced to issue a drinking water ban temporarily this summer when its lake drinking water source
experienced a harmful algal bloom.41 Businesses and community members had to resort to finding
alternative water sources, incurring both the cost and the burden of using bottled water for simple
functions.42
D. Nutrient Pollution Threatens Aquatic Life Use
In addition to threatening recreational and drinking water use in Iowa lakes, excess nutrient pollution
resulting in algae/cyanbacteria blooms can also threaten fish in recreational lakes that are also designated
for aquatic life use:
According to biologists in the IDNR Fisheries Bureau, algal blooms can also cause
impairments to aquatic life uses of Iowa lakes through interference with some spawning
activities of nest building species, e.g., Bluegill, Bullhead, crappie and Largemouth Bass)
and lowered levels (sags) of dissolved oxygen that, in extreme cases, can cause fish
mortality.43
Excessive plant growth can also lead to oxygen depletion of lake water through respiration
related to bacterial decomposition of plant material and other organic matter that
accumulates on the lake bottom. Severe cases of oxygen depletion can lead to fish kills.44

Cyanotoxins released from cyanbacteria blooms can also threaten aquatic life in Iowa’s recreational lakes.
Studies have implicated these toxins in a number of fish (and bird) mortalities.45

Proposed Water Quality Standards for the State of Missouri’s Lakes and Reservoirs, 82 FR 61213 at 61216 (December 27, 2017), citing USEPA.
2017. Drinking water Requirements for States and Public Water Systems, Public Water Systems, Disinfection Byproducts, and the Use of
Monochloramine. U.S. Environmental Protection Agency. Accessed <https://www.epa.gov/dwreginfo/public-water-systems-disinfectionbyproducts-anduse-monochloramine>.
December 2017; Also citing, National Primary Drinking Water Regulations: Stage 2 Disinfectants and Disinfection Byproducts Rule, 40 CFR parts
9, 141, and 142. U.S. Environmental Protection Agency, FR 71:2 (January 4, 2006). pp. 387–493. Available electronically at:
http://www.epa.gov/fedrgstr/EPA-WATER/2006/January/Day-04/w03.htm. Accessed December 2009.
40
See Walter K. Dodds, Wes W. Bouska, Jeffrey L Eitzmann, Tyler J. Pilger, Kristen L. Pitts, Alyssa J. Riley, Joshua T. Schloesser, and Darren
J. Thornbrugh, Eutrophication of U.S. Freshwaters: Analysis of Potential Economic Damages, Environmental Science & Technology, Vol. 43,
No.1 at 12-19 (2009)
41
Danielle Gehr, Greenfield Under Tap Water Drinking Ban Following Detection Potential Toxin, Des Moines Register (July 17, 2018),
available at https://www.desmoinesregister.com/story/news/2018/07/17/greenfield-under-tap-water-drinking-ban-following-detection-potentialtoxin/793146002/
42
See Bottled Water Advisory Issued for Greenfield After Water System Potentially Contaminated, WHO TV Channel 13 (July 17, 2018)
https://whotv.com/2018/07/17/bottled-water-advisory-issued-for-greenfield-after-algae-found-in-citys-water-system/
43
Iowa Department of Natural Resources, Methodology for Iowa’s 2016 Water Quality Assessment, Listing, and Reporting Pursuant to Sections
305(b) and 303(d) of the Federal Clean Water Act at 100 (March 28, 2017), available at
https://programs.iowadnr.gov/adbnet/Assessments/Summary/2016
44
Id. at 159
45
Proposed Water Quality Standards for the State of Missouri’s Lakes and Reservoirs, 82 FR 61213 at 61216 (December 27, 2017), citing Ibelings,
B.W. & K.E. Havens. 2008. Chapter 32: Cyanobacterial toxins: A qualitative meta-analysis of concentrations, dosage and effects in freshwater,
estuarine and marine biota. In: Cyanobacterial Harmful Algal Blooms: State of the Science and Research Needs. From the Monograph of the
September 6–10, 2005 International Symposium on Cyanobacterial Harmful Algal Blooms (ISOC–HAB) in Durham, NC.
<http://www.epa.gov/cyano_habs_ symposium/monograph/Ch32.pdf>. Accessed August 19, 2010.
39
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III. GENERAL NARRATIVE CRITERIA FAIL TO PROTECT THE USE OF IOWA’S
RECREATIONAL LAKES FROM THE IMPACTS OF NUTRIENT POLLUTION
Despite the significant threats that nutrient pollution poses to the safe use and enjoyment of Iowa’s
recreational lakes, DNR has failed to establish numeric nutrient criteria necessary to protect the multiple
uses of Iowa’s recreational lakes.
DNR currently addresses nutrient pollution via the following general narrative criteria that are applicable
to all waterbodies:
Such waters shall be free from materials attributable to wastewater discharges or
agricultural practices producing objectionable color, odor or other aesthetically
objectionable conditions.46
Such waters shall be free from substances, attributable to wastewater discharges or
agricultural practices, in quantities which would produce undesirable or nuisance aquatic
life.47

General narrative criteria describe the desired conditions of Iowa’s waters in a qualitative context.48 DNR
uses these general narrative criteria in conjunction with the Carlson’s Trophic State Index (TSI) as the basis
for assessing nutrient pollution’s impacts on water quality.49 Carlson’s TSI provides a method for
identifying symptoms of algae (e.g., increased chlorophyll a, decreased water transparency) caused by
excess nutrient pollution or “eutrophication.”50 According to DNR, use of the TSI assists DNR in
determining whether lakes are impacted (or impaired) by algae -- a response to excess nutrient pollution:
Carlson’s (1977) trophic state index is a numeric indicator of the continuum of the biomass
of suspended algae in lakes and thus reflects a lake’s nutrient condition and water
transparency.51
Carlson’s trophic state index provides a convenient and well-established method for
identifying turbidity-related impacts to Iowa lakes.52

A. General Narrative Criteria Do Not Establish Sufficient Parameters for the Nutrient
Pollutants that Cause Harm to Iowa’s Recreational Lakes
General narrative criteria and Carlson’s TSI do not protect recreational lakes from nutrient pollution and
fail to meet CWA requirements because they do not establish sufficient parameters for nitrogen and
phosphorus pollutants at levels necessary to prevent these pollutants from causing eutrophication and
recurring algae/cyanobacterial blooms in the first place:
States must adopt those water quality criteria that protect the designated use. Such criteria
[…] must contain sufficient parameters or constituents to protect the designated use.53

46

567 IAC 61.3(2)(c)
567 IAC 61.3(2)(e)
48
See generally U.S. Environmental Protection Agency, Numeric and Narrative Criteria, https://www.epa.gov/wqs-tech/key-concepts-module-3criteria (last visited October 31, 2018)
49
See Iowa Department of Natural Resources, Methodology for Iowa’s 2016 Water Quality Assessment, Listing, and Reporting Pursuant to
Sections 305(b) and 303(d) of the Federal Clean Water Act at 97-109 (March 28, 2017), available at
https://programs.iowadnr.gov/adbnet/Assessments/Summary/2016 (emphasis added).
50
See Iowa Department of Natural Resources, Methodology for Iowa’s 2016 Water Quality Assessment, Listing, and Reporting Pursuant to
Sections 305(b) and 303(d) of the Federal Clean Water Act at 97-109 (March 28, 2017), available at
https://programs.iowadnr.gov/adbnet/Assessments/Summary/2016 (emphasis added).
51
Iowa Department of Natural Resources, Methodology for Iowa’s 2016 Water Quality Assessment, Listing, and Reporting Pursuant to Sections
305(b) and 303(d) of the Federal Clean Water Act at 99 (March 28, 2017), available at
https://programs.iowadnr.gov/adbnet/Assessments/Summary/2016 (emphasis added).
52
Id. at 113 (emphasis added).
53
40 C.F.R. § 131.11(a)(1) (2018) (emphasis added).
47
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DNR itself has acknowledged the inadequacy of using TSI/general narrative criteria as appropriate water
quality standards for nutrients:
The use of TSI values for chlorophyll and Secchi depth serves as an interim method of
assessing lake water quality in Iowa until numeric criteria for nutrient parameters
(phosphorus and nitrogen) and their response variables (chlorophyll and turbidity) are
adopted into the Iowa Water Quality Standards.54

B. General Narrative Criteria Are Not Supported By Sound Scientific Rationale
Relying on general narrative criteria and Carlson’s TSI values for chlorophyll-a (Chl-a) and Secchi depth
not only fails to protect the use of Iowa’s recreational lakes from nutrient pollution, it is also not supported
by sound scientific rationale as required by the CWA:
States must adopt those water quality criteria that protect the designated use. Such criteria
must be based on sound scientific rationale […].55

In a recent study of 139 lakes in Iowa, scientists assessed over 13 years of data from Iowa’s Lake Monitoring
Program and found that high nutrient concentrations in Iowa lakes can cause algae growth to be killed off,
once nitrogen concentrations exceed a certain point.56 As a result, some Iowa lakes with extremely high
nutrient concentrations are surprisingly clear,57 giving a false impression of water quality:
Such extreme nutrient levels appear to destroy existing algae and cyanobacteria resulting
in an increase in water clarity. The concept is similar to the way applying too much
fertilizer on land can damage, if not kill, plants and render soil barren.58

This high nutrient, low Chl-a phenomenon was observed 271 times in 64 different lakes throughout the
study period,59 suggesting that “monitoring Cl-a or Secchi depth may fail to indicate water quality
degradation by extreme nutrient concentrations.”60
This research not only highlights the inadequacy of using general narrative criteria/Carlson’s TSI to address
nutrient pollution, but also suggests that concentrations of both nitrogen and phosphorus pollutants need to
be managed and monitored via the establishment of numeric nutrient criteria.61
DNR has a mandatory duty under state law to review and revise its water quality standards (including
criteria) based on this new scientific data:
[T]he water quality standards shall be reviewed and revised by the department as new
scientific data becomes available to support revision.62

Iowa Department of Natural Resources, Methodology for Iowa’s 2016 Water Quality Assessment, Listing, and Reporting Pursuant to Sections
305(b) and 303(d) of the Federal Clean Water Act at 98 (March 28, 2017), available at
https://programs.iowadnr.gov/adbnet/Assessments/Summary/2016 (emphasis added).
55
40 C.F.R. § 131.11(a)(1) (2018) (emphasis added).
56
See Christopher T. Filstrup and John Downing, Relationship Of Chlorophyll To Phosphorus And Nitrogen In Nutrient-Rich Lakes, Inland
Waters, 7:4 at 385-400, (2017) available at, https://doi.org/10.1080/20442041.2017.1375176; See also, Kimberly M.S. Cartier, Polluted Lakes in
Disguise, EOS (October 20, 2017) https://eos.org/articles/polluted-lakes-in-disguise
57
See University of Minnesota Duluth, Looks Can Be Deceiving (October 9, 2017) https://news.d.umn.edu/news-center/news/clear-water
58
University of Minnesota Duluth, Looks Can Be Deceiving (October 9, 2017) https://news.d.umn.edu/news-center/news/clear-water
59
Christopher T. Filstrup and John Downing, Relationship Of Chlorophyll To Phosphorus And Nitrogen In Nutrient-Rich Lakes, Inland Waters,
7:4 at 388, (2017) available at, https://doi.org/10.1080/20442041.2017.1375176
60
Christopher T. Filstrup and John Downing, Relationship Of Chlorophyll To Phosphorus And Nitrogen In Nutrient-Rich Lakes, Inland Waters,
7:4 at 385, (2017) available at, https://doi.org/10.1080/20442041.2017.1375176
61
See Kimberly M.S. Cartier, Polluted Lakes in Disguise, EOS (October 20, 2017) https://eos.org/articles/polluted-lakes-in-disguise
62
Iowa Code §455B.176A(5)
54
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C. General Narrative Criteria are Insufficient when Numeric Criteria can be Established
Relying solely on general narrative criteria/Carlson’s TSI is not only inadequate to address nutrient
pollution, but it is also counter to both state and federal law when it is possible to establish numeric nutrient
criteria:
Numerical standards shall have a preference over narrative standards. A narrative standard
shall not constitute the basis for determining an impairment unless the department
identifies specific factors as to why a numeric standard is not sufficient to assure adequate
water quality.63

Under the CWA, narrative criteria are meant to be backstops64 to protecting designated uses and are not
meant to be a substitute for establishing numeric criteria. Narrative criteria should be established “to
supplement numerical criteria” or established where “numerical criteria cannot be established”:
In establishing criteria, States should:
(1) Establish numerical values based on:
(i) 304(a) Guidance; or
(ii) 304(a) Guidance modified to reflect site-specific conditions; or
(iii) Other scientifically defensible methods;
(2) Establish narrative criteria or criteria based upon biomonitoring methods where
numerical criteria cannot be established or to supplement numerical criteria.65

As demonstrated below, it is clear that numeric nutrient criteria can be established to protect the use of
Iowa’s recreational lakes.
IV. ESTABLISHING NUMERIC NUTRIENT CRITERIA TO PROTECT RECRETIONAL LAKES
IS FEASIBLE
A. EPA Has Established §304(a) Numeric Nutrient Criteria Recommendations for Lakes
Under Section 304(a) of the CWA, EPA is required to develop “scientific information on pollutants” and
to publish “criteria guidance” that will “result in attainment of a designated use of the waterbody (e.g.
fishing, swimming).”66 EPA has already developed §304(a) numeric nutrient criteria recommendations that
are appropriate for Iowa’s lakes/reservoirs, geographic regions, and that support designated uses of
recreational lakes.67
In April 2000, EPA published a technical guidance manual (Nutrient Criteria Technical Guidance Manual
for Lakes and Reservoirs)68 to provide states with guidance and methods for establishing scientifically
defensible nutrient criteria for lakes and reservoirs.69 Using State databases, “supplemented with new
regional case studies and demonstration projects to provide additional information,”70 EPA also created

63

Iowa Code § 455B.195(1)(h) (emphasis added).
U.S. Environmental Protection Agency, Criteria Development Guidance: Lakes and Reservoirs, Chapter 8 at 3 (April 2000) available at
https://www.epa.gov/nutrient-policy-data/criteria-development-guidance-lakes-and-reservoirs
65
40 C.F.R. § 131.11(b) (2018) (emphasis added).
66
See U.S. Environmental Protection Agency, National Strategy for the Development of Regional Nutrient Criteria at iv (June 1998) available at
https://www.epa.gov/sites/production/files/documents/nutrient_strategy_1998.pdf
67
See U.S. Environmental Protection Agency, Ambient Water Quality Criteria Recommendations: Lakes and Reservoirs in Nutrient Ecoregion VI
(December 2000) https://www.epa.gov/sites/production/files/documents/lakes6.pdf
68
U.S. Environmental Protection Agency, Nutrient Criteria Technical Guidance Manual: Lakes and Reservoirs (April 2000) available at
https://nepis.epa.gov/Exe/ZyPDF.cgi/20003COV.PDF?Dockey=20003COV.PDF
69
U.S. Environmental Protection Agency, Criteria Development Guidance for Lakes & Reservoirs Fact Sheet (April 2000)
https://www.epa.gov/nutrient-policy-data/criteria-development-guidance-lakes-reservoirs-fact-sheet
70
U.S. Environmental Protection Agency, National Strategy for the Development of Regional Nutrient Criteria at iv (June 1998) available at
https://www.epa.gov/sites/production/files/documents/nutrient_strategy_1998.pdf
64
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criteria recommendations for nutrients, which are
“intended to provide for the protection and
propagation of aquatic life and recreation.”71
EPA published these §304(a) nutrient criteria
recommendations in 2000-2001 (Ambient Water
Quality Criteria Recommendations for Lakes &
Reservoirs) for 12 ecoregions across the country,
including three ecoregions that encompass the
state of Iowa (Ecoregions VI, VII and IX).72
Noting that, “State and Tribal water quality
standards need to include quantified endpoints for
causal and response variables to provide sufficient
protection of uses and to maintain downstream
uses,”73 EPA’s recommended §304(a) criteria
established values for causal variables (e.g., total
nitrogen and total phosphorus) and response
variables (e.g., turbidity and chlorophyll-a).74
The
following
tables
include
EPA’s
recommended Lake/Reservoir criteria for Total
Phosphorus, Total Nitrogen, Chlorophyll a, and
Turbidity or Secchi parameters for each of the
aggregate nutrient ecoregions in Iowa (VI, VII,
and IX) as well as EPA’s recommendations for
Level III, subecoregions in Iowa (47, 40, 52).
EPA has indicated that it expects states to use
these nutrient target ranges “as a guide in
developing and adopting numeric levels for
nutrients that support the designated uses of the
waterbody as part of State water quality
standards.”75

Image & Data Sources (above/below): EPA, Ecoregional Criteria for Lakes & Reservoirs,
https://www.epa.gov/nutrient-policy-data/ecoregional-criteria

AGGREGATE NUTRIENT ECOREGION REF. CONDITIONS (LAKES/RES.)

