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CHAPTER 1: EXECUTIVE SUMMARY

The Upper Cedar Watershed (UCW) is part of the larger Cedar Watershed and encompasses 1,685 square miles – 
an excepƟ onally large geographic area.  The Upper Cedar Watershed Management Plan idenƟ fi es the broad goals, 
policies, acƟ on plans, and an implementaƟ on schedule for the enƟ re watershed.  However, this document should 
be viewed as a ‘plan for a plan’; it presents a coarse evaluaƟ on of the water resources within the watershed and 
presents an acƟ on plan which places prioriƟ es on establishment of stakeholder groups, funding opportuniƟ es, and 
addiƟ onal detailed assessments of subwatersheds within the Iowa porƟ on of the Upper Cedar Watershed.

1-1 LOCATION AND HISTORY
The Upper Cedar Watershed is located in northeast Iowa and southeast Minnesota as indicated in Figure 2-1-
1.  The Upper Cedar Watershed Management Improvement Authority (UCWMIA) was established through a 28E 
agreement fi led on July 2, 2012.  Twenty three enƟ Ɵ es signed the agreement including the following:

Coun  es:     Blackhawk, Bremer, Butler, Chickasaw, Floyd, Worth
  
Ci  es:       Charles City, Colwell, Denver, Floyd, Nashua, Northwood, 
      Plainfi eld, St. Ansgar, Stacyville, Waverly
 
Soil and Water Conserva  on Districts:  Blackhawk, Bremer, Butler, Chickasaw, Floyd, Mitchell, Worth

In 2010, Iowa lawmakers passed legislaƟ on that allowed for the creaƟ on of Watershed Management AuthoriƟ es 
(WMAs).  WMAs consist of two or more poliƟ cal subdivisions, including ciƟ es, counƟ es, Soil and Water 
ConservaƟ on Districts; all parƟ es work cooperaƟ vely through the WMA for watershed management and planning.  
The WMA is governed by a board of directors, including individuals from each poliƟ cal subdivision, and serve for 
staggered terms of four (4) years.  The WMAs do not have taxing authority, but can allocate money that has been 
made available for the purposes of water quality and fl ood miƟ gaƟ on.  More informaƟ on on the creaƟ on and duƟ es 
of WMAs can be found within Iowa Code Chapter 466B.2.

The UCWMIA typically has quarterly meeƟ ngs that are open to the public.  The dates, Ɵ mes, and locaƟ on of the 
quarterly meeƟ ngs change, but are typically held in Charles City.

The Upper Cedar Watershed is a ‘working watershed’, with more than 75% of the total land area associated with 
agricultural acƟ viƟ es.  Historically the region was dominated by prairies, but since European seƩ lement the area 
has remained primarily agricultural, with corn and soybeans as the dominant crops. The 2010 Census reported a 
total populaƟ on of 31,203 for all of the 25-Iowan communiƟ es that are at least parƟ ally within the UCW.  

The Upper Cedar Watershed has its headwaters in the State of Minnesota; however, the UCWMIA’s area of direct 
infl uence is limited to lands within the State of Iowa.  Of the enƟ re Upper Cedar Watershed (1,685 square miles), 
58% is within the State of Iowa.  Approximately 18 square miles are in Black Hawk County, 174 square miles are 
in Bremer County, 5 square miles are in Butler County, 81 square miles are in Chickasaw County, 210 square miles 
are in Floyd County, 405 square miles are in Mitchell County, and 80 square miles are in Worth County.  Table 2-1-2 
lists the Iowan communiƟ es that are within or parƟ ally within the Upper Cedar Watershed.  Although the UCWMIA 
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operates within Iowa, strong partnerships with groups and ciƟ zens in Minnesota is imperaƟ ve in order to see 
large-scale improvements within the enƟ re watershed overƟ me.  Any changes and improvements made within the 
headwaters will aff ect watershed dynamics further downstream. 

1-2 PURPOSE AND SCOPE 
The UCWMIA was established to enable cooperaƟ on in supporƟ ng watershed planning and improvements for the 
mutual advantage of the poliƟ cal subdivisions involved.  A watershed is defi ned as  the area of land were all of the 
water that falls in it or drains off  it does to the same place, or outlet.  Therefore, a watershed boundary is defi ned 
by the topography of the land, and can include porƟ ons of many poliƟ cal subdivisions.  Any changes made within 
the watershed can aff ect the watershed as a whole, and therefore wide-scale cooperaƟ on is imperaƟ ve for eff ecƟ ve 
management.  As President Lyndon Johnson said when signing a precursor to the Clean Water Act: “The banks of 
a river may belong to one man or one industry or one state, but the waters which fl ow between the banks should 
belong to all the people.”

With this understanding, the UCWMIA’s duƟ es include:

 1. Assessment of fl ood risks within the watershed
 2. Assessment of the water quality within the watershed
 3. Assessment of opƟ ons for reducing fl ood risk and improving water quality
 4. Monitoring of Federal fl ood risk planning and acƟ viƟ es
 5. EducaƟ on of residents of the watershed regarding water quality and fl ood risks.
 6. AllocaƟ on of moneys made available to the authority for purposes of water quality improvement   
  and fl ood miƟ gaƟ on
 7. Make and enter into contracts and agreements and execute all instruments necessary or incidental   
  to the performance of the duƟ es of the authority. Note that the watershed authority is not    
  permiƩ ed to acquire property through eminent domain.

The UCMWIA board chose to adopt a Watershed Management Plan to help achieve these duƟ es in order to protect 
and restore waters within the Upper Cedar Watershed.   

1-3 PLAN ORGANIZATION 
This plan was prepared according to EPA and Iowa DNR guidelines which idenƟ fy nine elements of a complete 
watershed management plan.  These nine elements are described in the leŌ -hand column of Table 1-3-1.  The right 
hand column of the table describes how these elements have been combined to form this document. The four (4) 
major chapters within the plan are summarized in Table 1-3-2.
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EPA 9 Elements of a Watershed Plan UCWMIA Watershed Management Plan Outline

Chapter 1: ExecuƟ ve Summary
1 IdenƟ fy causes/sources of polluƟ on

Chapter 2: Physical Environment Inventory
2 Determine necessary load reducƟ ons
3 Develop management measures to achieve goals

Chapter 3: Watershed AcƟ on Plan
4 Develop implementaƟ on schedule
5 Develop milestones for measuring progress

Chapter 4: ImplementaƟ on and EvaluaƟ on Program
6 Develop criteria to measure progress
7 Develop monitoring component
8 Develop informaƟ on/educaƟ on component
9 Develop ImplementaƟ on Plan

Table 1-3-1: Nine Elements of a Watershed Plan as it related to the Upper Cedar Watershed Management Plan

Table 1-3-2: Upper Cedar Watershed Management Plan Chapter DescripƟ ons

Chapter 1 ExecuƟ ve Summary

The ExecuƟ ve summary provides background informaƟ on about the Upper Cedar Watershed 
Management Improvement Authority and major highlights from the enƟ re  watershed plan.  It 
includes a purpose and scope, the broad goals for the watershed, and how the plan incorporates 
the EPA’s nine key elements of watershed planning.

Chapter 2 Physical Environment Inventory

The Physical Environment Inventory provides detailed technical informaƟ on about the watershed. 
This includes informaƟ on on land use, populaƟ on centers, topography, climate, soils, geology, 
ground and surface waters, exisƟ ng recreaƟ on areas, wildlife, wetlands, water quality monitoring 
and modeling, known water quality impairments, pollutant sources, and fl ood risks.  This secƟ on 
also references a wide variety of maps, all located within the appendix.  

Chapter 3 Watershed AcƟ on Plan

The Watershed AcƟ on Plan fi rst highlights the designated and desired uses of surface waters and 
the known impairments and their causes related to fl ooding and water quality.  It then describes 
the goals and objecƟ ves for the UCWMIA, highlights some best management pracƟ ces, and then 
off ers a detailed acƟ on plan for the watershed.  The acƟ on plan is then grouped into ‘phases’ by 
the lead responsible party for each acƟ on.  This can help prioriƟ ze acƟ on items in the near term, 
and assist in delegaƟ ng responsibiliƟ es within the UCWMIA.

Chapter 4 ImplementaƟ on and EvaluaƟ on Program

The ImplementaƟ on and EvaluaƟ on Program outlines how the plan will be implemented 
specifi cally addressing the creaƟ on of subcommiƩ ees, idenƟ fying funding sources, promoƟ ng 
community involvement, developing a monitoring strategy, and prioriƟ zing subwatersheds for 
more detailed planning eff orts.  It then outlines how the UCWMIA will evaluate progress towards 
its goals and provides a list of interim milestones.  
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1-4 SUMMARY OF WATERSHED ISSUES AND GOALS
OpportuniƟ es for improvement have been idenƟ fi ed within the Upper Cedar Watershed, all of which are described 
in further detail in Chapter 3 of the watershed management plan.  They were broadly categorized into three (3) 
groups: Flood Control, Water Quality, and Overarching Issues.

 Flood Control – Need for a comprehensive plan to control runoff , an evaluaƟ on of infrastructure,    
 regulaƟ ons for new development, and fostering watershed-wide coordinaƟ on.

 Water Quality – Current issues with high pollutant loading (nutrients and sediment) within watershed   
 cause hypoxia and health threats, and are disadvantageous to  state-mandated nutrient reducƟ ons.

 Overarching Challenges – Desire for public awareness and cooperaƟ on/involvement, recogniƟ on as a   
 priority by government agencies, and the necessity for long-term monitoring, sampling, and evolving   
 goals/plans for watershed health and producƟ vity.