Parameter
TP µg/L
TN mg/L
Chl a µg/L*
Secchi (m)

ECOREGION VI
37.5
.78
8.59 S
1.36

ECOREGION VII
14.75
.66
2.63 S
3.33

ECOREGION IX
20
.36
4.93
1.53

LEVEL III SUBECOREGION REFERENCE CONDITIONS (LAKES/RESERVOIRS)

Parameter
TP µg/L
TN mg/L
Chl a µg/L*
Secchi (m)

ECOREGION 47
55
.9635
14.6 S/18.8 F
1.23

ECOREGION 40
40
.661
5.588 S
.988

ECOREGION 52
37.5
1.18
6.84 S
2.1

71

U.S. Environmental Protection Agency, Ambient Water Quality Criteria Recommendations: Lakes and Reservoirs in Nutrient Ecoregion VI at ii
(December 2000) https://www.epa.gov/sites/production/files/documents/lakes6.pdf
72
See U.S. Environmental Protection Agency, Criteria Development Guidance for Lakes & Reservoirs Fact Sheet (April 2000)
https://www.epa.gov/nutrient-policy-data/criteria-development-guidance-lakes-reservoirs-fact-sheet; See also, Environmental Protection Agency,
Ambient Water Quality Criteria Recommendations: Lakes and Reservoirs in Nutrient Ecoregion VI (December 2000)
https://www.epa.gov/sites/production/files/documents/lakes6.pdf; Environmental Protection Agency, Ambient Water Quality Criteria
Recommendations: Lakes and Reservoirs in Nutrient Ecoregion VII (December 2000)
https://www.epa.gov/sites/production/files/documents/lakes7.pdf; Environmental Protection Agency, Ambient Water Quality Criteria
Recommendations: Lakes and Reservoirs in Nutrient Ecoregion IX (December 2000)
https://www.epa.gov/sites/production/files/documents/lakes9.pdf
73
U.S. Environmental Protection Agency, Ambient Water Quality Criteria Recommendations: Lakes and Reservoirs in Nutrient Ecoregion VI at
ii (December 2000) https://www.epa.gov/sites/production/files/documents/lakes6.pdf
74
See U.S. Environmental Protection Agency, Ambient Water Quality Criteria Recommendations: Lakes and Reservoirs in Nutrient Ecoregion VI
(December 2000)
75
U.S. Environmental Protection Agency, National Strategy for the Development of Regional Nutrient Criteria at iv (June 1998) available at,
https://www.epa.gov/sites/production/files/documents/nutrient_strategy_1998.pdf
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While states may choose to 1) adopt EPA’s recommended 304(a) criteria, 2) adopt criteria to reflect unique
site specific conditions, or 3) use other scientifically-defensible methods to develop their own criteria,76
states must establish numeric criteria necessary to protect the designated uses of their waters.77
According to EPA, numerous states have already done so.
B. Many Other States Have Established Numeric Nutrient Criteria for Lakes
To date, “28 states, territories and one tribe have adopted numeric criteria into their water quality standards
for nitrogen and/or phosphorus for one or more water bodies,” according to EPA.78
Approximately 21 of those states have established at least partial Nitrogen and/or Phosphorus criteria for
their lakes/reservoirs.79
C. DNR Has Developed, but Failed to Adopt Numeric Nutrient Criteria to Protect Iowa’s
Recreational Lakes
Iowa itself has already developed numeric nutrient criteria necessary to protect its recreational lakes, but
has simply failed to adopt them.
In 2007-2008, the DNR directed a science advisory panel (i.e., Nutrient Science Advisors) to be convened
to research and recommend nutrient water quality standards for Iowa waters.80 The Nutrient Science
Advisors (NSA) formally recommended that both causal (nitrogen and phosphorus) and response variables
(Secchi disc visibility and Chlorophyll-a) be adopted into Iowa’s water quality standards to adequately
protect recreational use of Iowa’s lakes from the impacts of nutrient pollution.81 Their recommended
criteria are as follows:
NSA RECOMMENDED CRITERIA FOR RECREATIONAL USE IN IOWA LAKES
Parameter
RECOMMENDED CRITERIA
TP µg/L
Less than or equal to 35 micrograms/liter at least 75% of the time
TN mg/L
Less than or equal to 900 micrograms/liter at least 75% of the time
Chl a µg/L*
Less than or equal to 25 micrograms/liter at least 75% of the time
Secchi (m)
Greater than or equal to 1m at least 75% of the time
Data Source (above): Nutrient Criteria for Iowa Lakes: Recommended Criteria for Class A Recreational Lakes, Report of the Nutrient
Science Advisors (February 14, 2008)

76

40 C.F.R. § 131.11(b) (2018); See also, Environmental Protection Agency, How Are Water Quality Standards Developed?
https://www.epa.gov/standards-water-body-health/how-are-water-quality-standards-developed
77
40 C.F.R. § 131.11(a)(1) (2018)
78
Memorandum from John Beauvais, Environmental Protection Agency, to State Environmental Commissioners and State Water Directors,
Renewed Call to Action to Reduce Nutrient Pollution and Support for Incremental Actions to Protect Water Quality and Public Health at 5
(September 22, 2016) available at https://www.epa.gov/sites/production/files/2016-09/documents/renewed-call-nutrient-memo-2016.pdf, citing
U.S. Environmental Protection Agency U.S. Environmental Protection Agency, Office of Water, State Development of Numeric Criteria for
Nitrogen and Phosphorus Pollution. Available at https://www.epa.gov nutrient -policy-data/state-development-numeric-criteria-nirrogenandphosphorus-pollution [accessed June 23, 2016].
79
See U.S. Environmental Protection Agency, State Progress Toward Developing Numeric Nutrient Water Quality Criteria for Nitrogen and
Phosphorus, https://www.epa.gov/nutrient-policy-data/state-progress-toward-developing-numeric-nutrient-water-quality-criteria
80
See Michael Burkart, Michael Birmingham, Edward Bottei, Edward Brown, John Downing, Christopher Jones, Joe Larscheid, John Olson,
Michael Quist, Peter Weyer, Tom Wilton, Nutrient Criteria for Iowa Lakes: Recommended Criteria for Class A Recreational Lakes, Report of
the Nutrient Science Advisors (February 14, 2008) available at
https://www.researchgate.net/profile/Joseph_Larscheid/publication/237509482_Nutrient_Criteria_for_Iowa_Lakes_Recommended_Criteria_for_
Class_A_Recreational_Uses_Report_of_the_Nutrient_Science_Advisors/links/5579ebf108ae752158717b7d/Nutrient-Criteria-for-Iowa-LakesRecommended-Criteria-for-Class-A-Recreational-Uses-Report-of-the-Nutrient-Science-Advisors.pdf?origin=publication_detail
81
Id.
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In making these recommendations, the NSA expressly noted that:
Levels of TP and TN above these standards risk the health and safety of the people using
these lakes for direct contact recreation uses and threaten the economic health of the
communities surrounding the lakes that have significant recreational industries.82

Despite the recommendations of these experts, DNR did not include TN or TP criteria when it initiated a
rulemaking in 2009 and again in 2011 to move forward with nutrient criteria for 159 Significant Publically
Owned Lakes.83 Though a formal public comment period was conducted in 2011, a formal response to
public comments was not issued and the rulemaking subsequently expired due to inaction in September
2011.84
In 2013, the Iowa Environmental Council and Environmental Law and Policy Center submitted a petition
for rulemaking to DNR’s Environmental Protection Commission (EPC) asking the EPC to initiate a
rulemaking to adopt the NSA’s 2008 recommended criteria for 159 lakes identified in the 2011
rulemaking.85 EPC denied the petition, emphasizing the state’s focus on the Nutrient Reduction Strategy.86
For the following reasons, petitioners again request the EPC initiate a rulemaking to adopt the NSA’s 2008
recommended criteria for 159 lakes identified in the 2011 rulemaking.
V. ESTABLISHING NUMERIC NUTRIENT CRITERIA TO PROTECT THE USE OF IOWA’S
RECREATIONAL LAKES IS POSSIBLE, NECESSARY AND, THEREFORE, MANDATORY
UNDER THE CWA
A. DNR Must Establish Numeric Nutrient Criteria Necessary to Protect Iowa’s Lakes
The CWA provides that the state must adopt numeric criteria when: 1) it is necessary to protect a designated
use of waterbody and 2) it is possible to establish.87 As demonstrated above, numeric nutrient criteria are
necessary to protect the use of Iowa’s recreational lakes and are possible to establish. Narrative criteria
and the use of Carlson’s TSI do not protect recreational lakes from nutrient pollution and do not meet the
requirements of the CWA. Federal law, therefore, does not afford the state discretion to refuse to establish
these necessary numeric limits for nutrients.
B. Numeric Nutrient Criteria Are Fundamental for Achieving Pollution Control under the
CWA
Establishing adequate water quality standards (including necessary numeric criteria) is mandatory for states
under the CWA because it is the foundation of water-quality based pollution control88 and critical to
achieving the CWA’s overall goal of eliminating pollution from our waters.

82

Burkart, supra at 4.
See Department of Natural Resources, Notice of Intended Action (February 23, 2011) on file with the Department of Natural Resources.
84
See Environmental Protection Commission, Denial of Petition for Rulemaking by Iowa Environmental Council and Environmental Law and
Policy Center at 2 (October 14, 2013).
85
Iowa Environmental Council and Environmental Policy Center, Petition For Rulemaking For The Adoption Of Rules Relating To Numeric
Water Quality Standards For Significant Public Recreational Lakes (August 20, 2013)
86
U.S. Environmental Protection Commission, Denial of Petition for Rulemaking by Iowa Environmental Council and Environmental Law and
Policy Center at 4-5 (October 14, 2013).
87
40 C.F.R. § 131.11(a)(1) (2018); 40 C.F.R. § 131.11(b) (2018)
88
See U.S. Environmental Protection Agency, Water Quality Standards Handbook, Chapter 1 at 1-2 (September 2014) available at
https://www.epa.gov/sites/production/files/2014-10/documents/handbook-chapter1.pdf
83
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Establishing Protective Goals & Conducting Assessments
Numeric nutrient criteria provide quantitative limits for
nitrogen and phosphorus that serve as bright lines for
protection and assessment.89 By comparing actual nutrient
levels measured in lake water to established numeric goals,
DNR can better assess current nutrient pollution problems
and identify impairments.90
Using current narrative criteria and Carlson’s TSI, DNR does
not identify a lake as impaired until it is “aesthetically
objectionable” or it contains “nuisance aquatic life” (i.e.,
algae). Using numeric nutrient criteria, however, DNR could
identify impairments for nitrogen and/or phosphorus where
levels of these pollutants have not yet resulted in chronic
algae/cyanobacterial blooms – preventing problems before
Image Source: EPA, https://www.epa.gov/wqs-tech/learn-more-topicwater-quality-standards-wqs-context
they occur.91 DNR could also identify impairments in lakes
that are so overly polluted with nitrogen and phosphorus that
they are killing off plant life.92 While these lakes appear clear because algae is killed off, they are also likely
at risk of becoming incapable of supporting other aquatic life.93 Using current narrative criteria/Carlson’s
TSI methods, these lakes with the worst nutrient pollution would likely not even be considered impaired.

Prioritizing Planning, Restoration and Resource Allocation
Assessing actual numeric nutrient levels in lakes compared to quantifiable criteria/benchmarks will also
allow DNR to make more informed planning decisions:
Using this information, DNR can triage limited resources for planning, lake restoration, and conservation
practices to: 1) ensure protection of high quality lakes, 2) restore lakes that are only moderately impaired
by nitrogen/phosphorus pollution before they begin causing chronic algae/cyanobacteria blooms, and 3)
make long-term plans to restore hypereutrophic lakes with the worst water quality.94

Establishing Regulatory Controls
Numeric criteria also provide a clear basis for establishing regulatory controls.95 Quantitative limits for
nitrogen and phosphorus can be utilized by DNR to develop water quality based effluent limits in National
Pollution Elimination System (NPDES) permits for point sources, allowing permit writers to more easily
calculate how much nitrogen/phosphorus a point source should be permitted to discharge based on optimum
nutrient levels for lakes.96

89

See Id. at 2.
U.S. Environmental Protection Agency, Nutrient Criteria Technical Guidance Manual: Lakes and Reservoirs at 1-3 (April 2000) available at
https://nepis.epa.gov/Exe/ZyPDF.cgi/20003COV.PDF?Dockey=20003COV.PDF
91
See generally Id. at 1-3.
92
See generally Filstrup, supra.
93
See generally University of Minnesota Duluth, Looks Can Be Deceiving (October 9, 2017) https://news.d.umn.edu/news-center/news/clearwater
94
See U.S. Environmental Protection Agency, Nutrient Criteria Technical Guidance Manual: Lakes and Reservoirs at 1-3 (April 2000) available
at https://nepis.epa.gov/Exe/ZyPDF.cgi/20003COV.PDF?Dockey=20003COV.PDF
95
Id.
96
Id.
90
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When water quality standards have been exceeded and a lake is impaired for nutrients, numeric limits can
also better assist in the creation of total maximum daily loads (TMDL), informing the division and
allocation of remediation responsibility to point sources/nonpoint sources.97

Monitoring & Measuring Progress
Finally, numeric nutrient criteria provide DNR will clear benchmarks for 1) conducting continuous water
quality monitoring, 2) measuring progress on remediation/restoration/conservation efforts, and 3) and
ensuring ongoing regulatory compliance.98
C. Iowa’s Nutrient Reduction Strategy Does Not Satisfy DNR’s Mandatory Duty to Adopt
Numeric Nutrient Criteria Necessary to Protect Iowa’s Recreational Lakes
In denying petitioner’s 2013 request for a rulemaking, EPC emphasized the state’s Nutrient Reduction
Strategy (NRS) as its primary means for addressing nutrient pollution:
The recently-issued Iowa Nutrient Reduction Strategy represents the State of Iowa’s
primary effort to reduce statewide nutrient-related impacts and Gulf of Mexico hypoxia
impacts, including the impacts described in the Petition.99
The DNR and IDALs should be allowed the opportunity to review the impacts of the Iowa
Nutrient Reduction Strategy on the water quality of Iowa prior to imposing additional water
quality standards on those lakes.100
The state of Iowa has undertaken actions to address nutrients and therefore a reinitiating of
that rulemaking is not necessary at this time. 101

The Iowa NRS is not a substitute for DNR’s establishment of water quality standards and does not satisfy
DNR’s mandatory duty under the CWA to establish criteria necessary to protect the designated use of its
waterbodies.
In fact, EPA has expressly called for states to develop numeric nutrient criteria as part of their Nutrient
Reduction Strategies:
Establish a work plan and phased schedule for N and P criteria development for classes of
waters (e.g., lakes, and reservoirs, or rivers and streams). The work plan and schedule
should contain interim milestones including but not limited to data collection, data analysis,
criteria proposal, and criteria adoption consistent with the Clean Water Act. A reasonable
timetable would include developing numeric N and P criteria for a least one class of waters
within the state (e.g., lakes and reservoirs, or rivers and streams within 3-5 years (reflecting
water quality and permit review cycles), and completion of criteria development in
accordance with a robust, state specific workplan and phased schedule.102

Furthermore, the Iowa Nutrient Reduction Strategy suggests that the development of numeric nutrient
criteria for lakes is a high priority for DNR:

97

Id.
See Id. at 4.
U.S. Environmental Protection Commission, Denial of Petition for Rulemaking by Iowa Environmental Council and Environmental Law and
Policy Center at 4 (October 14, 2013).
100
Id.
101
Id.
102
Memorandum from Nancy Stoner, U.S. Environmental Protection Agency, to Regional Administrators, Regions 1-10, Working in Partnership
with States to Address Phosphorus and Nitrogen Pollution through Use of a Framework for State Nutrient Reductions at 6 (March 16, 2011)
available at https://www.epa.gov/sites/production/files/documents/memo_nitrogen_framework.pdf
98
99
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DNR continues to collect and analyze lake nutrient data as part of the ambient lake
monitoring and the lake restoration programs. The development of quantitative indicators
of lake health, including nutrient status, remains a high priority within these programs.103

D. Variability in Iowa Lakes does not extinguish the DNR’s Mandatory duty to Adopt Necessary
Numeric Nutrient Criteria
In denying petitioner’s 2013 rulemaking request, EPC also suggested that applying state-wide numeric
nutrient criteria to the full list of lakes would be inappropriate and/or unattainable given variability in lakes
naturally occurring nutrient levels, depths, correlations in nutrient levels and impairments.104
The CWA provides for mechanisms to address situations of variability or feasibility. For example, states
may adopt site-specific criteria,105 or “adopt subcategories of a use and set the appropriate criteria to reflect
varying needs of such sub-categories […]”.106 States may also remove or revise a designated use (that is
not an existing use) if it is not feasible because “naturally occurring pollutant concentrations prevent the
attainment of the use.”107
EPA has made it clear that variability can be managed and has not precluded other states from adopting
numeric nutrient criteria:
Variability can be managed in most instances by partitioning lakes into different
descriptive categories early in the statistical analysis process and/or by applying other
widely acceptable statistical procedures. We note that the variability cited by MDNR has
not prevented many other states from developing and adopting scientifically supportable
numeric criteria for total phosphorus and total nitrogen.108

EPA has also made it clear that when individual states fail to establish necessary NNC, it will use its federal
authority under the CWA to do so.
VI. CONTINUED FAILURE TO ADOPT NUMERIC CRITERIA NECESSARY TO PROTECT
IOWA’S RECREATINAL LAKES VIOLATES THE CLEAN WATER ACT & RENDERS THE
STATE VULNERABLE TO HAVING FEDERAL CRITERIA IMPOSED
A. EPA has authority to promulgate numeric nutrient criteria for individual states, has used this
authority before, and has indicated it will do so in the future when appropriate.
EPA has the authority under the CWA to establish numeric nutrient criteria for a state where the
Administrator determines that a revised or new standard is necessary:
The Administrator shall promptly prepare and publish proposed regulations setting forth
a revised or new water quality standard for the navigable waters involved –
(A) if a revised or new water quality standard submitted by such State under
paragraph (3) of this subsection for such waters is determined by the
Administrator not to be consistent with the applicable requirements of this
chapter, or
103

Iowa Department of Agriculture and Land Stewardship, Iowa Department of Natural Resources, Iowa State University College of Agriculture
and Life Sciences, Iowa Nutrient Reduction Strategy Annual Progress Report at 32 (July 2016) available at
http://www.nutrientstrategy.iastate.edu/sites/default/files/documents/1516progress.pdf (emphasis added)
104
See U.S. Environmental Protection Commission, Denial of Petition for Rulemaking by Iowa Environmental Council and Environmental Law
and Policy Center at 5 (October 14, 2013).
105
40 C.F.R. § 131.11(b) (2018)
106
40 C.F.R. § 131.10(c)
107
40 C.F.R. § 131.10(g)
108
Letter from Karen Flournoy, U.S. Environmental Protection Agency Region 7, to John Madras, Missouri Department of Natural Resources, at
2 (May 12, 2016).
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(B) in any case where the Administrator determines that a revised or new standard
is necessary to meet the requirements of this chapter.109

EPA has used this authority to propose numeric nutrient criteria for individual states (e.g., Florida,110 and
most recently, Missouri111).
When EPA declined to use its federal rulemaking authority in 2011 to promulgate numeric nutrient criteria
for approximately 31 states (including Iowa) in the Mississippi-Atchafalaya River Basin and northern Gulf
of Mexico, EPA noted that the proposed action was “unprecedented and complex,” and that it would be
“highly resource and time intensive and involve EPA staff across the entire agency, as well as support from
technical experts outside the agency.”112 EPA also noted that “implementation of federal standards
simultaneously in multiple states would likewise place sizable regulatory and oversight burdens on the EPA
[…].”113
EPA made it clear that it “retains its discretion” to use its authority “elsewhere, as appropriate.”114 The
EPA also noted it “will periodically assess progress and, as provided in the Framework Memo, is not
foreclosing the possibility that there may be circumstances where, despite the best efforts by all, Agency
action may be appropriate and the EPA could exercise its CWA section 303(c)(4)(B) authority.” 115
B. It is clearly necessary and appropriate for EPA to exercise its 303(c)(4)(B) authority and
establish numeric nutrient criteria for Iowa.
It has been 20 years since EPA first began calling on states to adopt numeric nutrient criteria and EPA has
long expressed their necessity:
It has long been EPA’s position that numeric nutrient criteria targeted at different
categories of water bodies and informed by scientific understanding of the relationship
between nutrient loadings and water quality impairments are ultimately necessary for
effective state programs. Our support for numeric standards has been expressed on several
occasions, including a June 1998 National Strategy for Development of Regional Nutrient
Criteria a November 2001 national action plan for the development and establishment of
numeric nutrient criteria, and a May 2007 memo from the Assistant Administrator for
Water calling for accelerated progress towards the development of numeric nutrient water
quality standards. As explained in that memo, numeric standards will facilitate more
effective program implementation and are more efficient than site-specific application of
narrative water quality standards. We believe that a substantial body of scientific data,
augmented by state-specific water quality information, can be brought to bear to develop
such criteria in a technically sound and cost effective manner. 116

109

33 U.S.C. § 1313(c)(4)
U.S. Environmental Protection Agency, Proposed Water Quality Standards for the State of Florida’s Estuaries, Coastal Waters, and South
Florida Inland Flowing Waters, 77 FR 74923 (December 18, 2012) available at https://www.gpo.gov/fdsys/pkg/FR-2012-12-18/pdf/201230117.pdf
111
U.S. Environmental Protection Agency, Proposed Water Quality Standards for the State of Missouri’s Lakes and Reservoirs, 82 FR 61213 at
61216 (December 27, 2017) available at https://www.gpo.gov/fdsys/pkg/FR-2017-12-27/pdf/2017-27621.pdf
112
Letter from Michael Shapiro, U.S. Environmental Protection Agency, to Kevin Reuther, Minnesota Center for Environmental Advocacy and
Albert Ettinger at 4 (July 29, 2011) available at https://www.epa.gov/sites/production/files/2015-01/documents/mississippi-river-petitionnutrients-letter.pdf
113
Id.
114
Id. at 5.
115
Id. at 6.
116
Memorandum from Nancy Stoner, U.S. Environmental Protection Agency, to Regional Administrators, Regions 1-10, Working in Partnership
with States to Address Phosphorus and Nitrogen Pollution through Use of a Framework for State Nutrient Reductions at 2-3 (March 16, 2011)
available at https://www.epa.gov/sites/production/files/documents/memo_nitrogen_framework.pdf (emphasis in original)
110
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Nearly a decade has passed since Iowa failed to adopt recommended numeric nutrient criteria for
recreational lakes. Iowa is clearly failing to make suggested progress toward adopting numeric nutrient
criteria per the EPA’s suggested timetable:
A reasonable timetable would include developing numeric N and P criteria for a least one
class of waters within the state (e.g., lakes and reservoirs, or rivers and streams within 3-5
years (reflecting water quality and permit review cycles), and completion of criteria
development in accordance with a robust, state specific workplan and phased schedule.117

By failing to establish standards/criteria to protect Iowa’s own waterbodies from nutrient pollution, DNR
is also failing to protect downstream waters, as required by the CWA:
In designating uses of a water body and the appropriate criteria for those uses, the State
shall take into consideration the water quality standards of downstream waters and shall
ensure that its water quality standards provide for the attainment and maintenance of the
water quality standards of downstream waters.118

Recent studies show that Iowa’s nitrate loads to the Gulf of Mexico have increased approximately 47%
from 2003-2016 based on five-year running annual averages, indicating that Iowa continues to be a
significant contributor to gulf hypoxia problems.119
VII. CONCLUSION
Iowa must establish numeric nutrient criteria necessary to protect the designated use of its waterbodies,
including recreational lakes, per the requirements of the CWA.
The Iowa Environmental Council and Environmental Law & Policy Center request EPC adopt the NSA’s
2008 nutrient criteria recommendations for TP, TN, Chlorophyll-a and Secchi Disc Transparency (see
attachment B) for 159 significant public recreational lakes identified in the 2011 NOIA (see attachment C).
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Memorandum from Nancy Stoner, U.S. Environmental Protection Agency, to Regional Administrators, Regions 1-10, Working in Partnership
with States to Address Phosphorus and Nitrogen Pollution through Use of a Framework for State Nutrient Reductions, Recommended Elements
of a State Framework for Managing Nitrogen and Phosphorus at 2 (March 16, 2011) available at
https://www.epa.gov/sites/production/files/documents/memo_nitrogen_framework.pdf
118
40 C.F.R. § 131.10(b) (emphasis added).
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See Chistopher S. Jones, Jacob K. Nielsen, Keith E. Schilling, Larry J. Weber, Iowa Stream Nitrate and the Gulf of Mexico, PLOS ONE (April
12, 2018), available at https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0195930; See also, Donnelle Eller, Iowa Nitrate
Pollution in the Water is Getting Worse, Despite hundreds of millions of dollars in spending, study shows, Des Moines Register (July 9, 2018)
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Introduction
At the request of the Director of the Iowa Department of Natural Resources (IDNR), Richard
Leopold, the Nutrient Science Advisors (NSA) were assembled in June, 2007 to recommend
nutrient criteria (magnitude, frequency and duration) for Iowa waters. The group included
scientists actively researching subjects important to the topic including aquatic ecology,
limnology, water chemistry, and human toxicity. IDNR invited staff responsible for acting on
the group’s recommendations. Because nutrient criteria are specific to different designated uses
of Iowa waters, this report recommends nutrient criteria for Class A recreational lake uses.
Criteria for other lake uses and for streams and rivers may differ. This document is the product of
research and discussions among the NSA and was preceded by meetings of a Regional Technical
Assistance Group (RTAG) assembled in 1999 by Region 7 of the United States Environmental
Protection Agency (EPA) and a Technical Advisory Committee (TAC) assembled by IDNR in
September 2006. The recommendations in this report are independent of these prior efforts,
though our analysis includes some of the same data. A final report of the EPA RTAG is not yet
available, but draft reports include nutrient benchmarks for lakes in EPA Region 7. These
benchmarks are for total phosphorus, chlorophyll-a, and total nitrogen (Huggins et al. 2007)
which will be discussed in the specific criteria section of this report. The IDNR TAC held two
meetings (September 2006 and January 2007) but did not develop any criteria recommendations.
Included in this report are recommendations for Class A, recreational use of lakes. As described
and defined in the Iowa Water Quality Standards (IAC 2006), Iowa surface waters can be
designated for three types of Class A use: primary contact recreational use (Class A1),
secondary contact recreational use (Class A2), and children’s recreational use (Class A3). The
recommendations in this document apply to all Class A recreational use. Existing uses related to
aquatic life are limited to fish assemblages, therefore, recommendations for aquatic life uses will
be considered after clarification by IDNR. .
Executive Summary
Water quality in the context of nutrients combines both aesthetic and safety issues and is
determined by direct measures of phosphorus and nitrogen as well as responses to nutrients.
Biological responses include amount of green algae and cyanobacteria (blue-green algae) present
in the water column. Water transparency, an indirect biological response, is measured by the
Secchi depth (m). Algae is measured as the density of chlorophyll a (Chl-a; μg/L) which
indicates the amount of algal biomass, the source of some odors and toxins. The acceptable level
of water quality, measured by Secchi depth and Chl-a, is determined partly through the
subjective responses of Iowa residents surveyed about their experience and satisfaction using
Iowa lakes, by analysis of data gathered for 131 Iowa lakes over a period of seven years
beginning in 2000, and by comparison to data gathered in southern Minnesota and in other
countries with climates and geology similar to Iowa.
Secchi depth and Chl-a levels that quantify water transparency, odor and potential cyanotoxins
and determine water quality are themselves responses to levels of total phosphorus (TP) and total
nitrogen (TN) present in the water. Once the NSA determined an acceptable level of water
quality for Class A lakes measured as minimum Secchi depth and Chl-a levels, it was able to
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determine the level of TP and TN associated with corresponding values of response variables
Secchi depth and Chl-a. Because of natural temporal variation in Iowa lakes, however, the NSA
recommends that for lakes to be acceptable for Class A uses, these response and causal variable
criteria only have to be met 75% of the time. Furthermore, since TP is the limiting factor for
algal blooms in Iowa’s nitrogen rich environment, we suggest applying the TP criteria to lakes
first and applying the TN criteria only to those lakes that meet the TP criteria. The suggested
criteria for Secchi depth and Chl-a and for the causal variables TN and TP represent a reasonable
level that combines subjective expectations of Iowa lake users, scientific analysis, and regulatory
standards in Minnesota and in other countries.
The NSA reached consensus on criteria applicable during the summer recreation season
(between Memorial Day and Labor Day ) for the response variables Secchi depth transparency
and chlorophyll-a, as well as the two causal variables, TN and TP. For Class A lakes those
criteria are:
Secchi depth of 1.0 m minimum.
Chl-a concentration equal to or below 25 ppb (μg/L).
Mean TP concentrations equal to or below 35 ppb (µg/L).
TN concentrations less than or equal to 900 ppb (μg/L).
We need to protect the quality of the water in Iowa lakes to protect the health and safety of the
people of all ages who swim and boat in these lakes, to protect the economic health of
communities that depend, at least in part, on the satisfaction of the people who swim and boat in
these lakes, and to protect the aesthetic value of Iowa lakes so that Iowans using their natural
resources have as high quality an experience as possible. Levels of TP and TN above these
standards risk the health and safety of the people using these lakes for direct contact recreation
uses and threaten the economic health of the communities surrounding the lakes that have
significant recreational industries.
Historical Levels of N and P in Iowa Lakes
Nitrogen (N) and phosphorus (P) are the critical macronutrients required by all plants.
Potassium (K) is generally considered the third plant nutrient but has not been recognized as
critical to managing aquatic ecosystems. Many aquatic organisms are affected by nutrient levels
in surface waters, through direct or indirect pathways, which can adversely affect some aquatic
life uses. Abundant N and P, in particular, stimulate excess production of phytoplankton such as
algae and Cyanobacteria to the point that nuisance blooms can occur. These blooms can increase
turbidity, impair recreational uses, lead to oxygen deficiencies that affect aquatic life, and
generate toxins that affect both humans and aquatic organisms.
TP and TN are frequently used to measure nutrient levels because these are the measures that
incorporate all forms of P and N that affect plant production. All chemical species of both
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elements are available to plants in the water column on time scales relevant to problems
associated with excess nutrients. Characterization of the various forms of N (e.g. ammonia,
nitrate, nitrite, Kjeldahl and organic N) and P (e.g., soluble and insoluble P) requires complex
documentation and qualification of sampling conditions for the results to be useful for the
purpose of developing recommendations for nutrient criteria.
The trophic state index (TSI) developed by Carlson (1977) is widely used to quantify nutrient
states that range from oligotrophic (small biomass, clear water) through mesotrophic (moderate
biomass) to eutrophic (much biomass) and ultimately hypereutrophic (extreme biomass). The
trophic state of a lake is generally more closely regulated by concentrations of TP than TN, in
part because N availability exceeds that of P in natural systems. This is not to say that N is not
equally important in freshwater phytoplankton responses. In a literature review, Elser et al.,
(1990) concluded that “…both P and N were potentially limiting to algal growth…” in lakes that
were fertilized with either of these nutrients. A very large mass of N is applied to the land
surface or is released through soil disturbances each year throughout Iowa. The amount of N
that is leached to groundwater and ultimately discharged to surface water bodies each year
provides more than adequate amounts of N to support eutrophic and even hypereutrophic lake
status when abundant P is available. While agricultural/urban activities certainly add nutrients to
our surface waters, some data (Garrison, 1998 and Garrison, 2001) suggest that pre-settlement
water quality conditions were eutrophic in our shallow natural lakes. Some Iowa lakes may have
abundant N and P because of natural soil fertility in their watersheds.
Only limited information exists regarding either historical or pre-settlement levels of P in Iowa
lakes. Paleoecological studies have been conducted at two Iowa lakes: Clear Lake in Cerro
Gordo County (Garrison 1998) and Silver Lake in Delaware County (Garrison 2001). These
studies use the analysis of lake sediment cores for diatom species to infer water quality
conditions during the time periods represented by the cores. In addition to the two Iowa lake
studies, the Minnesota Pollution Control Agency (MPCA) has used the analysis of lake sediment
cores to infer pre-settlement phosphorus levels in Minnesota lakes based on an analysis of
diatom species present. Results of these studies were used, in part, by MPCA to set nutrient
criteria for Minnesota lakes (Heiskary and Wilson 2005). The results for southern Minnesota
lakes are likely relevant for estimating pre-settlement nutrient conditions in the natural lakes of
glacial origin in northern Iowa.
Studies of Clear Lake (Garrison, 1998) and Silver Lake in Iowa (Garrison, 2001), as well as
studies of Minnesota lakes (Heiskary and Wilson, 2005:121), suggest that pre-settlement
phosphorus levels in Iowa’s natural lakes ranged from about 50 to 100 ppb, if we assume
similarity between the geographically proximate northern Iowa and southern Minnesota systems.
Pre-settlement levels were likely smaller in the deeper natural lakes and larger in shallower
lakes. These results suggest that, prior to settlement, many of Iowa’s natural lakes were likely
eutrophic systems, with TP concentrations tending toward the middle and upper range accepted
as representing classical eutrophy; i.e., from about 30 to 100 ppb (Moore and Thornton 1988).
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Data and Methods Used
Data from the Iowa Lakes Study (Downing et al., 2005), part of an ambitious program sponsored
by IDNR in cooperation with Iowa State University (ISU), were used to support these criteria
recommendations. Three summer recreation season samples have been collected annually by
ISU beginning in the year 2000 from 131 lakes. The “summer recreation season” is used in this
document to mean the period between Memorial Day and Labor Day. The Lakes Study program
also included a lake classification system (Joe Larscheid, 2007, written communication) to help
identify Iowa lakes and impoundments most in need of restoration. As part of this system, lakes
were classified using water quality scores for the 2000-2006 samples that varied from 0 (poor
water quality) to 1 (high water quality). These scores were determined using linear discriminant
analysis (LDA) and a predefined subset of the lakes which included both good (high quality) and
poor (low quality) lakes. The LDA model produced a classification function that separated good
and poor lakes using the following variables:
Raw water quality score = - 5.0868 + 2.5857 (Secchi m) + 0.0078 (total phosphorus ppb)
+ 0.4803 (total nitrogen ppb) - 0.0008 (total suspended solids, mg/L) + 0.0267 (N:P
ratio).
Data from IDNR’s ambient water monitoring program were also used in the analysis. Since
2005, the University of Iowa Hygienic Laboratory (UHL) has collected and analyzed samples
from the 131 lakes that were part of the Iowa Lakes Study. These samples have been collected
and analyzed by the UHL using the same field methods as the ISU program and comparable
laboratory methods. These data were collected during a period of April through October. In
2005 and 2007, three samples were collected in each of the 131 lakes, and five samples were
taken in 2006 approximately monthly from May through September. To maintain consistency
with the ISU Lakes Study program, only those UHL samples collected during the summer
recreation season were used in the analyses.
This combination of water quality variables used in the LDA model (i.e., Secchi depth, TP, TN,
and total suspended solids) separated the subset of good and poor lakes very well. In fact, most
of the variation that separated good lakes from poor lakes was accounted for by this
classification function (canonical correlation = 0.8626). Subsequently, the 131 monitored lakes
were classified with this model. Raw quality scores were converted to a probability of
membership in the predefined group of good lakes and ranged from 0-1. Lakes with a score of
>0.75 were classified as “Good” water quality systems; lakes with a score from 0.25 - 0.75 were
classified as “Fair” water quality systems; and lakes with low scores of < 0.25 were classified as
“Poor” water quality systems.
Another source of data was an assessment of the Iowa public’s perception of swimmable water
quality of Iowa lakes. This assessment was based on data collected by Iowa State University’s
Center for Agricultural and Rural Development and the Iowa State University limnology
laboratory through funding by the EPA. Data were collected by sending questionnaires to a
random selection of 8,000 Iowa residents following standard procedures. Respondents were
asked a series of questions about the 131 monitored lakes to ascertain the respondents’ economic
valuation of recreational experiences at approximately 131 of Iowa’s most important lakes.
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Respondents were also asked to rank each lake visited using the EPA’s water quality ladder (Fig.
1). Lakes judged by visitors to be swimmable would require a
ranking of 6 or higher on this water quality ladder. Water quality
estimates of these swimmable lakes used to support these criteria
recommendations were summer averages for monitoring performed
in 2003. The purpose of these analyses was to identify the water
quality expectations of Iowa lake visitors with respect to water
contact recreation.
The probability or risk of exceeding TP thresholds was used to
establish a recommended TP concentration and thresholdexceedence frequency in the context of the response variables water
transparency (Secchi depth) and Chl-a. The purpose of setting a
water-quality criterion is to support a given water quality outcome
as measured by a response variable. Implicit in the criterion is the
understanding that violations of the criterion indicate the existence
of, or the potential for, an adverse, worsening, or nuisance
condition. Due to variability inherent in natural systems, there is
some scientific difficulty in making strong predictive relationships
between nutrient concentrations and adverse responses (e.g., unsafe
transparency, nuisance blooms, Cyanobacteria dominance). In
general, however, higher nutrient concentrations lead to increased
risk of such adverse responses (Downing et al., 2001).
Consequently, the criterion recommendations for TP included here
are related to the risk of a response variable exceeding an average
nuisance value.