To address these issues, representaƟ ves of the UCWMIA developed a priority list of goals for the watershed plan 
which include the following:

 1. Encourage watershed stewardship at all levels
 2. Protect and improve surface water quality
 3. Reduce fl ood damage
 4. Protect and improve groundwater quality
 5. Monitor and collect data for water quality and water quanƟ ty

Each broad goal was further broken down into specifi c long-term goals and a series of objecƟ ves (Table 3-3-1). A 
plan to achieve these goals has been developed which describes acƟ ons including: development of county and 
municipal stormwater management ordinances; refi nement of governmental policies as regards the construcƟ on, 
maintenance and operaƟ on of exisƟ ng and future stormwater management pracƟ ces; idenƟ fi caƟ on of short- and
long-term funding programs to support UCWMIA acƟ viƟ es; formaƟ on of a public educaƟ on and outreach programs; 
addiƟ onal study and planning acƟ viƟ es; planning, design, and construcƟ on of addiƟ onal fl ood control and water 
quality management pracƟ ces throughout the watershed. long-term funding programs to support UCWMIA 
acƟ viƟ es; formaƟ on of a public educaƟ on and outreach programs; addiƟ onal study and planning acƟ viƟ es; 
planning, design, and construcƟ on of addiƟ onal fl ood control and water quality management pracƟ ces throughout 
the watershed.

The UCWMIA board has repeatedly stated the greater need for ongoing collaboraƟ on between all of the members 
of the Watershed Management Improvement Authority, as well as neighboring watershed groups in Minnesota.  
CommunicaƟ on and collaboraƟ on are needed to take advantage of all skill sets that individual stakeholders have to 
off er.  In the immediate term, the plan calls for the formaƟ on of fi ve (5) commiƩ ees: LegislaƟ ve, Funding, EducaƟ on 
& Outreach, Studies & Inventories, and Technical Advisory CommiƩ ees.  These groups would be comprised of 
stakeholders with a passion for specifi c components of this plan, and provide leadership and guidance for the enƟ re 
UCWMIA.    
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For example, the UCWMIA does not have taxing authority, and therefore funding opportuniƟ es (e.g. grants, 
cost shares, etc) for individual projects are needed to advance towards the watershed goals.  Those individuals 
who are interested/skilled at idenƟ fying funding opportuniƟ es would take part in the “Funding CommiƩ ee” and 
streamline applicaƟ on eff orts.    Another example is the need for a wide-scale water monitoring dataset (e.g. fl ow 
and water quality sampling throughout the Upper Cedar).  Those stakeholders with the experƟ se in coordinaƟ ng 
large data collecƟ on eff orts would comprise the “Studies & Inventories CommiƩ ee”.  They would team with partner 
organizaƟ ons (e.g. Iowa DNR, Iowa Flood Center, etc.) to iniƟ ate monitoring eff orts with a long-term mindset in 
order to both understand current watershed dynamics and quanƟ fy improvements over Ɵ me.  UlƟ mately, the 
success of the Upper Cedar Watershed Management Plan hinges on conƟ nued support and collaboraƟ on from all 
stakeholders. 

It is intended that this plan serve as an “umbrella plan” for the enƟ re watershed, and it is recommended for the 
UCWMIA to develop more focused planning eff orts to take place at the smaller, subwatershed scale. Since this plan 
is broad in scope, the evaluaƟ on and recommended acƟ on items (Tables 3-5-1 and 4-2-1) are also broad and less 
specifi c than what will be recommended in subwatershed plans.  For example, this plan off ers a variety of potenƟ al 
Best Management PracƟ ces (BMPs) to be implemented within the watershed, whereas a subwatershed plan will 
recommend specifi c site placement for these BMPs.  

Stakeholders within the Upper Cedar Watershed are encouraged to refer to subwatershed plans as they are 
developed and implemented.  Table 4-1-2 off ers a prioriƟ zed list of the HUC-12 subwatersheds for more targeƟ ng 
planning eff orts.  Finally, it is important to draw lessons from completed subwatershed planning before developing 
new plans elsewhere within the watershed.  For example, subwatershed plans have been created for Rock Creek 
and Beaver Creek, and these two subwatersheds have diff erent signifi cantly topography. Beaver Creek has more 
‘rolling’ terrain, which might allow for more structural BMPs (such as CREP wetlands or detenƟ on ponds) in addiƟ on 
to vegetaƟ ve and land use BMPs.   Rock Creek has gentler slopes, which are not conducive to structural pracƟ ces; 
therefore recommended BMPs focused on more vegetaƟ ve pracƟ ces that do not require steep terrain, such as 
saturated buff ers and cover-crops.  Figure 2-4-3 shows the average slope by subwatershed; this can be used as a 
pre-planning tool for selecƟ ng potenƟ al BMP-types throughout the Upper Cedar.
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2-1 LAND USE

The Upper Cedar Watershed (UCW) is an 8-digit Hydrologic Unit (HUC 8, #07080201) within the Upper Mississippi 
Region, and covers an area of 1,685 square miles.  The watershed extends across two states with 58% of the total 
land area within Iowa and 42% in Minnesota. The Iowa porƟ on of the watershed falls within seven counƟ es, while 
the Minnesota porƟ on falls within four counƟ es (Table 2-1-1, Figure 2-1-1*). 
Twenty-fi ve populated places are completely or parƟ ally within the Iowa porƟ on of the Upper Cedar Watershed, 

Table 2-1-1: Upper Cedar Watershed Area by County

Area within 
Watershed (square 

miles)

Percent of Total 
Watershed Area

Io
w

a

Black Hawk 18 1%

Bremer 174 10%

Butler 5 0%

Chickasaw 81 5%

Floyd 210 12%

Mitchell 405 24%

Worth 80 5%

M
in

ne
so

ta

Dodge 69 4%

Freeborn 233 14%

Mower 400 24%

Steele 7 0%

Total 1685 100%

with a total populaƟ on of 31,203 based 
on the 2010 US Census (Table 2-1-
2).  This equates to approximately 32 
people per square mile; however, fi ve 
communiƟ es straddle the boundary of 
the watershed (Bolan, GraŌ on, Ionia, 
Northwood, and Waverly) and therefore 
a porƟ on of these residents live outside 
of the Upper Cedar Watershed.   

Historically, the Iowa porƟ on of the 
Upper Cedar Watershed was dominated 
by prairies.  The US General Land 
Offi  ce (GLO) conducted fi eld surveys 
in Iowa between 1832 and 1859, and 
documented the exisƟ ng vegetaƟ on.  
Iowa State University, in conjuncƟ on with 
the Iowa DNR and the State Preserves 
Board, made a digiƟ zed version of this 
survey work, allowing for a historical 
comparison of land cover.   Figure 2-1-2 
shows the historical land cover based on 
the Iowa GLO survey in tandem with a 
Minnesotan pre-seƩ lement vegetaƟ on 
survey, developed using public land 
survey notes from 1895.  Based on 
the combinaƟ on of the Iowan and 
Minnesotan surveys, 65% of the the 
watershed was classifi ed as ‘prairie’, with 
only 0.1% classifi ed as ‘fi eld’.

CHAPTER 2: PHYSICAL ENVIRONMENTAL INVENTORY

*Note: All Figures excluding Figures 2-2-2 and 4-1-1 can be found in Appendix A. 
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*Census designated place: A seƩ led concentraƟ on of populaƟ on that idenƟ fi able by name but are 
not legally incorporated 

Table 2-1-2: US Census Designated Places* (2010) for communiƟ es within/parƟ ally 
within the Upper Cedar Watershed

Name County Census 
Classifi caƟ on

2010 
PopulaƟ on

Land Area (sq miles, 
2010)

Janesville Black Hawk and 
Bremer City 930 1.4

Denver Bremer City 1780 1.6

Plainfi eld Bremer City 436 0.3

Waverly Bremer City 9874 11.0

BasseƩ Chickasaw City 66 0.4

Ionia Chickasaw City 291 0.6

Nashua Chickasaw and 
Floyd City 1663 2.9

Charles City Floyd City 7652 6.2

Colwell Floyd City 73 0.2

Floyd Floyd City 335 0.6

Carpenter Mitchell City 109 0.2

LiƩ le Cedar Mitchell Census Designated 
Place 60 1.8

Meyer Mitchell Census Designated 
Place 31 0.7

Mitchell Mitchell City 138 0.5

Mona Mitchell Census Designated 
Place 34 1.5

New Haven Mitchell Census Designated 
Place 91 1.9

Orchard Mitchell City 71 0.1

Osage Mitchell City 3619 2.2

Otranto Mitchell Census Designated 
Place 27 0.4

St. Ansgar Mitchell City 1107 1.0

Stacyville Mitchell City 494 0.5

Toeterville Mitchell Census Designated 
Place 48 0.9

Bolan Worth Census Designated 
Place 33 2.9

GraŌ on Worth City 252 0.3

Northwood Worth City 1989 3.8

TOTAL 31203 44.0
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Table 2-1-3 compares the pre-seƩ lement land cover with the post-
seƩ lement land use (as listed in the 2006 NaƟ onal Land Cover Dataset, 
NLCD).  The current three dominate land uses are culƟ vated crops (77.2%), 
developed open space which includes roads (6.2%), and grasslands (5.8%).  
Figure 2-1-3 shows the geographic distribuƟ on of these land uses across 
the watershed.

Within the Iowa porƟ on of Upper Cedar Watershed, corn and soybeans 
are the dominant culƟ vated crops comprising 57.3% and 41.0% of the 
total crop land, respecƟ vely, based on the 2013 USDA Cropland Data Layer.  
Many landowners adopt a corn/soybean annual crop rotaƟ on to increase 
corn yields and reduce nitrogen applicaƟ on expenses.  Table 2-1-4 and 
Figure 2-1-4 show the percent coverage of the major crop types within 
the Iowa porƟ on of the Upper Cedar Watershed, again based on the 2013 
USDA Cropland Data Layer.  

2-2 Subwatersheds
*Barley, Oats, Sweet Corn, Rye, Sorghum, Spring 
Wheat, Winter Wheat, and Other Crops each 
individually account for less than 0.1% of the total 
cropland.