Figure 1. EPA Water
Quality Ladder (Kneese,
1985)

Duration and frequency are important components of water-quality criteria. In addition to a
threshold concentration (magnitude), the Clean Water Act (CWA) requires criteria to include the
frequency with which that concentration must occur, and the duration or length of time a specific
occurrence persists before a criterion is violated. Consequently, it is useful to identify the
likelihood of having poor water-quality responses in relation to the likelihood of elevated levels
of nutrients. Our ability to precisely quantify the likelihood of poor water quality depends
largely on the frequency of monitoring. Anything empirical that can be determined about
duration depends on the amount of time between samples. Iowa lake water-quality monitoring
has included three samples per summer season with at least six seasons of data. So, for most of
the 131 lake ecosystems monitored, at least 21 observations are available.
Specific criteria
Numerical nutrient water-quality criteria are quantitative estimates of the causative variables, TN
and TP, and the response variables of water transparency and Chl-a are indicators of algal
biomass. In the context of state water-quality standards, the three components of a water-quality
criterion include a specific quantity (magnitude), as well as a duration during which the criterion
applies, and frequency for which the criterion should be met. The magnitude criteria are
presented as specific threshold values that distinguish water quality sufficient to protect
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recreational use. Frequency and duration components are incorporated by using cumulative
frequency curves to define the probability or risk of exceeding the threshold.
Water transparency is important for human safety as well as critical to the penetration of light,
the source of energy that ultimately drives ecosystems. Limited transparency reduces the lake
users’ ability to see hazards to swimming, diving, and wading as well as reducing the aesthetic
appeal of lakes. Water transparency in lakes is commonly measured using a Secchi disk that
determines how deep a person can see into the water. The disk is lowered into the lake attached
to a calibrated chain or line until the observer loses sight of it. This depth is recorded and the disk
is then raised until it reappears at which point the depth to the Secchi disk is read again. The
average of the two readings is recorded as the Secchi depth.
Chlorophyll is the compound that colors plants and allows plants to synthesize organic
compounds using energy from sunlight (photosynthesis). Chl-a is the green form and is one of
the dominant types of plant pigments found in algae and Cyanobacteria. Consequently, Chl-a
provides a convenient, consistent, and commonly measured indicator of algal biomass and
Cyanobacteria production in a lake. It is important to limit blooms of phytoplankton (algae and
Cyanobacteria) to fully support a lake’s designated uses for primary contact recreation. Algal
blooms are a nuisance because they limit visibility, produce unpleasant odors, and lead to
excessive oxygen consumption. Cyanobacteria are important because under certain conditions,
they can produce toxins, called “cyanotoxins,” that present health risks. When ingested,
cyanotoxins can produce nausea, vomiting, and diarrhea. Some of these toxins are among the
most powerful natural poisons known and have no known antidotes (CDC, 2007). More severe
ingestions may manifest decreased liver function, renal damage, abdominal pain, muscle aches,
and oral blisters. Dermal contact can result in cold or flu-like symptoms, eye and ear irritation,
rashes, and blistering under the swimsuit where cyanotoxins have been trapped, leading to
prolonged skin contact in these areas. Inhalation or aspiration of toxins can produce cold- or flulike symptoms, sore throat, and typical pneumonia-like symptoms.
Chl-a measurements would be a useful indicator of nuisance concentrations of Cyanobacteria.
Unfortunately, several factors limit our ability to establish a specific criterion for Cyanobacteria.
They frequently dominate (>50%) the phytoplankton biomass even when the total algal biomass
is small (non-bloom status). Also, analytical problems with microcystins, the most commonly
analyzed of the cyanotoxins, make it difficult to distinguish dissolved or extra-cellular
cyanotoxins from those found within the living cells of Cyanobacteria. Consequently, it is
difficult to specifically identify the dissolved cyanotoxins which are of greater concern for
recreational contact from those found in living Cyanobacteria. The range of measured
concentrations for dissolved cyanotoxins in all cases, except those where a major bloom is
obviously breaking down, is 0.1-10 μg/L (WHO, 1999, p. 195). In the future, IDNR may
consider adding a specific criterion for Cyanobacteria, microcystins, or other cyanotoxins as data
become available.
Secchi Depth Transparency
The consensus of the NSA is that a Secchi depth less than 1.0 m in lakes is not compatible with
primary body contact recreational use (Class A).
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Recognizing natural variability in the quality of water of Iowa’s lakes, Secchi depth may
occasionally fail to meet 1.0 m even in lakes with good water quality. This recommended
criterion must be met 75% of the time for purposes of determining whether a lake supports its
designated Class A uses (Table 1). This frequency was defined using data from three samples in
each of seven consecutive summer recreation seasons. The NSA recommends that the frequency
be determined using a minimum of nine samples; three samples taken during each summer
recreation season (see definition above) over at least three consecutive years. Consequently,
lakes designated as Class A are understood to meet these minimum sample conditions and meet

2000
2001
2002
2003
2004
2005
2006
Totals

June Samples
July Samples
August Samples
Prob.
95% C.I
Prob.
95% C.I
Prob.
95% C.I
Iowa Lakes classified as "Good" water quality systems
0.86
0.81-0.91
0.82
0.75-0.88
0.82
0.75-0.88
0.86
0.81-0.91
0.95
0.94-0.97
0.95
0.94-0.97
0.95
0.93-0.97
0.90
0.87-0.94
0.90
0.87-0.94
1.00
1.00-1.00
0.95
0.93-0.97
0.95
0.93-0.97
0.86
0.80-0.91
0.90
0.86-0.94
0.90
0.86-0.94
0.96
0.94-0.97
0.92
0.89-0.95
0.92
0.89-0.95
0.95
0.94-0.97
0.91
0.87-0.94
0.91
0.87-0.94
0.92
0.91-0.93
0.91
0.89-0.92
0.91
0.89-0.92

2000
2001
2002
2003
2004
2005
2006
Totals

0.34
0.62
0.60
0.65
0.43
0.58
0.50
0.53

Year

0.30-0.38
0.58-0.66
0.56-0.64
0.61-0.69
0.39-0.48
0.55-0.62
0.46-0.54
0.52-0.55

All Monitored Iowa lakes
0.29
0.25-0.33
0.29
0.62
0.57-0.66
0.54
0.38
0.34-0.43
0.28
0.46
0.42-0.50
0.34
0.42
0.38-0.46
0.32
0.41
0.37-0.45
0.24
0.39
0.35-0.43
0.31
0.42
0.41-0.44
0.33

0.25-0.33
0.50-0.58
0.24-0.31
0.30-0.38
0.28-0.36
0.21-0.27
0.27-0.35
0.32-0.34

Prob.

All Samples
95% C.I

0.82
0.94
0.90
0.94
0.85
0.86
0.91
0.89

0.78-0.85
0.93-0.95
0.88-0.93
0.92-0.95
0.82-0.88
0.83-0.89
0.89-0.93
0.88-0.90

0.31
0.59
0.42
0.48
0.39
0.41
0.40
0.43

0.29-0.33
0.57-0.62
0.39-0.44
0.46-0.51
0.37-0.42
0.39-0.43
0.38-0.43
0.42-0.44

Table 1. Probability of monitored Iowa lakes achieving a Secchi disk depth of at least 1.0 m.

the criterion magnitude in least 75% of the samples. This attainment frequency was supported
by studies showing that customer loyalty (e.g. repeated lake users) can only be assured by
extremely high satisfaction levels as measured on a Likert scale of five levels (Mittal and Lassar,
1998). These researchers found that as many as 67% of customers whose satisfaction was rated
four (4) on the Likert scale were willing to switch to a competitor (e.g., alternative recreation).
We can infer from this research that a perfect score of Likert 5 seems necessary to avoid a
substantial majority of users seeking an alternative lake. We concluded that meeting our
recommended criterion 100% of the time to completely satisfy users’ expectations (Likert 5) was
unreasonable given the natural temporal variability of nutrient concentrations in lakes. Similarly,
meeting our recommended criterion 50% of the time may satisfy only a few users. Thus, a
minimum level of "satisfied" (something better than neutral) would need to be 75% to avoid a
negative perception of lake water quality that would drive many lake users away from a
particular lake. This frequency of meeting our criterion is also consistent with the reference
condition approach recommended by U.S. EPA (2000) for lake and reservoir nutrient criteria.
Taking this approach, the 25th percentile Secchi depth value from reference site sampling data
(75% attainment level) would be considered a suitable criterion. This criterion is typically met
by a group of Iowa lakes rated as having good water quality that may be considered reference
lakes (Appendix 1). Except during 2000, Iowa lakes with good quality water, as identified
through IDNR lakes classification study, met this criterion when three summer samples each of
the last seven years were analyzed (Table 1).
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The NSA’s recommendation for Secchi depth was determined by combining a number of lines of
evidence. Evidence that supports transparency criteria of 1.0 m include:
•
•
•

•
•

•

•

1 m coincides with adult waist depth that could be considered a minimum to avoid a
visible hazard.
Carlson’s Trophic State Index (TSI) relates transparency depths less than 1.0 m to
hypereutrophy (Carlson and Simpson, 1996), a trophic state marked by algal blooms to
be avoided in lakes used for direct contact recreation.
A natural breakpoint in
plotting Secchi depth and
Chl-a occurs at a depth of
1.2 m (Fig. 2) which
coincides with an average
Chl-a concentration of
about 23 μg/L.
Breakpoints are critical
thresholds where the
relationships between two
variables change as
described by the twodimensional, nonparametric Kolmogorov–
Figure 2. 2-D Kolmogorov-Smirnov test showing the natural break
Smirnov test (2D KS).
point between Secchi depth and Chl-a at an average depth of 1.2 m
Thus, lakes with Chl-a
and Chl-a concentration of 22.6 μg/L for Iowa lake data from 2000concentrations < 23 ppb
2006 .
are associated with water
clarity ranging from very clear water (large Secchi) to turbid water (small Secchi).
Whereas, lakes with Chl-a concentrations > 23 ppb have a very low probability of clear
water conditions (Secchi readings < 1.2 m).
Secchi disk transparency has been directly correlated to lakefront property values in
Maine (Michael et al., 1996) and Minnesota (Steinnes, 1992). Decreased transparency
below 1.0 m resulted in as much as 22% loss of property value.
The public perception survey of Iowa lakes shows that a
Mean = 1.8
transparency of 1.4 m or greater is expected of
Median = 1.4
25th % ile = 0.9
swimmable lakes (Downing et al., 2006). Summary
15th % ile = 0.7
statistics of the Secchi transparency depths that were
5th % ile = 0.3
measured in lakes ranked as > 6 on the EPA water
Secchi transparency of lakes
quality ladder (Fig. 1) are shown in the box at right.
(m) ranked as swimmable by
2003 lake visitors.
The relationships between TP, Chl-a and Secchi
transparency have been well established for Minnesota
(Heiskary, 1997). As Secchi disk transparency decreases below 1 m, there is an increased
frequency of users who perceive lakes to be unsuitable for swimming.
In North Dakota, Rice Lake, a shallow lake used for swimming while maintaining a
viable fishery, is expected to average a Secchi disk transparency of at least 1 m (Tetra
Tech, 2002).
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•

Danish lakes with Secchi depths less than 1 m would be classified as poor or bad
(Sondergaard, et al., 2005) and in other European countries Secchi depths less than 2 m
would be classed poor or bad (Moss et al. 2003) using the ecological classification
proposed by the European Water Framework Directive.

Chlorophyll- a
The consensus of the NSA is that a Chl-a concentration greater than 25 ppb (μg/L) is not
compatible with Class A primary body contact recreational use.
Because of natural factors in Iowa’s lakes, Chl-a may occasionally fail to meet the 25 ppb (μg/L)
criterion even in lakes with good water quality. However, the criterion must be met 75% of the
time to support Class A uses in Iowa lakes. This frequency was defined with data from three
samples in each of seven consecutive summer recreation seasons. The NSA recommends that
the frequency be determined using a minimum of nine samples; three samples taken during each
summer recreation season (see definition above) in at least three consecutive years.
Consequently, lakes designated as Class A are understood to meet these minimum sample
conditions for Chl-a in at least 75% of the samples. This attainment frequency was based on
minimum levels needed for “satisfied” users (see discussion above), and needed to be at least
75% to avoid a negative perception of lake water quality that would drive many lake users away
from a particular lake. This attainment frequency is also consistent with the reference condition
approach recommended by EPA (2000) for lake and reservoir nutrient criteria. Taking this
approach, the 75th percentile Chl-a concentration from reference site sampling data would be
considered a suitable criterion. This criterion is typically met by a group of Iowa lakes rated as
Year

Period 1
Prob.

95% C.I

Period 2
Prob.

95% C.I

Period 3
Prob.

95% C.I

All periods
Prob.

95% C.I

Iowa Lakes classified as "Good" water quality systems
2000

1.00

1-1

0.95

0.94-0.97

0.95

0.94-0.97

0.97

0.96-0.98

2001

1.00

1-1

0.82

0.75-0.88

0.91

0.87-0.94

0.91

0.89-0.93

2002

0.95

0.93-0.97

0.95

0.93-0.97

0.81

0.74-0.88

0.90

0.88-0.93

2003

1.00

1-1

0.95

0.93-0.97

0.86

0.81-0.91

0.94

0.92-0.95

2004

0.90

0.87-0.94

0.85

0.79-0.91

0.75

0.67-0.83

0.84

0.8-0.87

2005

0.67

0.58-0.76

0.58

0.48-0.68

0.38

0.28-0.47

0.54

0.48-0.6

2006

0.91

0.87-0.94

0.82

0.75-0.88

0.82

0.75-0.88

0.85

0.82-0.88

Totals

0.92

0.9-0.93

0.84

0.82-0.86

0.78

0.75-0.8

0.84

0.83-0.86

2000

0.63

0.59-0.67

0.75

0.72-0.78

0.77

0.74-0.8

0.72

0.7-0.74

2001

0.86

0.84-0.88

0.65

0.61-0.69

0.52

0.47-0.56

0.68

0.66-0.7

2002

0.72

0.69-0.76

0.42

0.37-0.46

0.41

0.37-0.45

0.51

0.49-0.54

2003

0.81

0.78-0.83

0.77

0.74-0.8

0.48

0.44-0.52

0.69

0.66-0.71

2004

0.60

0.56-0.64

0.43

0.39-0.47

0.30

0.27-0.34

0.44

0.42-0.47

2005

0.43

0.39-0.47

0.25

0.22-0.28

0.14

0.12-0.16

0.27

0.25-0.29

All Monitored Iowa lakes

2006

0.54

0.5-0.58

0.45

0.41-0.49

0.32

0.28-0.36

0.44

0.41-0.46

Totals

0.65

0.63-0.66

0.52

0.51-0.54

0.42

0.4-0.43

0.53

0.52-0.54

Table 2. Probability of monitored Iowa lakes achieving a Chl-a concentration of not more than 25 ug/L.
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having good water quality that may be considered reference lakes (Appendix 1). With the
exception of the years 2004 and 2005, twenty-two Iowa lakes classified as having good water
quality systems through IDNR lake classification study met this criterion when three summer
samples each of the last seven years were analyzed (Table 2).
The multiple lines of evidence relevant to Chl-a levels suggest a range of potential criteria levels,
some lower and some higher than that recommended by the NSA. This recommendation for
Iowa’s lakes, for example, is larger than the 8.0 μg/L (ppb) recommended for EPA’s Region 7 by
the RTAG (Huggins, et al., 2007). The RTAG recommendation, however, included protection of
aquatic life uses, which may require a smaller Chl-a concentration. Our recommended criterion
represents a reasonable compromise between conflicting evidence, and it is strongly influenced
by the natural breakpoint between Secchi depth and Chl-a levels (Fig. 2). The evidence that led
to the Chl-a criterion includes:
•
•
•
•
•
•
•

•

•

A natural breakpoint occurs at about 23 μg/L Chl-a when plotted against Secchi depth,
based on data from Iowa lakes (Fig. 2).
Carlson’s TSI defines eutrophic conditions equivalent to 7.3-20 μg/L (ppb) Chl-a and
greater than 20 ppb (μg/L) Chl-a as hypereutrophic (Carlson and Simpson, 1996),
conditions that will be useful in considering aquatic life uses.
Chl-a concentrations of 20-30 μg/L (ppb) define a severe nuisance (Walmsley, 1984)
based on a frequency analysis rather than mean annual or warm-season mean values.
Hypereutrophic conditions are initially attained in impoundments where Chl-a is between
16 and 21 μg/L (Walmsey, 1984).
Concentrations between 36 and 60 μg/L (ppb) Chl-a correspond to a maximum
phytoplanktonic population when light is limited through self-shading in the upper 5 m
(Steeman-Nielsen, 1962 and Talling, 1965 in Walmsey, 1984).
Florida defines an algal bloom as conditions with 40 μg/L (ppb) Chl-a (Bachmann et al.,
2003). This is a maximum concentration that, when exceeded, will produce undesirable
consequences.
Mean = 18.6
The public perception survey of Iowa lakes shows that, on
Median = 17.2
25th % ile = 24.7
average, lakes were considered to be swimmable only if the Chl-a
15th % ile = 27.9
concentration was less than about 17 μg/L (ppb). (Downing et al.,
5th % ile =34.0
2006). Summary statistics of the Chl-a concentration measured in Chl-a concentrations
lakes ranked as > 6 on the EPA water quality ladder (Fig. 1) are
(μg/L) in lakes
shown in the box at right.
ranked as swimmable
by 2003 lake visitors.
Chl-a concentrations that exceed 21 μg/L (ppb) in Danish lakes
(Sondergaard, et al., 2005) would be classified as poor or bad and those that exceed 30
μg/L (ppb) in other European countries would be classed poor or bad (Moss, et al,, 2003)
using the ecological classification proposed by the European Water Framework
Directive.
This Chl-a criterion also provides a limit on Cyanobacteria within the context of overall
limits on algal blooms.
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Total Phosphorus
In lakes classified for primary body contact recreational use (Class A), mean TP concentrations
that do not exceed 35 ppb during the summer recreation season assure the recommended Chl-a
criterion of 25 ppb and the water transparency criterion of Secchi depth > 1.0 m will be met at
least 75% of the time. Thus, poor water quality would be observed less than ¼ of time.
The recommended criterion was based on an analysis of data from six years of summer season
sampling on 131 Iowa lakes. The recommended criterion for TP was based on its relationships
between the two response variables, Secchi depth and Chl-a, and the consequent risk of
unacceptably high levels of Chl-a or unacceptably poor water transparency. The risk was
calculated as the frequency of Secchi transparency estimated as <1 m, or the frequency of Chl-a
estimated as >25 ppb, divided by the total number of estimates made during the summer seasons
of, in this case, 2001-2006 (Fig. 3). TP concentrations are graphed as the arithmetic mean of
estimates from the upper mixed zone made throughout the same period. Lines are moving
averages of 21 estimates to show overall trends. There is a 25% likelihood that poor water
quality will occur under either of these measures at approximately 35 ppb of TP.

Figure 3. Risk of Chl-a exceeding 25 ppb and Secchi depth < 1 m related to TP in Iowa Lakes. Horizontal red
line represent 25% risk of exceeding criteria and vertical red line is the intercept with the TP axis.

The NSA favors this way of developing the criteria recommendation for TP. At the 75% risk
level, visitors to lakes will, on average, encounter conditions poorer than 1 m Secchi or 25 ppb
Chl-a only 25% of the time. Further, for a given TP level, this will underestimate the occurrence
of unacceptable conditions for about half the lakes and over-estimate such conditions for the
other half. Thus, a TP concentration of 35 ppb seems a fair estimate of the concentrations at
which one finds good water quality sufficiently frequently to satisfy documented acceptable
social limits (see discussion under Chl-a and transparency).
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Other evidence that supports TP values at least as small as the recommended criterion value
includes:
•
•

•

•

This recommendation equals that recommended for EPA Region 7 lakes by the RTAG
(Huggins, et al., 2007), and is confirmed with direct measurements of the conditions in
Iowa lakes.
Minnesota data show that the greatest changes in Secchi transparency occur between 10
and 50 μg/L TP (Heiskary, 2005) with smaller changes between 40 and 50 μg/L TP. The
recommendation of the NSA is within the range where greater transparency changes
occur, providing protection from changes in transparency that could exceed the
recommended limit.
Walker (1984) produced equations that predict bloom frequency using the mean-annual
Chl-a concentration that defines a mean growing season TP target needed to avoid that
frequency. The frequency of algal blooms was 0% when TP concentrations were < 30
μg/L. The probability of algal blooms increased to 70% when TP concentrations were
100-120 μg/L (Heiskary and Wilson 2005). Algal blooms were defined as having
concentrations of Chl-a exceeding 30 μg/L (Heiskary and Wilson 2005).
Data from Iowa lakes show
that 76 ppb TP is
definitively associated with
the upper limit of clear
water. Smaller TP
concentrations are related
to greater probability of
clear water that is the basis
for the NSA
recommendation. A
natural break point exists at
about 76 ppb (μg/L) TP
when plotted against
Secchi depth using a 2-D
Kolmogorov-Smirnov test Figure 4. 2-D Kolmogorov-Smirnov test showing a natural break
(Fig. 4). In this case, lakes point between Secchi depth and TP at an average depth of 0.9 m and
TP concentration of 76 ppm for Iowa Lake data from 2000-2006.
with TP concentrations <
76 ppb are associated with the complete range of water clarity possibilities from very
clear water (large Secchi) to turbid water (small Secchi) conditions. Recommending a
criterion of 35 ppb TP provides an increased opportunity to have clear water 75% of the
time. Lakes with TP concentrations > 76 ppb have a very low probability of the clear
water conditions desired by surveyed Iowans.

Total Nitrogen
The consensus of the NSA is that a TN concentration greater than 900 ppb (μg/L) is not
compatible with Class A primary body contact recreational uses of Iowa lakes.
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This concentration is appropriate to meet the recommended Chl-a criterion of 25 ppb (µg/L) and
the water transparency criterion of Secchi depth <1.0 m at least 75% of the time. Thus, poor
water quality would be observed less than ¼ of the time. The TN criterion will only be applied to
lakes that satisfy the TP criterion.
The recommended criterion was based on an analysis of data from seven years of summer season
sampling of 131 Iowa lakes (Fig. 5), and a scientific assessment of the relationships among TP,
TN and nuisance algal growth in freshwater lakes. In Iowa lakes, as with most lakes worldwide
(Downing and McCauley, 1992), those with high levels of TP, also have high levels of TN.
Independent of this fact, as shown in Fig. 5, is when TN <900 ppb (μg/L) or 0.9 ppm, visitors to
lakes will, on average, encounter conditions poorer than 1 m Secchi or 25 ppb Chl-a only 25% of
the time. There is also evidence that, in the past, the growth of aquatic vegetation in some lakes
was controlled by naturally occurring inputs of nitrogen (Schindler, 2006). The NSA believes
that in Iowa lakes fitting this description, current TP and TN indicate these lakes were
transformed to phosphorus-limited systems by increased inputs (by weight) of anthropogenic

Figure 5. Risk of Chl-a exceeding 25 ppb and Secchi depth < 1 m related to TN in Iowa Lakes. Horizontal red
line represent 25% risk of exceeding criteria and vertical red line is the intercept with the TN axis.

nitrogen far exceeding inputs of anthropogenic phosphorus. When phosphorus limits algal
growth, controlling TP will have the most positive impact on water quality in Iowa lakes.
Downing and McCauley (1992) also explain that lakes with the highest water quality (lowest TP)
are more susceptible to changes in quality from anthropogenic sources of N and P. This is due to
rapid shifts in the water column ratio of TN:TP. The TN:TP ratio in lakes is a generally accepted
indicator of the nutrient that is most likely to control the growth of nuisance algae. Thus, to
ensure that lakes meeting the TP criterion do not succumb to nitrogen-stimulated nuisance algal
blooms, the TN criterion should also be applied.
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Summary
The NSA reached consensus on criteria for two response variables, Secchi depth transparency
and Chl-a, as well as two direct variables, TN and TP that are recommended for Class A lake
uses.
Secchi depth of less than 1.0 m is not compatible with this use. This criterion magnitude must
be met 75% of the time during the summer recreation season for purposes of determining
whether a lake supports its designated Class A uses.
Chl-a concentrations that exceed 25 ppb (μg/L) are not compatible with this use. This criterion
magnitude must be met 75% of the time for purposes of determining support of Class A uses in
Iowa lakes.
Mean TP concentrations that exceed 35 ppb during the summer recreation season assures the
recommended Chl-a and Secchi depth criteria will be met at least 75% of the time.
TN concentrations that exceed 900 ppb (μg/L) in lakes during the summer recreation season
are not compatible with Class A uses in lakes that satisfy the TP criterion.
The NSA recommends that the frequencies associated with the response variables be determined
using a minimum of nine samples; three samples taken during each summer recreation season
(see definition above) over at least three consecutive years. Consequently, lakes designated as
Class A are understood to meet these minimum sample conditions and meet the magnitude
criteria in least 75% of the samples.
These criteria are intended to protect primary body contact (Class A) recreational use. The
criteria recommendations apply to all Class A lakes, regardless of lake-to-lake differences in
hydro-morphometric factors such as lake origin, depth, hydraulic retention time, and watershed
area. Monitoring data from the past seven years indicate that many Iowa lakes will fail to attain
the recommended criteria. For example, based upon data from all 131 monitored lakes and
sampling periods combined, the Secchi depth criterion was met just 43% of the time during the
summer recreational season (Table 1). The level of attainment for lake systems classified as
“good” was 89% during the seven-year monitoring period compared with just 36% for lakes
rated as “fair” or “poor” water quality systems
The NSA believes the criteria are appropriate for Class A lake use, and reflect scientific
information currently available to the group. Additional research initiatives, if successfully
completed, will enable IDNR to refine the understanding of nutrient concentrations and the
frequency and duration of undesirable concentrations in lakes already being studied and a larger
number of lakes. This research and ongoing monitoring will be required to implement these or
any criteria.
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Research Needs
1-- Paleolimnological studies of sediment diatoms in Iowa’s natural lakes and wetlands should
be completed to obtain estimates of pre-settlement phosphorus levels. These results will aid in
defining natural aquatic ecosystems and the associated range of phosphorus concentrations
needed to define nutrient criteria for aquatic ecosystems.
2-- Intensive sampling of a small group of lakes is recommended to provide an in-depth
understanding of processes affecting nutrient supply and response dynamics. Sampling intensity
should be sufficient to examine daily changes in nutrient concentrations and nutrient response
variables over a sustained period of time encompassing both dry and wet climate cycles. This
research should be conducted in a group of lakes representing a gradient from low to high
nutrient levels that allow an evaluation of nutrient uptake under scarce and excess nutrient
supplies. Stoichiometric N and P relationships in the water column and algal tissue should be
examined for the purpose of characterizing lake conditions in which N and P are limiting to
primary producers.
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Appendices
Appendix 1. Lakes included in the DNR lake-classification study excluding Coralville, Rathbun, Red Rock and Saylorville reservoirs.
ID
3
10
26
38
39
40
50
55
71
73
86
87
88
89
91
95
96
109
116
125
129
132
1
7
9
15
16
18
19
20
21
22

Name

County

Type

Avg.
Depth
(m)

Avg.
depth
(ft)

Lake
Area
(acres)

Watershed
Area (acres)

Watershed to
Lake Area
Ratio

Watershed to
Lake Volume
Ratio

Water
quality
rating

Arrowhead Lake
Big Spirit Lake
Dale Maffitt Reservoir
George Wyth Lake
Green Belt Lake
Green Castle Lake
Lacey Keosauqua Park
Lake
Lake Geode
Lake Wapello
Little Sioux Park Lake
Moorehead Park Pond
Mormon Trail Lake
Nelson Park Lake
Nine Eagles Lake
Oldham Lake
Pleasant Creek Lake
Poll Miller Park Lake
Slip Bluff Lake
Three Mile Lake
West Okoboji Lake
Willow Lake
Yellow Smoke Park Lake

Sac
Dickinson
Polk
Black Hawk
Black Hawk
Marshall

Surface Mine
Natural
Constructed
Surface Mine
Surface Mine
Constructed

2.8
5.2
8.0
2.8
3.6
2.9

9.1
17.0
26.3
9.1
11.8
9.6

33
5373
197
44
18
16

317
17170
703
440
24
265

9.5
3.2
3.6
9.9
1.3
16.7

1.0
0.2
0.1
1.1
0.1
1.7

Good
Good
Good
Good
Good
Good

Van Buren
Henry
Davis
Woodbury
Ida
Adair
Crawford
Decatur
Monona
Linn
Lee
Decatur
Union
Dickinson
Harrison
Crawford

Constructed
Constructed
Constructed
Surface Mine
Constructed
Constructed
Constructed
Constructed
Constructed
Constructed
Constructed
Constructed
Constructed
Natural
Constructed
Constructed

3.6
7.2
3.9
3.1
4.0
4.2
2.8
4.1
3.0
5.0
3.7
3.9
5.0
11.5
3.8
3.3

11.7
23.7
12.9
10.3
13.2
13.8
9.2
13.4
10.0
16.3
12.2
12.7
16.3
37.7
12.6
10.8

23
190
280
11
10
34
11
62
15
418
17
20
797
3867
27
40

737
10136
4764
62
507
384
600
1049
688
2060
254
240
21925
15157
487
1496

32.6
53.4
17.0
5.7
49.6
11.4
52.6
16.9
44.4
4.9
14.7
12.2
27.5
3.9
18.2
37.6

2.8
2.3
1.3
0.6
3.7
0.8
5.7
1.3
4.5
0.3
1.2
1.0
1.7
0.1
1.4
3.5

Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good

Arbor Lake
Beaver Lake
Big Creek Lake
Browns Lake
Brushy Creek Lake
Casey Lake (Hickory Hills
Lake)
Center Lake
Central Park Lake
Clear Lake
Cold Springs Lake

Poweshiek
Dallas
Polk
Woodbury
Webster

Constructed
Constructed
Constructed
Oxbow
Constructed

2.4
2.9
5.5
1.4
7.8

8.0
9.6
18.1
4.5
25.5

13
33
864
220
710

1046
1009
46822
6060
56318

77.7
30.1
54.2
27.5
79.3

9.7
3.1
3.0
6.1
3.1

Fair
Fair
Fair
Fair
Fair

Tama
Dickinson
Jones
Cerro Gordo
Cass

Constructed
Natural
Constructed
Natural
Constructed

3.2
3.0
2.4
2.9
2.2

10.7
9.7
8.0
9.4
7.1

39
280
25
3669
16

742
612
370
9538
21

18.9
2.2
15.0
2.6
1.3

1.8
0.2
1.9
0.3
0.2

Fair
Fair
Fair
Fair
Fair
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ID

Name

72
78
80
82

Crawford Creek
Impoundment
DeSoto Bend Lake
Diamond Lake
East Okoboji Lake
Easter Lake
Fogle Lake
Green Valley Lake
Greenfield Lake
Hannen Lake
Hawthorn Lake (Barnes
City Lake)
Hickory Grove Lake
Hooper Area Pond
Kent Park Lake
Lake Ahquabi
Lake Anita
Lake Cornelia
Lake Hendricks
Lake Icaria
Lake Iowa
Lake Keomah
Lake Macbride
Lake Meyer
Lake Minnewashta
Lake of the Hills
Lake Sugema
Little River Watershed
Lake
Lower Gar Lake
Manteno Park Pond
Meadow Lake

83
84
85
90
92
97
99

Meyers Lake
Mill Creek Lake
Mitchell Lake
North Twin Lake
Otter Creek Lake
Prairie Rose Lake
Red Haw Lake

24
28
29
33
34
37
41
42
43
44
45
46
49
51
52
53
56
57
58
59
61
62
64
65
70

County

Type

Avg.
Depth
(m)

Avg.
depth
(ft)

Lake
Area
(acres)

Watershed
Area (acres)

Watershed to
Lake Area
Ratio

Watershed to
Lake Volume
Ratio

Water
quality
rating

Ida
Harrison
Poweshiek
Dickinson
Polk
Ringgold
Union
Adair
Benton

Constructed
Oxbow
Constructed
Natural
Constructed
Constructed
Constructed
Constructed
Constructed

3.5
2.7
2.7
3.2
3.4
2.8
2.7
3.1
2.8

11.6
8.9
8.7
10.4
11.2
9.2
8.9
10.1
9.0

58
854
96
1843
185
39
420
53
37

2380
12477
2673
11779
6368
509
4756
941
566

40.7
14.6
27.9
6.4
34.5
13.1
11.3
17.9
15.5

3.5
1.6
3.2
0.6
3.1
1.4
1.3
1.8
1.7

Fair
Fair
Fair
Fair
Fair
Fair
Fair
Fair
Fair

Mahaska
Story
Warren
Johnson
Warren
Cass
Wright
Howard
Adams
Iowa
Mahaska
Johnson
Winneshiek
Dickinson
Scott
Van Buren

Constructed
Constructed
Constructed
Constructed
Constructed
Constructed
Natural
Constructed
Constructed
Constructed
Constructed
Constructed
Constructed
Natural
Constructed
Constructed

3.5
4.8
2.6
2.3
3.0
3.8
2.3
2.4
3.4
3.5
3.1
4.8
3.5
0.9
3.0
3.6

11.5
15.9
8.5
7.5
9.8
12.4
7.7
7.7
11.2
11.6
10.1
15.8
11.6
2.8
9.8
11.9

185
82
396
26
116
178
247
45
695
81
77
870
34
118
54
648

3106
3955

16.8
48.0

669
1729
2317
741
1164
16808
1295
1875
16163
1490
288
1650
10657

25.5
14.9
13.0
3.0
26.0
24.2
15.9
24.4
18.6
44.2
2.4
30.7
16.4

1.5
3.0
0.0
3.4
1.5
1.1
0.4
3.4
2.2
1.4
2.4
1.2
3.8
0.9
3.1
1.4

Fair
Fair
Fair
Fair
Fair
Fair
Fair
Fair
Fair
Fair
Fair
Fair
Fair
Fair
Fair
Fair

Decatur
Dickinson
Shelby
Adair

Constructed
Natural
Constructed
Constructed
Surface
Mines
Constructed
Surface Mine
Natural
Constructed
Constructed
Constructed

4.4
0.9
2.0
3.1

14.3
2.8
6.7
10.2

753
264
13
34

12552
10506
2253
778

16.7
39.9
173.3
22.7

1.2
14.2
26.0
2.2

Fair
Fair
Fair
Fair

2.2
1.4
7.2
3.0
3.0
2.3
4.4

7.2
4.7
23.6
9.9
9.8
7.6
14.6

25
30
13
457
64
190
73

68
3564
4
2097
980
4450
947

2.8
117.6
0.3
4.6
15.4
23.4
13.0

0.4
25.2
0.0
0.5
1.6
3.1
0.9

Fair
Fair
Fair
Fair
Fair
Fair
Fair

Black Hawk
Obrien
Black Hawk
Calhoun
Tama
Shelby
Lucas
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ID

Name

County

Type

Avg.
Depth
(m)

Avg.
depth
(ft)

Lake
Area
(acres)

Watershed
Area (acres)

Watershed to
Lake Area
Ratio

Watershed to
Lake Volume
Ratio

Water
quality
rating

103
110
111
112
119
121
123
124
126
127
130
131

Rodgers Park Lake
South Prairie Lake
Spring Lake
Springbrook Lake
Twelve Mile Creek Lake
Upper Gar Lake
Viking Lake
Volga Lake
West Lake (Osceola)
White Oak Lake
Wilson Park Lake
Windmill Lake

Benton
Black Hawk
Greene
Guthrie
Union
Dickinson
Montgomery
Fayette
Clarke
Mahaska
Taylor
Taylor

Constructed
Surface Mine
Surface Mine
Constructed
Constructed
Natural
Constructed
Constructed
Constructed
Constructed
Constructed
Constructed

2.2
2.9
0.8
2.5
4.6
1.2
4.7
3.2
4.3
2.6
2.8
3.1

7.2
9.4
2.8
8.2
15.1
3.8
15.5
10.6
14.1
8.4
9.3
10.2

21
24
50
14
636
38
144
132
308
18
16
24

2029
61
469
1625
14020
216
2023
5954
5902
569
146
549

96.8
2.5
9.3
119.6
22.0
5.7
14.0
45.0
19.1
32.4
8.9
23.1

13.4
0.3
3.4
14.6
1.5
1.5
0.9
4.2
1.4
3.8
1.0
2.3

Fair
Fair
Fair
Fair
Fair
Fair
Fair
Fair
Fair
Fair
Fair
Fair

2
4
5
6
8
11
12
13
14
17
25
30
31
32
35
36
47
48
54
60
63
66
67
68
69
74
75

Arrowhead Pond
Avenue of the Saints Lake
Badger Creek Lake
Badger Lake
Beeds Lake
Black Hawk Lake
Blue Lake
Bob White Lake
Briggs Woods Lake
Carter Lake
Crystal Lake
Dog Creek Lake
Don Williams Lake
East Lake (Osceola)
Eldred Sherwood Lake
Five Island Lake
Indian Lake
Ingham Lake
Lake Darling
Lake Manawa
Lake Miami
Lake of Three Fires
Lake Orient
Lake Pahoja
Lake Smith
Little Spirit Lake
Little Wall Lake

Pottawattamie
Bremer
Madison
Webster
Franklin
Sac
Monona
Wayne
Hamilton
Pottawattamie
Hancock
Obrien
Boone
Clarke
Hancock
Palo Alto
Van Buren
Emmet
Washington
Pottawattamie
Monroe
Taylor
Adair
Lyon
Kossuth
Dickinson
Hamilton

Constructed
Surface Mine
Constructed
Constructed
Constructed
Natural
Oxbow
Constructed
Constructed
Oxbow
Natural
Constructed
Constructed
Constructed
Constructed
Natural
Constructed
Natural
Constructed
Oxbow
Constructed
Constructed
Constructed
Constructed
Constructed
Natural
Natural