Table 2-1-4: Iowa PorƟ on of the Upper Cedar 
Watershed Cropland (2013 USDA Cropland 
Data Layer)

Crop* Percent of all 
cropland

Corn 57.25%

Soybeans 41.03%

Alfalfa 1.19%

Other Hay/Non Alfalfa 0.21%

Peas 0.10%

The Upper Cedar Watershed is divided into of forty-seven 12-digit Hydrologic Unit major subwatersheds (HUC-12), 
ranging in size from 11,081 to 40,456 acres.  Thirty-two subwatersheds are completely within or parƟ ally within Iowa; 
the remaining fi Ō een are enƟ rely within Minnesota. 

The headwaters of the Upper Cedar River originate in Minnesota in Freeborn, Dodge, Steele and Mower CounƟ es.  
The mouth of the watershed occurs where the Cedar River joins with the West Fork of the Cedar River, approximately 
2 miles southeast of the City of Janesville in Black Hawk County, Iowa.  The USGS NaƟ onal Hydrology Dataset (NHD) 
idenƟ fi es forty-four uniquely named fl ow lines within the Upper Cedar Watershed, based in the Geographic Names 
InformaƟ on System (GNIS) with many other unnamed tributaries.  Table 2-2-1 provides basic informaƟ on on all of the 
forty-seven HUC-12 subwatersheds, idenƟ fying the named fl ow lines and populated places within each, and Figure 2-2-
1 shows the geographic locaƟ on of each subwatershed.

Since the Upper Cedar Watershed covers such a large area, subwatersheds are oŌ en targeted for more focused 
research and planning eff orts to beƩ er address the specifi c needs of the local residents and unique land characterisƟ cs.  
It is intended that this WMP serves as an “umbrella” plan, addressing the broader goals for the larger watershed 
area and incorporaƟ ng the recommendaƟ ons from any subwatershed plans.  For example, the Upper Cedar WMP 
might recommend best management pracƟ ces (BMPs) within broad targeted areas, and subwatershed plans will then 
recommend specifi c locaƟ ons to implement those BMPs for the greatest possible return on investment.  
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Table 2-1-3: Approximate Historical Land Use and 2006 NaƟ onal Land Cover within the Upper Cedar Watershed.  Historic land use 
is a combinaƟ on of Iowa Historic Land Cover (General Land Offi  ce Survey, between 1832 and 1859) and Minnesota Pre-seƩ lement 
VegetaƟ on (Marschner’s original analysis of the public land survey and landscape paƩ erns, 1895).  Historic classifi caƟ ons were grouped to 
approximately match those within the 2006 NaƟ onal Land Cover Dataset.

Iowa Historic Land Cover Classifi caƟ ons 
(between 1832 and 1859); Minnesota 
Pre-seƩ lement VegetaƟ on Classifi caƟ ons 
(1895)

Combined Area 
(sq miles)

Percent Area of 
Total Area NaƟ onal Land Cover Land Dataset (2006) Area (sq miles) Percent Area of 

Total Area

Lake, Pond; Lakes (open water) 7 0.4% Open Water 10 0.6%

Village 0.1 0.0% Developed, Open Space 105 6.2%

Developed, Low Intensity 29 1.7%

Developed, Medium Intensity 5 0.3%

Developed, High Intensity 2 0.1%

Openings; Undefi ned 15 0.9% Barren Land 1 0.0%

Timber, Timber/barrens, Timber/scat-
tering/openings, ScaƩ ering trees, Grove, 
Ticket, Brush, Rough, Part Prairie/Part 
Timber; Big Woods, Oak Openings and 
barrens, River BoƩ om Forest

498 29.7% Deciduous Forest 44 2.6%

Evergreen Forest 1 0.0%

Mixed Forest 0 0.0%

Shrub/Scrub 0 0.0%

Prairie 1090 65.0% Grasslands/Herbaceous 98 5.8%

Pasture/Hay 58 3.4%

Field 1 0.1% CulƟ vated Crops 1301 77.2%

Woody Wetlands 25 1.5%

Marsh, Slue [sic], Swamp, Bayou;Wet 
Prairie 66 3.9% Emergent Herbaceous Wetlands 7 0.4%

TOTAL 1677 100.0% TOTAL 1685 100.0%
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Table 2-2-1: Upper Cedar Subwatersheds, 12-digit Hydrologic Unit (HUC-12)

HUC-12 ID Subwatershed Name Named Flowline (USGS NHD) Area (acres) State Populated Place (US Census)

070802010101 Deer Creek Deer Creek, Judicial Ditch Number Thirty, 
Magnuson Ditch 19,914 MN

070802010102 Geneva Lake
County Ditch Number Eight, County Ditch Number Thirty, Judicial Ditch 

Number Twelve, Judicial Ditch Number Twentyeight, Judicial Ditch 
Number Twentyseven, Knotvold Branch, Mud Creek, Turtle Creek

40,456 MN Clarks Grove, Geneva, Hollandale

070802010103 Judicial Ditch No 24 Judicial Ditch Number Eighteen 18,850 MN

070802010104 Turtle Creek Turtle Creek 18,700 MN AusƟ n

070802010201 Headwaters Cedar River Cedar River 32,252 MN Hayfi eld, Waltham

070802010202 LiƩ le Cedar River-Cedar River LiƩ le Cedar River, Wesƞ ield-Ripley Ditch 13,930 MN

070802010203 Roberts Creek Roberts Creek 25,040 MN Brownsdale, Sargeant, Waltham

070802010204 Green Valley Ditch-Cedar River Cedar River 31,029 MN Blooming Prairie, Lansing

070802010205 Dobbins Creek Dobbins Creek 24,585 MN AusƟ n

070802010206 City of AusƟ n-Cedar River Cedar River, Judicial Ditch Number Five, 
Murphy Creek, Wolf Creek 35,031 MN AusƟ n, Brownsdale, Lansing, Mapleview

070802010301 Upper Rose Creek Rose Creek, Schwerin Creek 16,928 MN Dexter, Elkton

070802010302 Lower Rose Creek Rose Creek 26,508 MN Rose Creek

070802010401 Drainage Ditch 11-Deer Creek 19,512 IA Bolan, Northwood

070802010402 Upper Deer Creek-Cedar River Deer Creek 22,129 IA,MN Myrtle

070802010403 Lower Deer Creek-Cedar River Deer Creek 23,613 IA Carpenter

070802010501 Orchard Creek Orchard Creek 20,403 MN AusƟ n

070802010502 Judicial Ditch No 77-Cedar River Cedar River 23,892 MN Lyle

070802010503 Woodbury Creek Mud Lake Creek, Woodbury Creek 26,883 IA,MN

070802010504 Unnamed Creek-OƩ er Creek-Toeterville OƩ er Creek 39,947 IA,MN Mona, Toeterville, Lyle

070802010505 Cedar River-OƩ er Creek Cedar River 22,890 IA,MN Mona, Otranto, Lyle

070802010601 Turtle Creek Turtle Creek 14,477 IA St. Ansgar, Toeterville

070802010602 Spring Creek-Upper Cedar River Slough Creek, Spring Creek 25,724 IA Orchard, Osage

070802010603 Rock Creek-Goose Creek Rock Creek 24,414 IA GraŌ on
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070802010604 Rock Creek-Upper Cedar River Rock Creek 20,374 IA

070802010605 Cedar River-Sugar Creek Cedar River, Sugar Creek, Willow Creek 36,946 IA Mitchell, Osage, St. Ansgar

070802010701 City of Adams 19,081 MN Adams

070802010702 LiƩ le Cedar River-Meyer LiƩ le Cedar River 22,769 IA,MN Meyer

070802010703 LiƩ le Cedar River-Stacyville LiƩ le Cedar River 29,170 IA,MN LiƩ le Cedar, Meyer, Stacyville

070802010801 Burr Oak Creek-LiƩ le Cedar River Burr Oak Creek 18,427 IA LiƩ le Cedar

070802010802 LiƩ le Cedar River-Burr Oak Beaver Creek, LiƩ le Cedar River 31,135 IA LiƩ le Cedar, New Haven

070802010803 LiƩ le Cedar River-Uphams Slough Fish Creek, LiƩ le Cedar River 28,292 IA New Haven

070802010901 Beaver Creek-LiƩ le Cedar River Beaver Creek 11,081 IA BasseƩ , Colwell

070802010902 LiƩ le Cedar River-Beaver Creek LiƩ le Cedar River 24,678 IA Colwell

070802010903 LiƩ le Cedar River-Cedar River LiƩ le Cedar River 15,065 IA BasseƩ , Ionia, Nashua

070802011001 Cedar River-Skunk Creek Cedar River, Sunken Creek 29,253 IA Floyd

070802011002 Drainage Ditch 3-Cedar River 13,606 IA Charles City

070802011003 Cedar River-Stewart Creek Cedar River, Stewart Creek 19,718 IA Charles City, Floyd

070802011004 Gizzard Creek Gizzard Creek, Schultz Creek 16,260 IA

070802011005 Cedar River-Bloody Run Bloody Run, Cedar River 21,984 IA Charles City, Nashua

070802011101 Upper Quarter SecƟ on Run Quarter SecƟ on Run 22,820 IA Denver

070802011102 Baskins Run Baskins Run 15,974 IA

070802011103 Lower Quarter SecƟ on Run Quarter SecƟ on Run 16,431 IA Denver

070802011201 Dry Run-Upper Cedar River Dry Run, Twomile Creek 16,309 IA

070802011202 Horton Creek Horton Creek 15,812 IA

070802011203 Cedar River-Dry Run Cedar River 23,719 IA Nashua, Plainfi eld

070802011204 Cedar River-Quarter SecƟ on Run Cedar River 28,853 IA Waverly

070802011205 Cedar River-West Fork Cedar River Cedar River 12,403 IA Janesville, Waverly
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2-3 Climate, PrecipitaƟ on, and Flooding

2-3.1 Climate and PrecipitaƟ on
The climate of the Upper Cedar Watershed has marked seasonal variaƟ ons due to the laƟ tude and interior 
conƟ nental locaƟ on.  The average monthly temperatures at Osage range from 15°F in January to 72°F in July (1981-
2010, Midwestern Regional Climate Center, Osage USC00136305).  The highest recorded temperature was 107°F 
in July of 1936 and the lowest recorded temperature was -35°F, occurring twice, once in January of 1912 and once 
in February of 1996. Figure 2-2-2 shows the monthly temperature and precipitaƟ on normals at the Osage staƟ on 
between 1981 and 2010.  