2.2
1.9
3.2
2.0
2.6
1.5
1.4
1.6
3.7
2.6
1.4
3.0
5.2
2.1
2.8
1.1
1.6
1.9
2.7
1.4
3.0
2.5
1.8
3.3
1.7
1.8
1.6

7.3
6.3
10.4
6.6
8.7
5.0
4.6
5.4
12.0
8.5
4.7
9.8
16.9
7.0
9.3
3.5
5.2
6.2
8.9
4.4
9.7
8.3
6.0
10.7
5.4
6.0
5.3

15
39
245
43
98
919
264
98
59
314
264
29
152
13
21
964
49
357
268
733
138
94
27
66
56
604
246

1032
5676
11157
12535
20374
13179
5027
3456
7151
2398
1984
2839
21069
297
2138
7726
345
916
12451
2425
3871
3620
584
3856
1418
1444
187

68.6
144.1
45.5
292.2
207.7
14.3
19.0
35.4
120.7
7.6
7.5
96.6
138.5
22.7
101.8
8.0
7.0
2.6
46.5
3.3
28.0
38.4
22.0
58.0
25.3
2.4
0.8

9.3
22.8
4.4
44.2
24.0
2.9
4.1
6.6
10.0
0.9
1.6
9.9
8.2
3.2
11.0
2.3
1.3
0.4
5.2
0.7
2.9
4.6
3.7
5.4
4.7
0.4
0.1

Poor
Poor
Poor
Poor
Poor
Poor
Poor
Poor
Poor
Poor
Poor
Poor
Poor
Poor
Poor
Poor
Poor
Poor
Poor
Poor
Poor
Poor
Poor
Poor
Poor
Poor
Poor
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ID
76
77
79
81
93
94
101
102
107
105
108
106
113
114
115
117
118
120
122
128

Name
Littlefield Lake
Lost Island Lake
Lower Pine Lake
Mariposa Lake
Ottumwa Central Park
Ponds
Pierce Creek Lake
Roberts Creek Lake
Rock Creek Lake
Silver Lake (Delaware)
Silver Lake (Dickinson)
Silver Lake (Palo Alto)
Silver Lake (Worth)
Storm Lake
Swan Lake
Thayer Lake
Trumbull Lake
Tuttle Lake
Union Grove Lake
Upper Pine Lake
Williamson Pond

County

Type

Avg.
Depth
(m)

Avg.
depth
(ft)

Lake
Area
(acres)

Watershed
Area (acres)

Watershed to
Lake Area
Ratio

Watershed to
Lake Volume
Ratio

Water
quality
rating

Audubon
Palo Alto
Hardin
Jasper

Constructed
Natural
Constructed
Constructed

2.4
3.1
1.8
2.4

8.0
10.3
6.0
7.8

56
1151
58
17

2445
5123
944
576

43.3
4.5
16.4
33.0

5.4
0.4
2.7
4.2

Poor
Poor
Poor
Poor

Wapello
Page
Marion
Jasper
Delaware
Dickinson
Palo Alto
Worth
Buena Vista
Carroll
Union
Clay
Emmet
Tama
Hardin
Lucas

Oxbow
Constructed
Constructed
Constructed
Constructed
Natural
Natural
Natural
Natural
Natural
Constructed
Natural
Natural
Constructed
Constructed
Constructed

1.7
1.7
2.7
2.6
2.0
1.8
1.4
1.5
2.3
1.3
2.0
0.9
1.1
1.9
2.2
2.5

5.6
5.6
8.8
8.6
6.4
6.1
4.7
4.8
7.6
4.3
6.4
3.1
3.6
6.1
7.3
8.1

72
36
296
595
37
1068
648
315
3142
141
14
1171
2268
115
85
28

2229
2758
7811
26071
201
15209
8309
1729
14701
745
494
46838
122737
6834
8690
1472

30.9
76.9
26.4
43.8
5.4
14.2
12.8
5.5
4.7
5.3
35.6
40.0
54.1
59.3
102.4
52.8

5.5
13.6
3.0
5.1
0.8
2.3
2.8
1.2
0.6
1.2
5.5
13.0
14.9
9.7
14.1
6.5

Poor
Poor
Poor
Poor
Poor
Poor
Poor
Poor
Poor
Poor
Poor
Poor
Poor
Poor
Poor
Poor

Appendix 2. Selected lake and basin characteristics of 127 lakes included in the DNR lake-classification study excluding Coralville,
Rathbun, Red Rock and Saylorville reservoirs.

Number of Lakes
Watershed Area:Lake Area ratio
Mean Depth (m)
Mean Depth (ft)
Watershed Area:Lake Volume ratio (acre/acre-ft)

Good
22
20.3
4.4
14.5
1.7

Fair
58
28.8
3.1
10.2
3.5

Poor
47
47.5
2.2
7.1
6.5
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ARC 9371B
ENVIRONMENTAL PROTECTION COMMISSION[567]
Notice of Intended Action
Twenty-five interested persons, a governmental subdivision, an agency or association of 25 or more
persons may demand an oral presentation hereon as provided in Iowa Code section 17A.4(1)“b.”
Notice is also given to the public that the Administrative Rules Review Committee may, on its own
motion or on written request by any individual or group, review this proposed action under section
17A.8(6) at a regular or special meeting where the public or interested persons may be heard.

Pursuant to the authority of Iowa Code sections 455B.105 and 455B.173, the Environmental
Protection Commission hereby gives Notice of Intended Action to amend Chapter 61, “Water Quality
Standards,” Iowa Administrative Code.
Iowa Code sections 455B.171 through 455B.183 establish requirements for the protection and
management of surface water quality. The Environmental Protection Commission, through the
assistance of the Department, promulgates administrative rules on water quality. Iowa’s Water Quality
Standards (WQS) are written into regulation at Chapter 61.
The Department appointed Mike Burkhart, a professor at Iowa State University, to head a science
advisory panel to research nutrients and their effects on recreational uses, such as swimming, in
Iowa lakes. In February 2008, the nutrient science advisors (NSA) completed their recommendations
for criteria for recreational uses in lakes. The report can be found on the Department’s Web site at:
http://www.iowadnr.gov/water/standards/nutrients.html. Based on the recommendations in the NSA
report, the Department has developed draft criteria necessary to support swimming.
The NSA recommended setting two criteria that are necessary to support swimming: (1) Secchi disk
depth of one meter or greater; and (2) chlorophyll-a at no higher than 25 micrograms per liter (μg/l). Both
of these criteria are measures of the transparency of the water. A Secchi disk is a black and white disk
developed to accurately and precisely measure how far light penetrates into the water. The disk is lowered
into the water on a rope, and the depth at which the disk can still be seen is recorded. Chlorophyll-a is
the pigment in algae that can make the water appear green in the summer. The clarity of the water is
important for swimmers so underwater hazards can be avoided. Studies show that people are more likely
to swim in lakes where the water is clearer than where it is turbid or green.
In addition to the clarity criteria discussed above, the NSA report also recommended establishing
criteria for total phosphorus of 35 μg/l and total nitrogen of 900 μg/l. Criteria for total phosphorus and
total nitrogen are not included in this rule making because the Department’s analysis of the data shows
that the correlation between total phosphorus and water clarity is not strong enough to warrant setting
a standard that would apply to lakes across the state. Studies have shown that a stronger relationship
between total phosphorus and water clarity can be drawn when a single lake is studied, but the
relationship breaks down when data from multiple lakes are examined. The relationship between total
nitrogen and water clarity is weaker than the relationship between total phosphorus and water clarity.
After reviewing a comprehensive list of Iowa lakes on an individual basis, the Department has
developed a list of lakes to which the clarity criteria will apply. The criteria used for selection of
the lakes are discussed below. A complete list of lakes reviewed for inclusion can be found on the
Department’s Web site at: http://www.iowadnr.gov/water/standards/nutrients.html.
A lake was added to the list if the lake has a maintained beach, appears on the list of significant
publicly owned lakes or has a mean depth of more than three meters (9.9 feet). Lakes with a very large
drainage area to surface area ratio (DA/SA ratio), lakes where swimming is prohibited, and privately
owned lakes were not added to the list. More details on the criteria used for the selection of lakes are
discussed below.
Beaches: All lakes with a maintained swimming beach (except impoundments with large DA/SA
ratios) are to be included in the list. The clarity criteria are intended to determine whether the water
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quality in a lake can fully support recreational uses, and any lake that encourages swimming should be
included regardless of the lake’s mean depth or whether the lake is a significant publicly owned lake.
SPOL: All lakes considered to be a significant publicly owned lake (SPOL), except impoundments
with large DA/SA ratios and lakes where swimming is prohibited, are included on the list. The definition
of SPOL was created in 1980 by the Department and Iowa State University to determine which lakes
should receive continuous monitoring. Significant publicly owned lakes are defined as those lakes which
are principally maintained for public use, contain a minimum surface area of 10 acres and are capable of
supporting fish stocks of at least 200 pounds per acre. It was decided that if a lake meets the definition
of an SPOL, it should be included on the list of lakes to which the clarity criteria apply.
Mean Depth: All lakes with a mean depth of three meters (9.9 feet) or greater (except impoundments
with large DA/SA ratios and lakes where swimming is prohibited) are included on the list. Any lake
may become a swimming hole, but deeper lakes are typically considered to be more enticing and have
more recreational potential than shallow ones and should be protected to allow for swimming.
DA/SA Ratio: Reservoirs and on-stream impoundments with a large drainage area to surface area
ratio have high flow-through rates and are considered to be more like a river than a lake and should
not be subject to nutrient standards intended for lakes. These water bodies were excluded from the list
regardless of whether they had beaches, met the mean depth requirement, or were considered to be an
SPOL.
Swimming Prohibited: Swimming is prohibited in the majority of lakes used as a drinking water
supply by the municipal drinking water utility that owns the lake. These lakes were excluded from the
list even if they met the SPOL or mean depth criteria. It was decided that criteria focused on swimming
should not be applied to lakes that do not allow such use.
Privately Owned Lakes: Lakes that do not allow for public access are excluded from the list.
This proposed rule making is part of a wider effort to define how clean Iowa’s lakes and streams
should be in relation to excess nutrients. The Department is also looking at nutrients in two other major
projects:
The Department has contracted with Iowa State University to develop an Index of Biotic Integrity
(IBI) for lakes that will describe numerically what a healthy lake ecosystem looks like. Lakes that have
IBI scores below the minimum score will be considered impaired, and corrective action will be necessary
under the Clean Water Act. Iowa State University has completed the field work on this project, and the
final report is expected in December 2012.
For over ten years, the Department has been collecting data from smaller streams (referred to as
“wadeable streams”) to determine what a healthy stream looks like. In the spring of 2010, the Department
convened an advisory panel of stream experts to look at these data to see if a strong relationship exists
between the health of the stream ecosystem and the nutrient levels in the stream. If a strong relationship
exists, the data can be used to determine the maximum concentration of nutrients in the stream that still
allows for a healthy stream.
Any person may submit written suggestions or comments on the proposed amendment on or before
April 30, 2011. Such written material should be submitted to Chuck Corell, Iowa Department of Natural
Resources, Wallace State Office Building, 502 East 9th Street, Des Moines, Iowa 50319-0034; or sent
by fax to (515)281-8895 or by E-mail to chuck.corell@dnr.iowa.gov.
Persons are also invited to present oral or written comments at public hearings which will be held as
follows:
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March 23, 2011

10 a.m.

March 23, 2011

4 p.m.

March 24, 2011

10 a.m.

March 25, 2011

1 p.m.

March 29, 2011

10 a.m.

March 29, 2011

6 p.m.

March 31, 2011

4 p.m.

Falcon Civic Center
1305 5th Ave. NE
Independence
Washington Public Library
State Bank Room
115 West Washington St.
Washington
Clear Lake Public Library
200 North Fourth St.
Clear Lake
Wallace State Office Building
Fifth Floor Conference Rooms
502 East 9th St.
Des Moines
Rock Island Depot
102 Chestnut St.
Atlantic
Iowa Lakeside Laboratory
Waitt Building, 1838 Hwy 86
Milford
Chariton Public Library
803 Braden Ave.
Chariton