Figure 2-2-2: Monthly Temperature and PrecipitaƟ on Normals for Osage StaƟ on (USC00136305) between 1981 and 2010.

Table 2-3-1 is a summary of the monthly precipitaƟ on at the Osage staƟ on.  The average total annual 
precipitaƟ on between 1983-2013 (excluding years with missing records) was 35.6 inches.  AddiƟ onal 
precipitaƟ on staƟ ons within the Upper Cedar include Charles City, IA, Northwood, IA, and AusƟ n, MN.  Data 
from these gages can be retrieved from the Midwestern Regional Climate Center (hƩ p://mrcc.isws.illinois.edu).

2-3.2 Flooding
Flooding is a serious concern within the Upper Cedar Watershed.  Reports on fl ooding events oŌ en use ‘fl ood 
probability’ to esƟ mate the likelihood of certain size of fl ood fl ow occurring in any one year (Annual Exceedance 

Figure courtesy of the Midwestern Regional Climate Center, Illinois State Water Survey, Prairie Research InsƟ tute, University of Illinois at Urbana-Champaign.
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Probability, AEP).  For example, a 1% AEP fl ood fl ow has a 1 in 100 chance of occurring in any one year; this is oŌ en 
referred to as the 100-year fl ood.  Note that it is staƟ sƟ cally possible to have several 100-year fl oods within a single 
period of 100 years.  The opposite is also true, meaning that it is possible for 100 years to pass without a single 100-
year fl ood occurring.    Table 2-3-2 provides a comparison between the fl ood probability (AEP) and the equivalent 
fl ood recurrence interval.          

Table 2-3-1: PrecipitaƟ on Summary for Osage Iowa (USC00136305).  Average values between 1983-2013.  
1-Day Maximum Value between 1893-2013.

Total PrecipitaƟ on, Inches Snow, Inches

Month Mean High Year Low Year 1-Day Year Mean High Year

Jan 0.8 1.8 1992 0.0 99, 00, 02 1.6 1947 9.1 28.6 1996

Feb 0.9 2.7 2007 0.0 97, 99 1.3 2007 7.2 21.3 2007

Mar 1.9 4.4 1990 0.0 1999 2.1 1959 5.9 19.0 1995

Apr 4.1 7.6 2008 0.9 1997 3.1 1975 1.6 9.5 2003

May 4.9 12.5 2013 1.4 1985 4.9 1938 0.4 13.0 2013

Jun 5.0 12.4 2008 1.6 1987 6.3 1914 0.0 0.0

Jul 4.4 14.2 1999 0.8 1988 5.8 1999 0.0 0.0

Aug 3.9 9.8 1993 0.5 2003 6.4 1980 0.0 0.0

Sep 3.4 10.4 1985 1.1 2003 5.2 1983 0.0 0.0

Oct 2.3 8.9 2009 0.4 2003 2.7 1970 0.2 3.6 2002

Nov 2.0 4.9 1992 0.0 2007 4.0 1995 2.7 16.8 1985

Dec 1.4 3.6 2010 0.0 1998 1.8 1982 9.8 28.7 2010

Table 2-3-2:  Annual Excedence ProbabiliƟ es and corresponding 
Recurrence Intervals

Annual Exceedance Probability Recurrence interval (years)

99% 1

50% 2

20% 5

10% 10

4% 25

2% 50

1% 100

0.5% 200

0.2% 500
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AEP values are oŌ en given within a range, to express the uncertainty associated with these esƟ mates.  Flood 
probabiliƟ es also change over Ɵ me; they are recalculated as more stream fl ow data is recorded.  The USGS currently 
maintains three gaging staƟ ons along the Cedar River within the Upper Cedar Watershed: 05457000, near AusƟ n, MN, 
05457700 at Charles City, IA, and 05458500 at Janesville, IA.  Table 2-3-3 lists the fi ve largest fl ood events on record 
for the Upper Cedar Watershed, with peak fl ow informaƟ on for the USGS gages at Charles City and Janesville.    

The largest known fl ood on record at the outlet of Upper Cedar Watershed was in May-June of 2008.  Flooding in the 
Cedar River Basin began on May 30, 2008 with peak discharges recorded on the Cedar River at Charles City on June 
9th (34,600 Ō 3/s) and at Janesville on June 10th (53,400 Ō 3/s).  The fl oods of 2008 forced thousands of Iowans to 
evacuate their homes, prompted the closure of roads and major highways, signifi cantly impacted agricultural lands 
due to erosion and soil deposiƟ on, and caused severe damage in urban areas.  The fl ooding was declared a Federal 
disaster for 85 Iowan counƟ es, and the Federal Emergency Management Agency (FEMA) issued aid to those impacted 
by the fl oods. 

The magnitude of the 2008 fl ood made fl ood-control a top priority within the state.  The Iowa Flood Center (IFC) at 
the University of Iowa was established just one year aŌ er the event, specifi cally to monitor, research, and miƟ gate 
fl ooding within the region.   Several Watershed Management AuthoriƟ es (WMA) including the Upper Cedar WMA 
were created to bring together local shareholders to discuss and develop opƟ ons for reducing fl ood-risks as well as 
improving water quality.  The funding used to develop these WMA’s was provided by the Community Development 
Block Grant (CDBG) Disaster Relief allocaƟ on, which was only available to those counƟ es within the 2008 Federal 
disaster area.  

2-4 Topography

ElevaƟ on in the Upper Cedar ranges from approximately 1,440 feet above sea level (in Mower County, MN) to 
850 feet (watershed outlet in Black Hawk County, IA).    The topography is characterized by gentle slopes, with an 
average of 1.8% based on analysis of a 30 m digital elevaƟ on model (DEM).  Figures 2-4-1 and 2-4-2 show the relief 
of the watershed and slope ranges. 

Topography can be a driving factor for selecƟ ng feasible BMPs for improving water quality and fl ood reducƟ on.  
Certain BMPs are beƩ er suited for rolling terrain (e.g. CREP wetland projects) while others can be implemented 
in fl at terrain (e.g. cover crops).    Therefore, slope can be used when prioriƟ zing areas for specifi c types of BMP 
projects.  Figure 2-4-3 shows the average slope within the HUC-12 subwatersheds.

2-5 Soils

Soils vary signifi cantly within the Upper Cedar, as anƟ cipated for such a large area.  The NRCS updates soils survey 
datasets on a regular basis, providing the data online through the Web Soil Survey (hƩ p://websoilsurvey.sc.egov.
usda.gov/). 

The infi ltraƟ on properƟ es of a soil have an eff ect on how much rainfall will become direct runoff .  Soils that have 
higher infi ltraƟ on rates can absorb more of the rainfall, resulƟ ng in less direct runoff .  Conversely, soils with lower 
infi ltraƟ on rates will have a higher amount of direct runoff .  The USDA NRCS soils data has four hydrologic soil 
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Group A—Soils in this group have low runoff  potenƟ al when thoroughly wet. Water is transmiƩ ed 
freely through the soil. Group A soils typically have less than 10 percent clay and more than 90 
percent sand or gravel and have gravel or sand textures. Some soils having loamy sand, sandy 
loam, loam or silt loam textures may be placed in this group if they are well aggregated, of low bulk 
density, or contain greater than 35 percent rock fragments...

Group B—Soils in this group have moderately low runoff  potenƟ al when thoroughly wet. Water 
transmission through the soil is unimpeded. Group B soils typically have between 10 percent and 20 
percent clay and 50 percent to 90 percent sand and have loamy sand or sandy loam textures. Some 
soils having loam, silt loam, silt, or sandy clay loam textures may be placed in this group if they are 
well aggregated, of low bulk density, or contain greater than 35 percent rock 

Group C—Soils in this group have moderately high runoff  potenƟ al when thoroughly wet. Water 
transmission through the soil is somewhat restricted. Group C soils typically have between 20 percent 
and 40 percent clay and less than 50 percent sand and have loam, silt loam, sandy clay loam, clay 
loam, and silty clay loam textures. Some soils having clay, silty clay, or sandy clay textures may be 
placed in this group if they are well aggregated, of low bulk density, or contain greater than 35 
percent rock fragments.

Group D—Soils in this group have high runoff  potenƟ al when thoroughly wet. Water movement 
through the soil is restricted or very restricted. Group D soils typically have greater than 40 percent 
clay, less than 50 percent sand, and have clayey textures. In some areas, they also have high shrink-
swell potenƟ al. All soils with a depth to a water impermeable layer less than 50 cenƟ meters [20 
inches] and all soils with a water table within 60 cenƟ meters [24 inches] of the surface are in this 
group, although some may have a dual classifi caƟ on, as described in the next secƟ on, if they can be 
adequately drained.

Dual hydrologic soil groups—Certain wet soils are placed in group D based solely on the presence of 
a water table within 60 cenƟ meters [24 inches] of the surface even though the saturated hydraulic 
conducƟ vity may be favorable for water transmission. If these soils can be adequately drained, 
then they are assigned to dual hydrologic soil groups (A/D, B/D, and C/D) based on their saturated 
hydraulic conducƟ vity and the water table depth when drained. The fi rst leƩ er applies to the drained 
condiƟ on and the second to the undrained condiƟ on.”

USDA, NRCS: Part 640 Hydrology. NaƟ onal Engineering Handbook.  Jan 2009.  Chapter 7, Hydrologic Soils Groups. 
Ō p://Ō p.wcc.nrcs.usda.gov/wntsc/H&H/NEHhydrology/ch7.pdf  

group (HSG) classifi caƟ ons that describe infi ltraƟ on capabiliƟ es of any parƟ cular soil: A, B, C and D. Soils in the “A” 
group have low runoff  potenƟ al, soils in the “D” group have high runoff  potenƟ al with Groups “B” and “C” falling in 
between.

Some soils have mixed classifi caƟ ons (A/D, B/D and C/D) in situaƟ ons of a high water table. If these soils can be 
drained (through added infrastructure) the soils will be assigned to the group with the lower runoff  potenƟ al.  An 
abbreviated descripƟ on of the hydrologic soil groups from the USDA-NRCS handbook is below:
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Within the Iowa porƟ on of the Upper Cedar, 6% are classifi ed A soils, 21% are B, 10% are B/D, 15% are C, 43% are 
C/D and 3% are D.  The remaining 2% are not assigned to a hydrologic soil group.  Figure 2-5-1a and Figure 2-5-1b 
shows the distribuƟ on of the hydrologic soils groups within the Iowa-porƟ on of the Upper Cedar. 

2-6 Geology and Groundwater Resources
The bedrock underlying the Iowa porƟ on of the Upper Cedar Watershed is part of the Cretaceous, Devonian, 
Ordovician and Silurian Systems.  The Cedar Valley Group underlies much of the northern and western porƟ ons of 
the watershed (approximately 85% of the Iowa porƟ on) with a few isolated pockets of the Dakota and Windrow 
FormaƟ ons.  Further southwest, the bedrock is more diverse including the Wapsipinicon Group, the Hopkinton, 
Blanding, Tete des Morts, Mosalem FormaƟ ons, and the Maquoketa FormaƟ on.  These groups and formaƟ ons are 
comprised mainly of limestone, dolomite and shale, with the excepƟ on of the Dakota and Windrow FormaƟ ons 
(primarily sandstone).  More details regarding the bedrock geology can be found at the USGS NaƟ onal Geologic 
Map Database:  hƩ p://ngmdb.usgs.gov/ngmdb/ngmdb_home.html.  Figure 2-6-1 displays the bedrock geology 
within the Iowa porƟ on of the Upper Cedar Watershed.

In 1991, the Iowa DNR has idenƟ fi ed regions of Iowa with similar hydrogeological characterisƟ cs that can aff ect the 
relaƟ ve vulnerability of groundwater to contaminaƟ on from surface sources.   This makes it possible to see larger 
regional characterisƟ cs within the watershed (although it should be not be solely relied on for site specifi c issues).  
Within the Upper Cedar, there are fi ve map unit classifi caƟ ons: 

Alluvial Aquifers: Areas underlain by sand and gravel aquifers situated beneath fl oodplains along stream 
valleys and includes alluvial deposits associated with stream terraces and benches, conƟ nuous wind-blown 
sand deposits, and glacial outwash deposits; natural water quality generally excellent (less than 500 mg/L 
total dissolved soils) and yields vary with texture and thickness of alluvium (commonly greater than 100 
gallons/minute in larger valleys, less in smaller valleys); most wells are very shallow; high potenƟ al for aquifer 
contaminaƟ on; high potenƟ al for well contaminaƟ on.  Some of the areas underlain by alluvial aquifers are not 
shown because of map scale.    

Good Bedrock Aquifers: Area underlain by regional bedrock aquifers, primarily fractured carbonate units; other 
regional aquifers usually available at various depths; natural water quality usually excellent  (less than 500 mg/L 
total dissolve solids) and high yields commonly available (greater than 100 gallons/minute).    

 Thin DriŌ  Confi nement: Less than 100 feet (30 meters) of glacial driŌ  overlie regional aquifers; most  
 wells are deep and completed in the bedrock aquifers; high potenƟ al for aquifer contaminaƟ on; high  
 potenƟ al for well contaminaƟ on.

 Moderate DriŌ  Confi nement: 100 to 300 feet (30 to 90 meters) of glacial driŌ  overlie regional aquifers;  
 most wells are deep and completed in the bedrock aquifers; low potenƟ al for aquifer contaminaƟ on 
 low potenƟ al for well contaminaƟ on.

Sinkholes: Naturally occurring depressions in the landscape caused by soluƟ on or the collapse of carbonate 
rocks; common where limestone is less than 30 feet (10 meters) below land surface; contaminated surface 
water may enter the aquifer via the sinkholes, contaminaƟ ng the aquifer in a localized area; contaminate levels 
can fl uctuate signifi cantly during periods varying from minutes to weeks; increases contaminaƟ on potenƟ al in 
areas with thin driŌ  confi nement; mapped from county soil survey publicaƟ ons.
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In the Iowa porƟ on of the Upper Cedar, 51% of the land is classifi ed as having “good bedrock aquifers with thin driŌ  
confi nement”, 19% is classifi ed with “good bedrock aquifers with moderate driŌ  confi nement”, 20% is classifi ed 
with “alluvial aquifers”, 9% is classifi ed with a “sinkhole” present within a 400 meter radius, and <1% is classifi ed 
with having an “agricultural drainage well” within a 400 meter radius.   Figure 2- 6-2 displays the geographic 
distribuƟ on of the DNR’s groundwater vulnerability map units, as well as the known agricultural drainage wells, 
and source water wells.  Note that since the development of the DNR’s groundwater vulnerability map units, many 
agricultural drainage wells have been closed. Figure 2-6-3 displays the depth to bedrock within the Upper Cedar.

Agricultural drainage wells (ADWs) were constructed in the early 1900s as an outlet for surface water runoff  from 
fi elds, but can potenƟ ally move contaminants into underground drinking waters.  Since these wells are located 
in agricultural areas, there is the potenƟ al for agricultural chemicals, including ferƟ lizers, to directly contaminate 
water in the subsurface aquifers.  Specifi c concern is for increased nitrate concentraƟ ons.  Nitrate is a chemical 
compound containing nitrogen, which is a component of ferƟ lizers oŌ en used on crops.  High levels of nitrate in 
drinking water can pose a health risk, parƟ cularly for infants.  Eff orts have been underway to close many of these 
wells with funds available through the “Agricultural Drainage Well Water Quality Assistance Fund”, established in 
1997.   Only one ADW is classifi ed by in the Iowa DNR’s ADW dataset as ‘Fully FuncƟ onal’ within the Upper Cedar 
Watershed (Figure 2-6-2) south of Charles City in Floyd County. 

There are at least 105 source water wells within the Iowa porƟ on of the Upper Cedar, as included in the DNR’s 
Source Wells dataset.  Table 2-6-1 lists the wells owned by a municipality (50 within the Upper Cedar) with 
associated depths for those within the Upper Cedar; the remaining 55 wells are listed with non-municipal owners.  

The Iowa DNR operates a Source Water ProtecƟ on Program, and all communiƟ es within the state automaƟ cally 
have a Phase 1 assessment.  This assessment defi nes the source water area, suscepƟ bility to contaminaƟ on, and 
locates potenƟ al contaminant sources.  CommuniƟ es with a known exisƟ ng contaminant problem are classifi ed as 
Targeted; all other communiƟ es are listed as Non-Targeted.  Targeted communiƟ es can coordinate with the IDNR to 
conduct a site invesƟ gaƟ on to determine if the contaminant is from a point or non-point source.

Any community (Targeted and Non-Targeted) can choose to develop a Source Water ProtecƟ on Plan (Phase 2).  This 
plan usually entails monitoring/managing the land in which drinking water travels through to improve natural water 
quality.  A successful plan can reduce the necessary treatment by municipal water suppliers, and decrease the 
risk of a large contaminant spill aff ecƟ ng drinking water supplies. Preparing Phase 2 documents within the Source 
Water ProtecƟ on Program is voluntary.  Currently, 8 of the 15 communiƟ es with municipal wells in the Upper Cedar 
have prepared Phase 2 documents.  Of the remaining 7 communiƟ es, two are listed as having a highly suscepƟ ble 
community water supply: Janesville and Staceyville. Table 2-6-1 includes the dates for the Phase 1 assessments, 
dates of the Phase 2 documents (if available), and if the community is current listed as highly suscepƟ ble for 
contaminaƟ on.

Agricultural Drainage Wells: Wells drilled to drain surface water and soil water into carbonate aquifers; their 
presence allows contaminants in surface or Ɵ le water to enter the aquifers at much higher rates than naturally 
would be possible; increases contaminaƟ on potenƟ al much like sinkholes; mapped from registraƟ on records at the 
Iowa Department of Natural Resources.   

Map unit descripƟ ons reproduced from: Groundwater Vulnerability Regions of Iowa,  Special Map Series II, Prepared by Bernard E. Hoyer and George 
R. Hallberg, Energy and Geological Resources Division, Geological Survey Bureau, Iowa Department of Natural Resources,  June 1991.
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Table 2-6-1: Municipal source water wells within the Upper Cedar Watershed

Municipality
Number of Wells 

within the Upper Cedar 
Watershed

Depth of Well(s) within the Upper Cedar 
(Ō )

Phase 1 
Assessment Date

Phase 2 
Document Date

Highly 
SuscepƟ ble 
Community 

Water Supply?