At the hearings, persons will be asked to give their names and addresses for the record and to confine
their remarks to the subject of the amendment.
Any persons who intend to attend a public hearing and have special requirements, such as those related
to hearing or mobility impairments, should contact the Department to advise of specific needs.
This amendment may have an impact upon small businesses.
This amendment is intended to implement Iowa Code chapter 455B, division III, part 1.
The following amendment is proposed.
Adopt the following new subrule 61.3(4):
61.3(4) Lake criteria.
a. So that swimming can be supported, the following criteria are applicable to all lakes listed in
paragraph 61.3(4)“d.”
(1) Transparency. The transparency of the lake, as measured with a Secchi disk, shall be one meter
or more in at least 75 percent of the measurements taken.
(2) Chlorophyll-a. The concentration of chlorophyll-a in 75 percent of the samples analyzed shall
not exceed 25 micrograms per liter (μg/l).
b. Water sampling used to determine whether a lake meets the transparency and chlorophyll-a
criteria in paragraph 61.3(4)“a” must meet the following requirements:
(1) A minimum of nine sample results are required.
(2) At least three of the samples must be taken from the deepest part of the lake.
(3) All samples must be taken during the months of May through September.
(4) At least three sampling events must be conducted in any one summer recreation season.
(5) Samples must be taken in at least three summer seasons in a five-consecutive-year period.
c. Nitrogen and phosphorus concentrations are among several variables affecting lake
transparency and chlorophyll-a levels. However, individual lake and watershed characteristics
determine the precise amount of these nutrients that can be present and still allow the lake to meet
the criteria in paragraph 61.3(4)“a.” For this reason, nitrogen and phosphorus reduction targets will
be determined on a case-by-case basis as a result of lake-specific monitoring and data analysis. Lake
nutrient-response models, such as those used to establish total maximum daily loads for lakes impaired
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for not meeting the Secchi disk depth and chlorophyll-a criteria, or other appropriate scientific methods
will be utilized for this purpose.
d. Criteria in paragraph 61.3(4)“a” shall apply to the following lakes, listed by the county in
which the lake is located:
Adair: Mormon Trail Lake, Meadow Lake, Orient Lake
Adams: Lake Icaria, Binder Lake
Appanoose: Rathbun Reservoir
Audubon: Littlefield Lake
Benton: Hannen Lake, Rodgers Park Lake
Black Hawk: Mitchell Lake, George Wyth Lake, South Prairie Lake, Meyers Lake, Green Belt Lake
Boone: Don Williams Lake
Bremer: Avenue of the Saints Pond
Buena Vista: Storm Lake (including Little Storm Lake), Sturchler Pit (Newell Pit), Marathon City
Park Pond, Gustafson Lake
Calhoun: North Twin Lake
Carroll: Swan Lake
Cass: Lake Anita, Cold Springs Lake
Cerro Gordo: Bluebill Lake, Clear Lake, Blue Pit
Chickasaw: Airport Lake, Split Rock Lake
Clarke: East Lake
Clay: Scharnberg Pond, Trumbull Lake
Clinton: Malone Park Pond
Crawford: Yellow Smoke Park Lake, Newcom Riggleman Natural Resource Area Pond, Nelson
Park Lake
Dallas: Beaver Lake
Davis: Lake Wapello
Decatur: Little River Watershed Lake, Slip Bluff Lake, Nine Eagles Lake
Delaware: Silver Lake
Des Moines: Big Hollow Lake
Dickinson: West Okoboji Lake, Big Spirit Lake, Center Lake, Minnewashta Lake, East Okoboji
Lake, Silver Lake, Little Spirit Lake, Lower Gar Lake, Upper Gar Lake
Emmet: Ingham Lake, Tuttle Lake
Fayette: Volga Lake
Floyd: Rudd Lake
Franklin: Beeds Lake
Fremont: Percival Lake, McPaul ‘B’ Pond
Greene: Spring Lake
Guthrie: Springbrook Lake
Hamilton: Briggs Woods Lake, Little Wall Lake
Hancock: Eldred Sherwood Lake, Crystal Lake
Hardin: Upper Pine Lake, Lower Pine Lake
Harrison: Willow Lake
Henry: Lake Geode
Howard: Lake Hendricks
Ida: Moorhead Park Pond, Crawford Creek Impoundment
Iowa: Iowa Lake
Jackson: Lower Sabula Lake
Jasper: Rock Creek Lake, Mariposa Lake
Jefferson: Fairfield Municipal Reservoir #1
Johnson: Lake Macbride, Kent Park Lake
Jones: Central Park Lake
Keokuk: Lake Belva Deer
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Kossuth: Lake Smith
Lee: Pollmiller Park Lake, Wilson Lake
Linn: Pleasant Creek Lake
Lucas: Red Haw Lake, Williamson Pond
Lyon: Lake Pahoja
Madison: Badger Creek Lake
Mahaska: Hawthorn Lake (aka Barnes City Lake), Lake Keomah, White Oak Conservation Area
Lake
Marion: Roberts Creek Lake
Marshall: Sand Lake, Green Castle Lake
Mills: Mile Hill Lake
Monona: Oldham Lake, Blue Lake, Lake Miami
Montgomery: Viking Lake
O’Brien: Dog Creek Lake, Mill Creek Lake, Douma Area Pond
Osceola: Willow Creek, Ocheyedan Pit #1, Ashton Park Pond
Page: Pierce Creek Pond
Palo Alto: Lost Island Lake, Five Island Lake, Silver Lake
Plymouth: Hillview Recreational Area Pond
Pocahontas: Meredith Park Pond
Polk: Big Creek Lake, Grays Lake, Easter Lake, Blue Heron Lake (Raccoon River Park)
Pottawattamie: Carter Lake, Arrowhead Pond, Lake Manawa, Arbor Lake
Sac: Arrowhead Lake, Black Hawk Lake
Scott: Lake of the Hills
Shelby: Prairie Rose Lake, Manteno Park Pond
Sioux: Fairview Area Impoundment, Otter Creek Recreational Area Pond, Winterfield Pond (aka
Van Zee Pit), Big Sioux
Story: Hickory Grove Lake, Peterson Pit West
Tama: Otter Creek Lake, Casey Lake (aka Hickory Hills Lake), Union Grove Lake
Taylor: Lake of Three Fires, Windmill Lake, Wilson Park Lake
Union: Three Mile Lake, Twelve Mile Creek Lake, Green Valley Lake, Thayer Lake
Van Buren: Lacey Keosauqua Park Lake, Lake Sugema, Indian Lake
Wapello: Ottumwa Lagoon
Warren: Lake Ahquabi
Washington: Lake Darling
Wayne: Bob White Lake
Webster: Brushy Creek Lake, Badger Lake
Winnebago: Lake Catherine, Rice Lake
Winneshiek: Lake Meyer
Woodbury: Little Sioux Park Lake, Browns Lake
Worth: Silver Lake, Kuennen’s Pit Wildlife Area (south), Kuennen’s Pit Wildlife Area (north)
Wright: Lake Cornelia
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I. Background
The Department of Natural Resources (Department) has proposed an amendment to Chapter 61 of the
Iowa Administrative Code, Title 567. The proposed amendment is to establish Nutrient Water Quality
Standards for Lakes to Support Recreational Uses and was approved by the Environmental Protection
Commission at its January 18, 2011 meeting. The Notice of Intended Action was published on February
23, 2011 in the Iowa Administrative Bulletin as ARC 9371B.
Water Quality Standards are the goals that Iowans expect rivers, streams and lakes to achieve. These
standards establish selected criteria for certain present and future designated uses of the surface waters
of the state. The standards establish the areas where these uses are to be protected and provide
minimum criteria for waterways having nondesignated uses as well. The Clean Water Act (40 CFR
131.10(a)) states that each State must specify appropriate water uses to be achieved and protected.
The classification of the waters of the State must take into consideration the use and value of water for
public water supplies, protection and propagation of fish, shellfish and wildlife, recreation in and on the
water, agricultural, industrial, and other purposes including navigation.
The purpose of the proposed rule is to establish a water quality standard to protect swimming in certain
lakes in Iowa. The concerns affecting the swimming recreational use goal are suspended solids,
primarily from erosion, and excess nutrients. The nutrients reach waterbodies from a variety of sources
which include point sources, such as effluent from a wastewater treatment plant and non-point sources
such as fertilizer runoff from fields and lawns, manure runoff from livestock operations, or the erosion
of nutrient rich soils. When these nutrients reach excessive concentrations, they can have severe
detrimental effects that can be both aesthetic and cause safety concerns.
Nutrients create a biological response that can increase the amount of algae present in the water
column, and when nutrients are present in excess amounts, they can produce what is commonly
referred to as algal blooms. These blooms can produce unpleasant odors, decrease clarity that creates
dangerous recreational conditions by hiding hazards in the water, and generate toxins that can affect
both terrestrial and aquatic life. As the algae dies off, the decomposition process utilizes oxygen,
leading to oxygen deficiencies in the waterbody that affect aquatic life.
These conditions do not occur only locally, but can have serious effects throughout the entire water
system. Nutrient loads from Iowa travel down the stream and river networks, in and out of lakes, and
continue downstream combining with nutrients from other states and stream systems as they converge
all the way to the Gulf of Mexico. This concentration of nutrients continues to promote algae growth
and is the primary cause for the hypoxic zone in the Northern Gulf of Mexico. Dissolved oxygen levels in
this zone are so low that it is almost uninhabitable for aquatic life.
Nutrients are a major issue that has federal, state and local governments nationwide planning and
implementing programs to reduce nutrients in our waterways. The immediate concern for the
Department is to protect the people of Iowa and reduce the health and safety concerns of those who
utilize the state's swimming lakes.
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To address this issue, the Department appointed Mike Burkhart, a professor at Iowa State University, to
head a science advisory panel to research nutrients and their effects on swimming in Iowa lakes. In
February 2008 the Nutrient Science Advisors (NSA) completed their recommendations for criteria for
recreational uses in lakes. The report can be found on the Department’s web site:
http://www.iowadnr.gov/InsideDNR/RegulatoryWater/WaterQualityStandards/Nutrients.aspx. The
Department has developed draft criteria necessary to support swimming based on the
recommendations in the NSA report.
The NSA recommended setting two criteria that are necessary to support swimming: Secchi disk depth
of one meter or greater and chlorophyll-a of no higher than 25 micrograms per liter (ug/l). Both of these
are measures of the transparency of the water. A Secchi disk is a black and white disk developed to
accurately and precisely measure how far light penetrates into the water. The disk is lowered into the
water on a rope and the depth at which the disk disappears is recorded. Chlorophyll-a is the pigment in
algae that can make the water appear green in the summer. The clarity of the water is important for
swimmers so underwater hazards can be avoided. Studies show that people are more likely to swim in
lakes where the water is clearer than where it is turbid or green.
To address seasonal variability within any given lake, the Secchi disk and chlorophyll-a criteria must be
met in 75% of samples with a minimum of 9 samples collected. At least 3 of the 9 samples must be
taken from the deepest part of the lake, with all 9 samples taken within a 5 year period in order to make
a determination on whether the lake is currently meeting the water quality standard. Those samples
must be collected between the months of May through September with a minimum of 3 samples
collected during any one summer season.
In addition to the clarity criteria discussed above, the NSA report also recommended establishing criteria
for total phosphorus of 35 ug/l and total nitrogen of 900 ug/l. Criteria for total phosphorus and total
nitrogen are not included in this rule because the Department’s analysis of the data shows that the
correlation between total phosphorus and water clarity is not strong enough to warrant setting a
standard that would apply to lakes across the state. Studies have shown that a stronger relationship
between total phosphorus and water clarity can be drawn when studying a single lake but the
relationship breaks down when data from multiple lakes is examined. A total nitrogen standard was not
included in this rule due to the relationship between total nitrogen and water clarity being weaker than
the relationship between total phosphorus and water clarity.
The list of lakes to which these criteria will apply was developed after reviewing a comprehensive list of
Iowa lakes on an individual basis. The criteria used to select lakes are discussed below. A complete list
of lakes reviewed for inclusion can be found on the Department's web site here:
http://www.iowadnr.gov/InsideDNR/RegulatoryWater/WaterQualityStandards/Nutrients.aspx.
A lake was added to the list if it 1) had a maintained beach 2) appeared on the list of Significant Public
Owned Lakes (SPOL) or 3) has a mean depth of more than three meters (9.9 feet). Lakes with a very
large drainage area to surface area (DA:SA) ratio, lakes where swimming is prohibited, and privately
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owned lakes were omitted from the list. More details on these criteria are discussed below. This
analysis resulted in the 159 lakes listed under this rule, which can be found in Appendix A.
Criteria Details:
Beaches: All lakes with a maintained swimming beach (except impoundments with large DA:SA
ratios) are included in this list. The nutrient standard is intended to determine if the water
quality in a lake can fully support recreational uses and any lake that encourages swimming
should be included regardless of mean depth or if it is an SPOL or not.
SPOL: All lakes considered to be a Significant Publically Owned Lake (except lakes where
swimming is prohibited) are included on this list. The definition of a SPOL was created in 1980
by the Department and Iowa State University as a method to prioritize lakes for restoration.
These lakes are defined as those lakes which are maintained principally for public use; are
capable of supporting fish stocks of at least 200 pounds per acre; have a surface water area of at
least 10 acres; have a watershed to lake surface area ratio of less than 200:1; are not shallow
marsh-like lakes, federal flood control impoundments, or used solely as water supply reservoirs.
It was decided that if the lakes met the criteria to be a SPOL then it should be included on the
list of lakes to which the recreational use standard apply.
Mean Depth: All lakes with a mean depth of three meters (9.9 feet) or greater (except
impoundments with large DA:SA ratios or lakes where swimming is prohibited) are included on
this list. A technical review was conducted by the Department using available monitoring data
to determine which lake characteristics drive a lake's ability to manage nutrients. Average
depth was found to be a primary factor with the 3 meter depth being statistically significant.
This goes along with the concept that deeper lakes may have a higher probability to attract
swimming uses.
DA:SA Ratio: Reservoirs and on-stream impoundments with a large drainage area to surface
area ratio (DA:SA ratio) have high flow-through rates and are considered to be more of a river
than a lake and should not be included in nutrient standards intended for lakes (e.g., Saylorville
Reservoir has a DA:SA ratio of 637:1 at conservation pool). These water bodies were removed
from the list regardless if they had beaches, met the depth requirement, or considered an SPOL.
Swimming Prohibited: Swimming is prohibited in certain lakes in Iowa including some wildlife
refuges (e.g., DeSoto Bend) or drinking water supplies (e.g., Dale Moffitt Reservoir). These lakes
were removed from the list regardless if they met the SPOL or depth criteria. It was decided
that a nutrient criteria focused on swimming should not be applied to lakes that do not allow
such uses.
Privately Owned Lakes: Lakes that do not allow for public access are excluded from the list (e.g.,
Lake Panorama).
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If one of the lakes listed in this rule does not meet the criteria then it is considered "impaired" and will
be placed on Iowa's Section 303(d) Impaired Waters List. This list is compiled in even numbered years;
therefore, these lakes will most likely not be evaluated for impairment until the drafting of the 2014
listing due to the 2012 listing being nearly complete by the anticipated date of this rule being finalized.
In 2000, the Department began an ambient lake monitoring program that collects water quality data
from 131 lakes statewide. Of those 131 lakes, there are 121 that are included under this rule. Those
lakes will have the appropriate monitoring data available to make an impairment determination to be
included in the 2014 listing. The other 38 lakes will be evaluated if adequate monitoring data becomes
available in the future.
Within 13 years of being listed as impaired, a Total Maximum Daily Load (TMDL) must be calculated for
each impairment. The TMDL will determine the causes and sources of each impairment and assign a
load value to each source. Point sources contributing to the impairment can be regulated through their
NPDES permit and may be required to remove nutrients from their effluent. Non-point sources are
primarily addressed through watershed groups and voluntary programs where landowners get involved
to implement land practices that reduce nutrient runoff and erosion.
Currently, lakes in Iowa can be impaired for nutrients based on the narrative language in the general
water quality criteria section (61.3(2)) in Chapter 61 of the Water Quality Standards. That narrative
states that surface waters including general use and designated use waters shall be free from materials
attributable to wastewater discharges or agricultural practices producing objectionable color, odor or
other aesthetically objectionable conditions.
Prior to the 2000 ambient lake monitoring program, the violation of this standard was based primarily
on the best professional judgment of the Department's fisheries biologists. As more comprehensive
monitoring data became available after the start of the lake monitoring program, the Department
incorporated using Carlson's (1977) trophic state index (TSI) to identify lakes that may not be meeting
the narrative criteria. The index is an indicator of algal biomass suspended in lakes and thus reflects a
lake's nutrient condition and water transparency. Lakes that did not meet the expectations of this
method were then corroborated by the Department's field staff before being considered for
impairment. This rule adds clarity to the methods currently used by implementing the numeric criteria
for Secchi depth and chlorophyll-a.
This rule is part of a wider effort to define how clean Iowa’s lakes and streams should be when it comes
to excess nutrients. The Department is also looking at nutrients in two other major projects:
The Department has contracted with Iowa State University to develop an Index of Biotic
Integrity (IBI) for lakes that will describe numerically what a healthy lake ecosystem looks like.
Lakes that have IBI scores below this threshold will be considered impaired and corrective action
will be necessary under the Clean Water Act. The University has completed the field work on
this project and the final report is expected in December 2012.