Charles City 9 total, 3 acƟ ve, 1 
standby

185, 187, 230, 245, 245, 1305, 1355, 
1385, 1587 2014 2012 Yes

Colwell 1 total, 1 acƟ ve 286 2012 --

Denver 4 total, 2 acƟ ve 181, 190, 225, 1060 2014 2012

Floyd 2 total, 2 acƟ ve 193, 280 2012 2005

GraŌ on 4 total for community, 0 
within the Upper Cedar 2012 --

Ionia 2 total for community, 0 
within the Upper Cedar 2012 --

Janesville 4 total, 2 acƟ ve 97, 105, 150, 727 2014 -- Yes

Nashua 5 total, 3 acƟ ve 100, 150, 160, 245, 245 2014 2001 Yes

Northwood
4 total for community, 2 
acƟ ve within the Upper 

Cedar
65, 67 2014 2006

Orchard 2 total, 1 acƟ ve, 1 
standby 220, 400 2012 --

Osage 5 total, 3 acƟ ve 650, 676, 710, 780, 1265 2014 --

Plainfi eld 3 total, 2 acƟ ve 96, 150, 150 2014 2000 Priority

Saint Ansgar 3 total, 1 acƟ ve, 1 
standby 240, 240, 363 2014 2007 Priority

Stacyville 3 total, 2 acƟ ve 117, 289, 290 2014 -- Priority

Waverly 8 total, 4 acƟ ve 137, 150, 160, 170, 172, 228, 1263, 1300 2014 2006 Priority
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2-7 Surface Water System

Surface water in the Upper Cedar Watershed is dominated by the river and stream network with few large open 
bodies of water.  The enƟ re watershed has more than 2,500 miles of streams based on the NaƟ onal Hydrology Dataset 
(24K GIS dataset); approximately 1,550 miles of the stream network are within Iowa.

2-7.1 Lakes
The largest waterbody within the Iowa porƟ on of the watershed is Cedar Lake (Nashua Impoundment), a man-made 
lake formed by a dam along the Cedar River, situated north of the City of Nashua in Chickasaw and Floyd counƟ es.  
The lake covers roughly 200 acres with an approximate depth of 10 feet.  The lake is regularly used for recreaƟ on 
including boaƟ ng, water skiing, camping, and fi shing.  The site is listed an excellent locaƟ on for shore fi shing, with 
popular species including: bluegill, bullhead, channel caƞ ish, crappie, largemount bass, smallmouth bass and walleye.  

The second largest waterbody in Iowa is Markhams Pond which is located just west of the City of Mona and northwest 
of the City on Otranto in Mitchell County.   The pond covers approximately 19 acres and is classifi ed as a prairie 
pothole (depressional wetland).  The site aƩ racts migraƟ ng Tundra swans in the spring, and is classifi ed as a Public 
HunƟ ng Area.

2-7.2 Rivers and Streams DesignaƟ ons
Segments of streams and rivers are classifi ed by the Iowa DNR based on how they are used: for recreaƟ on acƟ viƟ es, 
for drinking water, and/or for maintaining aquaƟ c life habitat.  The designaƟ ons follow a set of assessment standards 
and help to determine the level of protecƟ on aff orded for each waterbody relaƟ ve to others.  A complete descripƟ on 
on how stream segments are assessed is available from the DNR: 

www.iowadnr.gov/InsideDNR/RegulatoryWater/WaterQualityStandards/DesignatedUses

The following are brief descripƟ ons for each type of designated use within the state (courtesy of the Iowa DNR). Those 
with a (*) are present within the Upper Cedar Watershed:

 *Class A1 - Primary contact recreaƟ onal use: The water’s recreaƟ on uses involve full body immersion with  
 prolonged and direct contact with the water, such as swimming and water skiing.
 
 *Class A2 - Secondary contact recreaƟ onal use: Water recreaƟ on uses involve incidental or accidental   
 contact with the water, where the probability of ingesƟ ng water is minimal, such as fi shing and shoreline  
 acƟ viƟ es.

 *Class A3 - Children’s recreaƟ onal use:  Water recreaƟ on uses where children’s acƟ viƟ es are common, like  
 wading or playing in the water. These waters are commonly located in urban or residenƟ al areas where   
 the banks are defi ned and there is visible evidence of fl ow.

 *Class B(WW-1) - Typically large interior and border rivers and the lower segments of medium-size   
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 tributary streams capable of supporƟ ng and maintaining a wide variety of aquaƟ c life, including game   
 fi sh.

 *Class B(WW-2) - Typically smaller, perennially fl owing streams capable of supporƟ ng and maintaining   
 a resident aquaƟ c community, but lack the fl ow and habitat necessary to fully support and sustain   
 game fi sh populaƟ ons.

 Class B(WW-3) - IntermiƩ ent stream with non-fl owing perennial pools capable of supporƟ ng and   
 maintaining a resident aquaƟ c community in harsher condiƟ ons. These waters lack the fl ow and habitat  
 necessary to fully support and sustain a game fi sh populaƟ on.

 Class B(CW-1) - Waters in which the temperature and fl ow are suitable for the maintenance of a variety   
 of cold water species, including reproducing and nonreproducing populaƟ ons of trout (Salmonidae   
 family) and associated aquaƟ c communiƟ es.

 Class B(CW-2) - Waters that include small, channeled streams, headwaters, and spring runs that possess  
 natural cold water aƩ ributes of temperature and fl ow.  These waters usually do not support consistent   
 populaƟ ons of trout (Salmonidae family), but may support associated vertebrate and invertebrate   
 organisms.

 *Class HH - Human Health: Waters in which fi sh are rouƟ nely harvested for human consumpƟ on or   
 waters both designated as public water supply and rouƟ nely harvested for human consumpƟ on.

 Class C - Drinking Water Supply: Waters which are used as a raw source of potable water supply.

All three types of RecreaƟ on uses (A1, A2 and A3) are present within the watershed as well as two of the warm 
water aquaƟ c life designaƟ ons, B(WW-1) and B(WW-2).  Several stream segments also received the Human Health 
designaƟ on,  because of regular fi shing in the area.  Table 2-7-1 lists the diff erent stream segments with the 
associated designated uses and Figure 2-7-1 displays the geographic distribuƟ on of these streams.  The DNR is sƟ ll 
assessing streams across all of Iowa, and designaƟ ons may change over Ɵ me.
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Table 2-7-1: River and Stream DesignaƟ ons within the Upper Cedar WMA

Name Legal DescripƟ on RecreaƟ on 
DesignaƟ on

AquaƟ c 
DesignaƟ on

Human Health 
DesignaƟ on

DesignaƟ on 
Approved by the 

EPA as of July 
2014

Cedar River Confl uence with Beaver Cr. to dam at Waverly A1 B(WW-1) HH

Cedar River Waverly impoundment Dam to confl uence with Unnamed 
Creek (NE 1/4, SW 1/4, S20, T94W, R14W Chickasaw Co.) A1 B(WW-1) HH

Cedar River S. corporate limits of Nashua to dam at Nashua A1 B(WW-1) HH

Cedar River Nashua impoundment Dam to Chickasaw-Floyd Co. line A1 B(WW-1) HH

Cedar River Nashua impoundment to Charles City Dam #2 A1 B(WW-1) HH

Cedar River Charles City impoundment Dam #2 to Iowa-Minnesota state 
line A1 B(WW-1) HH

LiƩ le Cedar River Mouth of LiƩ le Cedar River (S20, T94N, R14W, Chickasaw Co.) 
to 220th St. (S21, T95N, R14W Chickasaw Co.) A2 B(WW-1) HH

LiƩ le Cedar River From 220th Street (S21, T95N, R14W, Chickasaw Co.) to (N. 
Line S21, T95N, R14W, Chickasaw Co.) A1 B(WW-1) HH Yes

LiƩ le Cedar River
From (N. line S21, T95N, R14W Chickasaw Co.) to the 
manmade dam near staceyvile (NW1/4,SE1/4, S31, T100N, 
R16W Mitchell Co.)

A1 B(WW-1) HH Yes

LiƩ le Cedar River
From manmade dam near staceyvile (NW1/4,SE1/4, S31, 
T100N, R16W Mitchell Co.)  to the Iowa-Minnesota  state line 
(S9, T100N, R16W Mitchell Co.)

A1 B(WW-1) HH Yes

Quarter SecƟ on Run Mouth (S19, T91N, R13W, Bremer Co.)  to the (East Line S23, 
T91N, R13W, Bremer Co).  A2 B(WW-2)

Quarter SecƟ on Run
East Line S23, T91N, R13W, Bremer Co) to confl uence with 
an unnamed tributary (NE1/4, NW1/4, S26, T92N, R13W, 
Bremer Co.)

A1 B(WW-2) Yes

Stewart Creek
From its mouth (SE¼, S22, T96N, R16W, Floyd Co.) to Verasun 
Charles City’s ouƞ all on the downstream side of the Quarry 
Road bridge crossing (S28, T96N, R16W, Floyd Co.).

A2 B(WW-2)

Sugar Creek
Crossing at Harry Cook Nature Trail (NW 1/4 of S26, T98N, 
R17W, Mitchell co.) to the road crossing at highway 9 west of 
Osage (NE 1/4 of S27, T98N, R17W, Mitchell County).

A2 B(WW-2)

Unnamed Creek
From the mouth (NW ¼, S1, T95N, R16W, Floyd Co.) to 
Cleveland Ave (West Line, East ½, S6, T95N, R15W, Floyd 
County

A3 B(WW-2) Yes
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2-8 RecreaƟ onal Areas

Although much of the Upper Cedar Watershed is agricultural, many areas are also used for recreaƟ onal acƟ viƟ es 
including boaƟ ng, paddle-sports, fi shing, snowmobiling, and hunƟ ng.  The watershed area includes 13 boat ramps, 2 
fi shing access locaƟ ons, and 15 paddling access locaƟ ons.  Canoeing routes include 99 miles along the Cedar River and 
an addiƟ onal 60 miles along the LiƩ le Cedar River.  Several reaches are viable trout streams, including Spring Creek, 
Turtle Creek, and Burr Oak Creek.  Deer Creek has been classifi ed by the Iowa DNR as an Outstanding Iowa Water 
(OIW) for having high water quality and therefore to be maintained and protected.  The watershed also contains 
230 miles of snowmobile trails and 16 miles of other tails/paths.  Public hunƟ ng lands are distributed throughout 
the watershed, for a total of approximately 5.3 square miles.   Figure 2-8-1 displays the recreaƟ onal areas within the 
watershed.