4

For over 10 years, the Department has been collecting data from smaller streams (referred to as
“wadeable streams”) to determine what a healthy stream looks like. In the spring of 2010, the
Department convened an advisory panel of stream experts to look at this data to see if a strong
relationship exists between the health of the stream ecosystem and the nutrient levels in the
stream. If a strong relationship exists, the data can be used to determine the maximum
concentration of nutrients in the stream that still allow for a healthy stream.
The Administrative Rules Review Committee reviewed the proposed amendments during its meeting on
March 14, 2011. At that time, the committee voted to direct the Department to complete an informal
regulatory analysis of the proposed rules, in compliance with Iowa Code section 17A.4A, subsection 2,
paragraph "a." The elements to be included in the analysis are specifically identified as follows:
A. A description of the classes of persons who probably will be affected by the proposed rule,
including classes that will bear the costs of the proposed rule and classes that will benefit from
the proposed rule.
B. A description of the probable quantitative and qualitative impact of the proposed rule,
economic or otherwise, upon affected classes of persons, including a description of the nature
and amount of all of the different kinds of costs that would be incurred in complying with the
proposed rule.
C. The probable costs to the agency and to any other agency of the implementation and
enforcement of the proposed rule and any anticipated effect on state revenues.
D. A comparison of the probable costs and benefits of the proposed rule to the probable costs and
benefits of inaction.
E. A determination of whether less costly methods or less intrusive methods exist for achieving the
purpose of the proposed rule.
F. A description of any alternative methods for achieving the purpose of the proposed rule that
were seriously considered by the agency and the reasons why they were rejected in favor of the
proposed rule.
Each of these elements will be addressed in turn. In addition, the following concerns were conveyed by
the ARRC during the meeting on March 14, 2011 and will be addressed within part "A" of the analysis:
• Will this rule cause beach closings?
• Will an impairment determination be an impediment to economic development near the lake?
• Will the voluntary programs designed to improve water quality become mandatory if a lake is
impaired?
II. Elements of the Analysis
A. A description of the classes of persons who probably will be affected by the proposed rule,
including classes that will bear the costs of the proposed rule and classes that will benefit from
the proposed rule.
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Classes of persons who probably will be affected by the proposed rule would be any entity that has a
NPDES permit, has phosphorus or nitrogen in their effluent, and discharges to a lake determined to be
impaired under this rule. This impact will be fairly low considering discharges of pollutants to stateowned lakes are prohibited by state law (455B.186(1)) but there are a few permits for discharges to
creeks above lakes and some for discharges to lakes that are not state-owned.
There are 17 permitted facilities that have discharge permits and some sort of treatment in place within
the watersheds of 11 of the lakes listed under this rule. 10 out of the 11 lakes, affecting 16 of the
facilities, may be considered impaired under this rule based on current monitoring data; however, 6 of
those lakes, affecting 11 facilities, are already considered impaired for nutrient related reasons based on
the aesthetically objectionable approach. Therefore, this rule may have no additional affect on those
facilities.
The list of lakes that will ultimately be listed as impaired based on this standard is uncertain when
considering that these lakes will most likely not be evaluated for impairment until the drafting of the
2014 303(d) Impaired Waters listing. Monitoring data that has yet to be collected will be included in
determining if the lakes meet the new water quality standard. (Facility and lake information can be
found in Appendix B).
According to research conducted by the Department, most (85-90%) of the nutrients in a typical Iowa
waterbody come off the watershed rather than through point sources that require a discharge permit.
In light of this fact, the TMDLs that have been written for nutrient impairments have assigned a
maximum load to city wastewater treatment plants equal to what the plants currently discharge or to
what the plants are designed to discharge. For example, Pilot Mound, Solon, Macbride SD & Terril are
wastewater treatment facilities that are currently under approved nutrient TMDLs. Each of these
facilities was assigned a wasteload allocation estimated to be equivalent to their existing discharge
during the time the TMDL was developed. This means that these plants will not have to add treatment
or remove nutrients to meet the goals of the TMDL unless they plan to increase the amount of nutrients
discharged sometime in the future. This approach may continue, but that will not be determined until
the TMDL is written.
An impairment determination will likely have very minimal negative effects on economic development.
It is already illegal to discharge to most of these lakes; therefore, a new business or industry that would
need a permitted discharge is already prohibited from discharging into many of these lakes, and it will
have no regulatory effect on agricultural activities in the watershed.
This rule is designed to protect swimming in lakes; however, if a lake is determined to be impaired, that
does not mean the beaches will be closed at that lake. There is no regulation of beaches within this rule
and that discretion will be left up to the lake managers. This is a long term standard needing 3 years of
data to determine if the lake meets it or not which makes it an impractical tool for issuing beach
advisories. The Department began monitoring beaches for bacteria in 1999 through Iowa's Beach Water
Monitoring Program. This program has expanded over the years to include all state park beaches and
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many locally managed beaches in Iowa. This monitoring program will continue and the Department will
administer advisories and closings based on that program.
Classes of persons that will benefit from the proposed rule include all users of the lakes listed under this
rule. The proposed rule will better preserve Iowa’s swimming lakes for future generations. Local
economies may also benefit in the future from the increased visitors that improved water quality will
attract. A study was conducted by the Center for Agriculture and Rural Development (CARD) at Iowa
State University comparing lake use and the resulting economic benefit to water quality.
Researchers at CARD sent out a survey in 2002 asking questions related to the frequency of visits to
lakes and which factors led to their lake selection. After compiling and analyzing the data, their findings
were put into a report titled "Recreation Demand Using Physical Measures of Water Quality," in 2004.
The researchers determined that respondents strongly value water quality and are willing to travel
further for it. Excessive algal growth was identified as a limiting factor and lakes exhibiting those
conditions received fewer visitor trips. On the other hand, it appears that just being on the 303(d)
Impaired Waters List had little effect on the visitor's chosen destination in comparison to their
perception of the water quality at the time of their visit. For example, Clear Lake was 4th and Big Creek
was the 5th most visited lake for day trips even though both lakes were on the Impaired Waters List for
nutrient impairments at the time the survey was sent out.
CARD continued the survey each year between 2002 and 2005 to gather a baseline of usage, and then
again in 2009 to evaluate how usage had changed from the baseline. Their findings were just released in
May 2011. The report shows that in 2009 there were 11,977,623 household trips to Iowa lakes, which is
a 26.6% increase in visitation rates from the 2002 through 2005 average, spending a total of $1.6 billion
annually during their visits.
The rule will also benefit lake managers of the lakes considered impaired. If it is determined that a lake
is impaired under this rule and a subsequent TMDL is completed, it will identify the sources needing
improvement to meet the water quality standards. This understanding will help in the planning process
for the voluntary programs needed to achieve the water quality goals of the watershed.
The voluntary programs are designed to partner with local landowners that are in the affected area to
work together to meet the water quality goals of the watershed. As mentioned above, this rule will
affect only those voluntary programs by providing more information for planning purposes. It will have
no affect on those program processes or mechanisms. They will remain voluntary and are an important
part of the watershed improvement process. State and Federal laws do not regulate non-point sources
of sediment or nutrients and cannot require landowners to be involved or participate in these voluntary
programs. Unless Iowa imposes a regulatory framework upon non-point sources of water pollution,
there is no mechanism available for the imposition of these programs.
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B. A description of the probable quantitative and qualitative impact of the proposed rule, economic
or otherwise, upon affected classes of persons, including a description of the nature and amount
of all of the different kinds of costs that would be incurred in complying with the proposed rule.
This rule has the potential to affect any, or none, of the 17 facilities that have a current NPDES permit
within the watershed of any of the listed lakes. It will be at least 2 years before a lake is evaluated to
determine if it is impaired as defined in this rule. If a lake is impaired, then a TMDL must be written
within a 13 year period of the impaired listing date, to identify the causes and sources of the impairment
before a nutrient load can be assigned to the facility. This means that it may be 2 to 15 years before a
facility sees an impact, if any, as a result of this proposed water quality standard not being achieved.
Some of these facilities may not discharge nutrients or may upgrade in that timeframe based on other
standards, growth, or an outdated system. For example, on average, a treatment facility has an
operational life span of 20 to 25 years. Of the 17 facilities that could potentially be affected, 7 are
currently older than 25 years, and another 4 will be older than 25 years within the next decade.
Therefore, this rule could have a direct impact to just a few, or all of the facilities, depending on their
current effluent, if the lake is ever impaired, if the community is growing and requires larger facilities,
facility technology at the time the TMDL is completed, and whether or not the TMDL contains extra
capacity for point source growth (this alone could negate any point source impact for an extended
period of time).
A facility may not be required to upgrade to meet the requirements in a TMDL but may be required to
monitor, or monitor more frequently, for nitrogen and phosphorus if the TMDL assigns the facility a limit
for those parameters. A controlled discharge lagoon (CDL) would be required to monitor for nitrogen
and phosphorus at each of their 2 annual draw down events. The current lab fees to run those tests are
$72 combined for a total annual monitoring cost of $142 (plus shipping fees) for each CDL. The majority
of continuously discharging facilities already has some sort of nutrient monitoring requirement in place
(typically on a quarterly basis) but may be required to monitor more frequently (e.g., monthly). This
would require an additional 8 monitoring events for a total annual increase of $576 (plus shipping fees)
to monitor for nutrients.
There may also be voluntary costs incurred by landowners within the watersheds of lakes listed as
impaired. The biggest variable relating to the cost is whether the landowner chooses to be involved in
the improvement projects. These programs are voluntary, so a landowner may simply choose not to
participate. If they do participate, then total costs associated with the project will vary based on the
scope and scale of the project. These costs could be related to land improvement, or in-lake treatment
such as dredging, fish renovation, or water control structures. There are also cost-share programs in
place to help offset the costs incurred by landowners willing to participate in the improvement projects.
Those improvement projects can provide economic increases in the surrounding areas. The 2011 CARD
report of the 2009 survey found that 3 of the 4 lakes which experienced the largest increases in visitor
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trips between the 2002 through 2005 baseline surveys and the 2009 survey had undergone major
restoration efforts, with 2 of those lakes (Clear Lake and Storm Lake) exhibiting substantial water quality
improvements. Clear Lake had an increase of over 115,000 visitor trips when compared to the 2002
through 2005 average which translates to a direct spending increase of more than $15 million annually,
supporting an additional 190 jobs. Storm Lake had an increase of nearly 100,000 visitor trips, with a
direct spending increase of just under $13 million, supporting more than an additional 150 jobs.
C. The probable costs to the agency and to any other agency of the implementation and
enforcement of the proposed rule and any anticipated effect on state revenues.
Implementation of this rule will add to the Department's workload of calculating TMDLs. The cost to
develop a TMDL varies greatly with the size of the waterbody and the number of parameters that must
be sampled for to determine causes. Costs can be estimated, but again, the number of variables present
creates a large potential cost range. Also, the estimated costs are not "in addition" to the current TMDL
program operating costs. The TMDL program operates on a set budget, funded with EPA Section 319
funds, and the costs are an estimation of how much of that budget will be spent completing the TMDL's
required as a result of this rule.
If current monitoring data is used as a reference, then there are 106 of the 159 lakes that will be
considered impaired by this rule. Of those 106 lakes, there are 58 listed on the 2010 303(d) Impaired
Waters List (approved by EPA on June 22, 2011) and 48 lakes that are not listed as impaired based on
current water quality standards. The 58 impaired lakes are listed for various impairments such as
bacteria, turbidity, and algae. A TMDL is already required for those 58 lakes. That TMDL may address an
impairment issued as a result of this rule depending on the current cause of impairment, meaning an
additional TMDL may not be required for those lakes. This leaves a range between 48 and 106 lakes that
may require a TMDL. The TMDL program has an annual budget of approximately $750,000 and has
traditionally completed 10 to 20 TMDL's annually. Therefore, the extra nutrient TMDL's (48 to 106)
would be 2.5 to 10.5 years of workload, or $1.875 to $7.875 million.
This rule does not require that the listed lakes develop a monitoring program, or be monitored, and the
monitoring programs currently in place collect the appropriate data to evaluate those lakes for this
water quality standard. Monitoring costs associated with the completion of a TMDL is included in the
above estimation; therefore, no additional water monitoring costs were added.
The Lake Restoration Program focuses on restoring impaired lakes in Iowa and identifies priority lakes
based on water quality assessments, technical feasibility of restoration, potential economic benefits, use
by Iowans, and local support. There are 35 priority lakes across the state that have been identified for
restoration projects. The 2010/2011 Lake Restoration Program annual report indicates an overall
projected cost for restoring those priority lakes as $265 million ($75M for watershed improvements and
$190M for in-lake improvements). Those lakes have been, and future lakes will be selected based on
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factors outside of this rule. Therefore, this rule will have a fiscally neutral impact on this restoration
program.
Cost share funding for the installation of best management practices can be made available to
landowners in the watershed. The Department can utilize EPA Section 319 funds for watershed
improvement projects involving impaired waters. Other sources of funds are available at both the state
and federal level for watershed and lake restoration. The overall cost to the Department associated
with any lake restoration is variable without first determining the extent of the restoration plan and any
additional funding availability.
D. A comparison of the probable costs and benefits of the proposed rule to the probable costs and
benefits of inaction.
The benefits of the proposed rule include protecting these lakes for future use, having a better
understanding of and creating improvement plans for the lakes considered impaired, providing safer
swimming conditions for visitors to these lakes, and the economic benefits of potential increased visitor
trips to improved lakes.
The costs of the proposed rule include the added workload for the Department's TMDL program, the
potential nutrient removal cost to the regulated water treatment facilities within the watersheds of
impaired lakes, the potential land improvement costs associated with any of the voluntary programs,
and the potential lake restoration costs.
Benefits of inaction include a standard workload for the Department's TMDL program, no additional
regulation for the water treatment facilities within the watersheds of the listed lakes, and no additional
lakes being considered impaired.
The costs of inaction include the continued lack of a clear and concise standard to protect swimmers
recreating in the lakes listed under this rule and the threat of the US Environmental Protection Agency
(EPA) adopting nutrient water quality standards for the state. The EPA has made it clear that states,
especially in the Midwest, need to be making efforts to address excessive nutrients. The message is that
if states are unable or unwilling to begin to address the issue, then it leaves EPA with few
implementation alternatives to pursue. The EPA has the authority under the Clean Water Act to adopt
water quality standards for a state under certain circumstances. Although EPA has not determined that
Iowa must adopt these standards, it recently determined that the State of Florida must adopt numeric
nutrient standards (including criteria similar to these) or the EPA will establish criteria for the state. The
only alternative to setting these criteria in rule is to let EPA develop criteria for the state. If EPA were to
set these criteria, Iowa and its citizens would have minimal involvement in setting the criteria and there
would be significant legal costs due to inevitable litigation resulting from that type of action as
experienced in Florida. This rule making effort represents a positive step to help address nutrient
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pollution in Iowa and will demonstrate to the EPA that Iowa is serious about addressing nutrient
concerns of the region.
E. A determination of whether less costly methods or less intrusive methods exist for achieving the
purpose of the proposed rule.
The purpose of the rule is to protect swimming in lakes by setting clarity and chlorophyll standards. The
majority of the impact from this rule is placed on the Department with little mandatory impact placed
on the citizens of Iowa. The rule allows for the use of current monitoring data to determine if a lake is
meeting the criteria without mandating additional water quality monitoring. If a lake does not meet the
clarity or chlorophyll criteria, then the lake is considered impaired and the Department is required to
write a TMDL which identifies the impairment sources and provides a plan to remedy the impairment.
The cost of a TMDL varies based on watershed size and complexity and has to meet specifications
required by EPA, and therefore not very cost adjustable. Point sources within an impaired lake's
watershed may be required to install nutrient removal based on a TMDL's recommendations and that
impact could be seen in anywhere from a 2 to 15 year span depending on the completion date of the
TMDL. Non-point sources are not regulated and any financial impact seen by those will be voluntary.
The non-adjustable costs (TMDL's) associated with this rule are mandated by the Clean Water Act, and
the adjustable costs (facility improvements, land improvement projects, lake restoration) are so variable
that specific costs are not available until a TMDL determining the cause of the impairment is completed.
The Department believes that the rule in its current form is most appropriate for achieving the set goals,
while at the same time minimizing the financial and regulatory burden felt by the public.
F.

A description of any alternative methods for achieving the purpose of the proposed rule that
were seriously considered by the agency and the reasons why they were rejected in favor of the
proposed rule.

The NSA also recommended having numeric phosphorus and nitrogen criteria within this rule. These
two nutrients are the primary reason for increased algal growth that decreases clarity and increases
health concerns; however, the correlation between phosphorus and nitrogen levels and their effects on
water clarity varies too greatly depending on lake basin and watershed characteristics to be able to
select numeric nutrient criteria that would be appropriate for all lakes. The lack of clarity can also be
caused by suspended solids that would not be addressed by having just phosphorus and nitrogen limits.
The clarity and chlorophyll standards that are proposed are numeric limits that define the overall goal
and the desired outcome without setting numeric limits for nutrients that may or may not achieve these
goals for any particular waterbody.
The NSA also recommended these criteria apply to all lakes having an A1 Primary Contact Use
designation. After reviewing the lakes designated as A1, it was discovered that the criteria used to
determine that use may not have been consistent with what this rule is designed to protect. For
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example, there are 6 wetlands with an A1 designation that would be primarily utilized for hunting or
wildlife viewing, and conversely, there are 15 lakes that have maintained beaches that are not
designated as A1. Ultimately, it was decided that selecting certain criteria that have a high probability of
attracting swimming uses (depth, SPOL, beach) was more appropriate for the intended purpose than
utilizing the A1 designation.
The initial version of this rule, approved by the EPC on November 17, 2009 and terminated on the
Department's request by the EPC on March 16, 2010, included only lakes with an average (mean) depth
of 3 meters or greater. The decision to include lakes based on this criterion originated from a
Departmental review and data analysis that sought to determine some of the key lake and watershed
characteristics that influence water quality conditions. Lake mean depth was determined to be one of
the primary factors affecting water clarity and algal biomass levels. Mean depth of 3 meters
represented a significant breakpoint at which lakes of equal or greater depth were more likely to have
clear water and less algae growth than shallower lakes. This finding supports a general belief that
deeper lakes are more likely to attract swimmers. Water quality advocates, however, raised concerns
that shallow lakes that encourage swimming (have a maintained beach) or have a high probability to
draw visitors (i.e., SPOL) need the same criteria as deep lakes in order to fully support recreational uses.
These concerns were supported by the Department and also supported by public comments.
Consequently, the initial rule proposal was retracted, and the list of lakes covered by the current
version was expanded to include any lake with a beach or a lake considered as an SPOL.
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Appendix A - Included Lakes
Lake Name

County Name

Lake Name

County Name

Airport Lake

Chickasaw

George Wyth Lake

Black Hawk

Arbor Lake

Poweshiek

Grays Lake

Polk

Arrowhead Lake

Sac

Green Belt Lake

Black Hawk

Arrowhead Pond

Pottawattamie

Green Castle Lake

Marshall

Ashton Park Pond

Osceola

Green Valley Lake

Union

Avenue of the Saints Pond

Bremer

Gustafson Lake

Buena Vista

Badger Creek Lake

Madison

Hannen Lake

Benton

Badger Lake

Webster

Hawthorn Lake (aka Barnes City Lake)

Mahaska

Beaver Lake

Dallas

Hickory Grove Lake

Story

Beeds Lake

Franklin

Hillview R.A. Pond

Plymouth

Big Creek Lake

Polk

Indian Lake

Van Buren

Big Hollow Lake

Des Moines

Ingham Lake

Emmet

Big Sioux

Sioux

Iowa Lake

Iowa

Big Spirit Lake

Dickinson

Kent Park Lake

Johnson

Binder Lake

Adams

Kuennen's Pit W.A. (north)

Worth

Black Hawk Lake

Sac

Kuennen's Pit W.A. (south)

Worth

Blue Heron Lake (Raccoon River Park)

Polk

Lacey Keosauqua Park Lake

Van Buren

Blue Lake

Monona

Lake Ahquabi

Warren

Blue Pit

Cerro Gordo

Lake Anita

Cass

Bluebill Lake

Cerro Gordo

Lake Belva Deer

Keokuk

Bob White Lake

Wayne

Lake Catherine

Winnebago

Briggs Woods Lake

Hamilton

Lake Cornelia

Wright

Browns Lake

Woodbury

Lake Darling

Washington

Brushy Creek Lake

Webster

Lake Geode

Henry

Carter Lake

Pottawattamie

Lake Hendricks

Howard

Casey Lake (aka Hickory Hills Lake)

Tama

Lake Icaria

Adams

Center Lake

Dickinson

Lake Keomah

Mahaska

Central Park Lake

Jones

Lake Macbride

Johnson

Clear Lake

Cerro Gordo

Lake Manawa

Pottawattamie

Cold Springs Lake

Cass

Lake Meyer

Winneshiek

Crawford Creek Impoundment

Ida

Lake Miami

Monroe

Crystal Lake

Hancock

Lake of the Hills

Scott

Dog Creek (Lake)

O'Brien

Lake of Three Fires

Taylor

Don Williams Lake

Boone

Lake Pahoja

Lyon

Douma Area Pond

O'Brien

Lake Smith

Kossuth

East Lake (Osceola)

Clarke

Lake Sugema

Van Buren

East Okoboji Lake

Dickinson

Lake Wapello

Davis

Easter Lake

Polk

Little River Watershed Lake

Decatur

Eldred Sherwood Lake

Hancock

Little Sioux Park Lake

Woodbury

Fairfield Municipal Reservoir #1

Jefferson

Little Spirit Lake

Dickinson
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Lake Name

County Name

Lake Name

County Name

Fairview Area Impoundment

Sioux

Little Wall Lake

Hamilton

Five Island Lake
Lost Island Lake

Palo Alto
Palo Alto

Littlefield Lake
Rock Creek Lake

Audubon
Jasper

Lower Gar Lake

Dickinson

Rodgers Park Lake

Benton

Lower Pine Lake

Hardin

Rudd Lake

Floyd

Lower Sabula Lake

Jackson

Sand Lake

Marshall

Malone Park Pond

Clinton

Scharnberg Pond

Clay

Manteno Park Pond

Shelby

Silver Lake (Delaware)

Delaware

Marathon City Park Pond

Buena Vista

Silver Lake (Dickinson)

Dickinson

Mariposa Lake

Jasper

Silver Lake (Palo Alto)

Palo Alto

McPaul B Pond

Fremont

Silver Lake (Worth)

Worth

Meadow Lake

Adair

Slip Bluff Lake

Decatur

Meredith Park Pond

Pocahontas

South Prairie Lake

Black Hawk

Meyers Lake

Black Hawk

Split Rock Lake

Chickasaw

Mile Hill Lake

Mills

Spring Lake

Greene

Mill Creek (Lake)

O'Brien

Springbrook Lake

Guthrie

Minnewashta Lake

Dickinson

Storm Lake (incl Little Storm Lake)

Buena Vista

Mitchell

Black Hawk

Sturchler Pit (Newell Pit)

Buena Vista

Moorhead Park Pond

Ida

Swan Lake

Carroll

Mormon Trail Lake

Adair

Thayer Lake

Union

Nelson Park Lake

Crawford

Three Mile Lake

Union

Newcom/Riggelman N.R.A. Pond

Crawford

Trumbull Lake

Clay

Nine Eagles Lake

Decatur

Tuttle Lake

Emmet

North Twin Lake

Calhoun

Twelve Mile Creek Lake

Union

Ocheyedan Pit #1

Osceola

Union Grove Lake

Tama

Oldham Lake

Monona

Upper Gar Lake

Dickinson

Orient Lake

Adair

Upper Pine Lake

Hardin

Otter Creek Lake

Tama

Viking Lake

Montgomery

Otter Creek R.A. Pond

Sioux

Volga Lake

Fayette

Ottumwa Lagoon

Wapello

West Okoboji Lake

Dickinson

Percival Lake

Fremont

White Oak Conservation Area Lake

Mahaska

Petersons Pit, West

Story

Williamson Pond

Lucas

Pierce Creek Pond

Page

Willow Creek

Osceola

Pleasant Creek Lake

Linn

Willow Lake

Harrison

Pollmiller Park Lake

Lee

Wilson Lake

Lee

Prairie Rose Lake

Shelby

Wilson Park Lake

Taylor

Rathbun Reservoir

Appanoose

Windmill Lake

Taylor

Red Haw Lake

Lucas

Winterfield Pond (aka Van Zee Pit)

Sioux

Rice Lake

Winnebago

Yellow Smoke Park Lake

Crawford

Roberts Creek Lake

Marion
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Appendix B - Potential Affected Facilities
State ID
#
9405001
3554001
2900103
1409002
9427001
9486001
862001
5200906
5282001
2783001
9334004
5909001
9348001
5900903
5939001
6368301
3080001

Facility
Badger, City of
Latimer-Coulter, City of
US Gypsum
Breda, City of
Duncombe, City of
Vincent, City of
Pilot Mound, City of
Macbride Sanitary District
Solon, City of
Van Wert, City of
Corydon, City of
Derby, City of
Humeston, City of
IDOT Maintenance Garage - Chariton
Russell, City of
Park Hills Utility Community
Terril, City of

15

Watershed
Badger Lake
Beeds Lake
Big Hollow Lake
Black Hawk Lake
Brushy Creek
Brushy Creek
Don Williams Lake
Lake Macbride
Lake Macbride
Little River Lake
Rathbun Reservoir
Rathbun Reservoir
Rathbun Reservoir
Rathbun Reservoir
Rathbun Reservoir
Roberts Creek Lake
Trumbull Lake

References
Carlson, R.E. 1977. A trophic state index for lakes. Limnol Oceanogr. 22:361-369.
Kevin J. Egan, Joseph A. Herriges, Catherine L. Kling, John A. Downing, "Recreation Demand Using
Physical Measures of Water Quality," Center for Agricultural and Rural Development, 04-WP 372
(2004) http://www.card.iastate.edu/
Joseph A. Herriges, Catherine L. Kling, Daniel M. Otto, Subhra Bhattacharjee, Keith S. Evans, Yongjie Ji,
"The Iowa Lakes Valuation Project 2009," Center for Agricultural and Rural Development (2011)
http://www.card.iastate.edu/
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