2-9 Fish and Wildlife Habitat
Although land in the Upper Cedar Watershed is primarily used for agriculture, the region sƟ ll supports fi sh and wildlife 
populaƟ ons.  The Iowa DNR maintains a species inventory for invertebrates and plants on a county-level scale.  Table 
2-9-1 lists those species present within those Iowan counƟ es in the UCW.  A specifi c review of each species’ habitat 
range is required to determine if there are likely populaƟ ons within the watershed which is currently outside the 
scope of this project. 

The Iowa Gap Analysis Program (GAP) systemaƟ cally reviewed and idenƟ fi ed the status of ordinary species and their 
habitats throughout the state.  This resulted in a series of Species Range Maps showing the predicted distribuƟ on for 
individual vertebrate species.  Table 2-9-1 also indicates if the predicted distribuƟ on falls within the Upper Cedar for 
those species included with the GAP Analysis. 

2-10 Wetlands
The Iowa porƟ on of the Upper Cedar Watershed has approximately 21 square miles of wetlands (13,450 acres) as 
classifi ed by the NaƟ onal Wetland Inventory (note this is a diff erent data source than used within Table 2-3-1 resulƟ ng 
in a diff erent wetland area esƟ mate).  Wetlands are valuable environmental assets because they can improve water 
quality, provide water storage that can potenƟ ally help protect against fl ooding, and off er a criƟ cal habitat for wildlife.   

Wetland soils and plants can fi lter pollutants out of the water column.  Because the water in these areas are relaƟ vely 
slow moving, any toxins or pollutants have more Ɵ me to seƩ le out of the water.  Wetland plants, especially when 
vegetaƟ on is dense, absorb nutrients from the water; this is parƟ cularly valuable in Iowa as nutrients from agricultural 
ferƟ lizers are oŌ en washed into the stream before they are taken up by the intended crop. 

During storm events, wetlands can also retain stormwater and reduce peak fl ows downstream.  Wetlands situated 
in the middle or lower porƟ ons of a watershed typically provide more fl ood control in comparison to those located 
further upstream (since less water will pass through the upstream wetlands).
Wetlands also provide a criƟ cal habitat for breeding, resƟ ng, and feeding for a variety of fi sh, birds, amphibians, and 
other wildlife.  These locaƟ ons also support specifi c plant varieƟ es that off er shelter and food for other creatures.  
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Wetland diversity also provides recreaƟ onal opportuniƟ es for residents such as birding, canoeing, hiking, and 
general exploraƟ on. 

Iowa encourages the restoraƟ on of wetlands, and the USDA Natural Resource ConservaƟ on Service (NRCS) 
manages the Wetlands Reserve Program (WRP) to help landowners restore wetlands or improve exisƟ ng wetlands 
on private property.  In 2012, the total obligaƟ ons from binding agreements for the WRP across all of Iowa was 
$31,368,500 with approximately 92% of funds used for fi nancial assistance (payments that help producers/
landowners implement the conservaƟ on measure) and the remaining amount for technical assistance.  Data is not 
available at the watershed scale to know how much of this funding was applied to Upper Cedar projects.  In 2014, 
the WRP was merged with the Grassland Reserve Program and the Farm and Ranch Land ProtecƟ on Program to 
form the Agricultural ConservaƟ on Easement Program (ACEP).  More informaƟ on about this program and eligibility 
can be found on the NRCS website below:

hƩ p://www.nrcs.usda.gov/wps/portal/nrcs/detail/naƟ onal/programs/easements/acep/

The Iowa ConservaƟ on Reserve Enhancement Program (CREP) designs and builds wetlands in drain-Ɵ led regions 
of North Central Iowa, with the specifi c goal of removing nitrate from water in cropland areas.  The program 
is available for private landowners in agricultural watersheds with funding for annual land payments and 
reimbursement for the construcƟ on of the wetlands and buff er areas.  CREP wetlands can remove 40-90% of nitrate 
and 90+% of herbicides from drain-Ɵ le water while also providing a new wildlife habitat.  Eleven CREP projects have 
been completed in the Upper Cedar Watershed, with 105 acres of wetlands treaƟ ng a total of 12,812 watershed 
acres.  All of the projects are in Floyd and Mitchell counƟ es, and an esƟ mated 157,500 pounds of nitrogen are 
removed annually through these wetlands.  Figure 2-10-1 shows the extent of wetlands within the watershed and 
approximate CREP wetland locaƟ ons.  More details about CREP eligibility can be found on the website below:

hƩ p://www.iowaagriculture.gov/waterresources/CREP.asp

2-11 Water Resource Monitoring InformaƟ on

Water resource monitoring data is collected by several groups throughout the watershed.  Figure 2-11-1 displays 
the sampling locaƟ ons.

2-11.1 Water Quality Sources
The United State Environmental ProtecƟ on Agency (EPA) maintains a dataset of water quality data, which can be 
retrieved from the STORET/WQX Data Warehouse.  This dataset is a compilaƟ on of water quality monitoring data 
collected by many diff erent organizaƟ ons (e.g. states, volunteer groups, universiƟ es, etc) into a centralized database 
for easy access.   Figure 2-11-1 only displays those sites with data that originated with the Iowa DNR, but many 
more organizaƟ ons contribute data including the Minnesota PolluƟ on Control Agency (MPCA), IOWATER, and the 
EPA.  More informaƟ on about STORET/WQX and available datasets can be found on the EPA website below: 

hƩ p://www.epa.gov/storet/

The United States Geological Survey (USGS) has collected water quality data at fi ve locaƟ ons in the Upper Cedar, 
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three of which are in Iowa.  Sampling is typically not conƟ nuous, but can provide a snapshot view in Ɵ me of water 
quality.  StaƟ on informaƟ on can be found in Table 2-11-1, and site specifi c data can be obtained from the USGS 
NaƟ onal Water InformaƟ on System (NWIS):

hƩ p://waterdata.usgs.gov/usa/nwis/qw

IOWATER is a volunteer water quality monitoring program that teaches Iowans to conduct basic water measurements.  
CiƟ zens volunteer their Ɵ me to learn appropriate sampling techniques, conduct assessments, and raise awareness 
about water quality within the state. There are at least 69 IOWATER sites within the Upper Cedar Watershed; more 
informaƟ on about the collected data can be found at their website:

hƩ p://www.iowadnr.gov/Environment/WaterQuality/WaterMonitoring/IOWATER.aspx

2-11.2 Select Water Quality Data
A subset of the water quality data collected by the Iowa DNR is presented here to provide addiƟ onal insight on 
specifi c water quality concerns within the Upper Cedar, specifi cally indicator bacteria E. Coli, total nitrogen and total 
phosphorus.  More informaƟ on on known impairments within the watershed can be found in SecƟ ons 2-12 and 3-2.

2-11.2.1 Indicator Bacteria E. Coli
The Iowa DNR has collected monthly grab samples of indicator bacteria E. Coli in the Cedar River upstream of Charles 
City in two locaƟ ons.  Reported concentraƟ ons from 1999 to 2013 during the recreaƟ onal use season (March 15th 
– November 15th) ranged from 10 to 33,000 organisms per 100 milliliters of water.  Graph 11-1 and 11-2 show the 
geometric mean and the sample maximum for the two diff erent sampling locaƟ ons relaƟ ve to the Water Quality 
Standard (WQS) limits.

2-11.2.2 Total Nitrogen
The Iowa DNR has collected monthly grab samples for nitrate, nitrate, ammonia and kjeldahl-nitrogen (organically 
bound).    Total nitrogen concentraƟ on is assumed to be the summaƟ on of all of these diff erent nitrogen-based 
compounds.  Near Charles City, reported total nitrogen concentraƟ ons from October 1998 to September 2014 ranged 
from 2.6 to 19.9 mg N/L.  The average concentraƟ on was 7.8 mg N/L.  Near Janesville (eff ecƟ vely the outlet of the 
Upper Cedar Watershed), reported total nitrogen concentraƟ ons from October 1998 to September 2014 ranged from 
1.6 to 17.7 mg N/L.  The average concentraƟ on was 7.1 mg N/L.  Graphs 11-3 and 11-4 show the monthly grab sample 
concentraƟ ons at Charles City and Janesville between 1998 and 2014.

2-11.2.3 Total Phosphorus
The Iowa DNR has collected monthly grab samples of unfi ltered water for phosphate, assumed to be total 
phosphorus.  Near Charles City, reported total phosphate concentraƟ ons from October 1998 to September 2014 
ranged from 0.6 to 1.4 mg P/L.  The average concentraƟ on was 0.2 mg P/L.  Near Janesville (eff ecƟ vely the outlet 
of the Upper Cedar Watershed), reported total phosphate concentraƟ ons from October 1998 to September 2014 
ranged from 0.6 to 0.58 mg P/L.  The average concentraƟ on was 0.2 mg P/L.  Graphs 11-5 and 11-6 show the 
monthly grab sample concentraƟ ons at Charles City and Janesville between 1998 and 2014.
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Graph 11-1: The annual geometric mean of E. Coli (# organisms in 100 mL of water) during the recreaƟ on use season (March 15th – 
November 15th) at two locaƟ ons along the Cedar River.  The Water Quality Sample (WQS) limit is for Class A1 use.

Graph 11-2: The annual sample maximum of E. Coli (# organisms in 100 mL of water) during the recreaƟ on use season (March 15th – 
November 15th) at two locaƟ ons along the Cedar River.  Only site DS1 values are labeled, for clarity.  The Water Quality Sample (WQS) limit 
is for Class A1 use. 
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Graph 11-3: Total nitrogen (mg N/L) in samples taken from Cedar River by the Iowa DNR near Charles City between October 1998 and 
September 2014.  Total nitrogen is assumed to be a combinaƟ on of nitrate, nitrate, ammonia, and kjeldahl-nitrogen concentraƟ ons.

Graph 11-4: Total nitrogen (mg N/L) in samples taken from Cedar River by the Iowa DNR near Janesville between October 1998 and 
September 2014.  Total nitrogen is assumed to be a combinaƟ on of nitrate, nitrate, ammonia, and kjeldahl-nitrogen concentraƟ ons.
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Graph 11-5: Total phosphate (mg P/L) in samples taken from Cedar River by the Iowa DNR near Charles City between October 1998 and 
September 2014.  

Graph 11-6: Total phosphate (mg P/L) in samples taken from Cedar River by the Iowa DNR near Janesville between October 1998 and 
September 2014.  
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2-11.3 Water QuanƟ ty Sources
The USGS currently collects discharge data at six sites within the Upper Cedar Watershed, fi ve of which are in Iowa 
(Table 2-11-1).  Daily discharge data is available for the following locaƟ ons: Cedar River at Janesville, IA (#05458500) 
beginning in 1904, Cedar River near AusƟ n, MN (#05457000) beginning in 1909, LiƩ le Cedar River near Ionia, IA 
(#05458000) beginning in 1954, Cedar River at Charles City, IA (#05457700) beginning in 1964, Cedar River at Wa-
verly, IA (#05458300) beginning in 2000, and Cedar River at Osage, IA (#05457505) beginning in 2010.  As with most 
long term datasets, gaps are present usually due to equipment malfuncƟ on and/or funding shiŌ s within the organi-
zaƟ on.

The long term discharge datasets provide context for recent drought and fl ood events within the watershed. The 
USGS has published several reports on the Iowa/Cedar River basin uƟ lizing this long term dataset, with major re-
ports issued aŌ er large fl ood events:

hƩ p://ia.water.usgs.gov/fl ood/reports.html

2-12 Impaired Waters

SecƟ on 303(d) of the federal Clean Water Act (CWA) requires states to idenƟ fy waters that are impaired and do not 
meet state specifi c water quality standards (see SecƟ on 2-7.2).  The goal of the CWA is to “to restore and maintain 
the chemical, physical, and biological integrity of the NaƟ on’s waters”.  In order to improve the overall water quality, 
each state is required to set a priority ranking of all impaired waters, and then develop a Total Maximum Daily Load 
(TMDL) for each.  

A TMDL is the maximum amount of a parƟ cular pollutant that a water body can receive while sƟ ll supporƟ ng its 
designated use(s).   It also develops a distribuƟ on scheme for all of the various pollutant contributors.  For the 
point-sources, a waste load allocaƟ on (WLA) is developed to establish the allowable loadings for each source; for 
the non-point sources a load allocaƟ on (LA) is determined to establish the allowable pollutant load from all non-
point sources and the natural background levels.  There are also a “margin of safety” component which makes up a 
TMDL, to account for limitaƟ ons in the ability to accurately defi ne LA’s and WLA’s.  

Within the Iowa porƟ on of the Upper Cedar Watershed, 15 impairments were idenƟ fi ed as a requiring a TMDL for 
a Category 5 Impairment along 11 stream segments in the DNR’s fi nal 2012 Integrated Report (approved by the EPA 
on April 24, 2013).  The impaired segments are porƟ ons of the following streams: Burr Oak Creek, Cedar River, Deer 
Creek, LiƩ le Cedar River, OƩ er Creek, Rock Creek, Spring Creek and Turtle Creek.  Once a TMDL is prepared for a 
specifi c impairment, the classifi caƟ on is downgraded to Category 4.  Further changes in category number may occur 
as water quality condiƟ ons improve if and when TMDL recommendaƟ ons are implemented and/or water quality 
sampling shows improvement.

Figure 2-12-1 shows the locaƟ on of the impaired stream segments within the watershed, and Table 2-12-1 provides 
the specifi cs for each impairment with a Category 5 classifi caƟ on (data provided by the Iowa DNR 2012 Integrated 
Report).  The subcategories refer to the source of the impairment:  
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Table 2-12-1: Impaired waters within the Iowa porƟ on of the Upper Cedar Watershed with a Class 5 Classifi caƟ on (2012)
Year Added 
to the List Category River ID (ADB Code) Waterbody Name LocaƟ on DescripƟ on Impaired Use Use Support Cause/ Stressor TMDL 

Priority

2008 5a IA 02-CED-0070_0 Cedar River From W. Fk. Cedar R.to 
lowhead dam at Waverly Primary Contact ParƟ al Indicator Bacteria Low

2008 5a IA 02-CED-0110_1 Cedar River
From upper end of 
Nashua Impoundment to 
Dam No. 2 at Charles City

Primary Contact Not supporƟ ng Indicator Bacteria Low

2006 5a IA 02-CED-0110_2 Cedar River
from Charles City Dam 
No. 2 to confl uence with 
Rock Cr.

Fish ConsumpƟ on Not supporƟ ng Mercury Low

2004 5b IA 02-CED-0110_3 Cedar River
from Rock Cr. nr Orchard 
to Iowa / Minnesota state 
line

AquaƟ c Life Not supporƟ ng Biological Low

2006 5a IA 02-CED-0110_3 Cedar River
from Rock Cr. nr Orchard 
to Iowa / Minnesota state 
line

Fish ConsumpƟ on Not supporƟ ng Mercury Low

2008 5a IA 02-CED-0470_1 LiƩ le Cedar River mouth to the Chickasaw/
Floyd county line Primary Contact Not supporƟ ng Indicator Bacteria Low

2006 5b IA 02-CED-0490_1 Burr Oak Creek mouth to Mitchell County 
Road T46 AquaƟ c Life ParƟ al

Biological (Flow 
AlteraƟ on; Habitat 

Modifi caƟ on; 
Nutrients; SiltaƟ on)

High

2008 5p IA 02-CED-0510_1 Rock Creek mouth  to confl uence with 
unnamed tributary Primary Contact Not supporƟ ng Indicator Bacteria Low

2012 5p IA 02-CED-0520_0 Spring Creek mouth to N line S8 T97N 
R16W Mitchell Co. Secondary Contact Not supporƟ ng Indicator Bacteria Low

2008 5p IA 02-CED-0520_0 Spring Creek mouth to N line S8 T97N 
R16W Mitchell Co. Primary Contact Not supporƟ ng Indicator Bacteria Low

2010 5p IA 02-CED-0520_0 Spring Creek mouth to N line S8 T97N 
R16W Mitchell Co. AquaƟ c Life Not supporƟ ng Organic Enrichment/ 

Low DO Low

2008 5p IA 02-CED-0530_0 Turtle Creek mouth to E line S7 T99N 
R17W Mitchell Co. Primary Contact Not supporƟ ng Indicator Bacteria Low

2008 5p IA 02-CED-0540_1 Deer Creek mouth to the Mitchell-
Worth county line Primary Contact Not supporƟ ng Indicator Bacteria Low

2012 5a IA 02-CED-0550_0 OƩ er Creek mouth to Iowa/Minnesota 
line AquaƟ c Life ParƟ al Animal waste (am-

monia; low DO) Medium

2008 5p IA 02-CED-0550_0 OƩ er Creek mouth to Iowa/Minnesota 
line Primary Contact Not supporƟ ng Indicator Bacteria Low

 Category 5a: cause of impairment due to known pollutant
 Category 5b: biological impairment with cause unknown, or fi sh-kill impairment
 Category 5p: impairment of presumpƟ ve use; EPA-approved use aƩ ainability analysis (UAA) is needed to   
 determine appropriate use.

To date, two TMDL studies have been completed that impact the Upper Cedar (see SecƟ ons 2-12.1 and 2-12.2).  
The Iowa DNR maintains a schedule for water quality improvement plans to be draŌ ed within the next few years, 
which can be found on their website.  At this Ɵ me, there is not an esƟ mate Ɵ me for compleƟ on for future TMDL 
studies for the remaining Category 5 impaired waters within the Upper Cedar.  It should be noted that other stream 
segments within the Upper Cedar Watershed could be impaired, but this impairement is currently unknown due to 
the lack of adequate sampling data.  More long-term monitoring across the watershed is needed to fully account 
for all impairments.
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2-12.1 Cedar River TMDL: Indicator Bacteria, Escherichia coli (E. Coli)
In February 2010, the Iowa DNR published the fi nal TMDL report for Indicator Bacteria, Escherichia coli (E. Coli) 
covering the enƟ re Cedar River Watershed.  A stream segment is considered impaired when the maximum allowable 
pathogen loads exceed the Iowa water quality standards (WQS).  The applicable WQS for Class A1 waters (IAC, 61.3) is 
based on the recreaƟ onal use season; the applicable E. coli bacteria WQS criteria are shown in Table 2-12-2.  

Table 2-12-2: Iowa Water Quality Standards (WQS) for the Indicator Bacteria  Escherichia coli (E. 
Coli)

Class A1 Use Geometric mean (organisms per 
100 milliliters of water)

Sample maximum (organisms per 
100 milliliters of water)

3/15 - 11/15 126 235

11/16 - 3/14 Does not apply Does not apply

Within the Upper Cedar Watershed, the impaired streams include the conƟ guous segments of IA 02-CED-0110_3 
and IA 02-CED-0110_2 along the Cedar River, stretching from Charles City north to the Minnesota border, for not 
supporƟ ng primary contact recreaƟ on (Class A1).  Note that since the publicaƟ on of the TMDL report, addiƟ onal 
segments of the Cedar River were classifi ed as impaired by Indicator Bacteria E. Coli; these segments are therefore 
sƟ ll listed as Category 5 and requiring a TMDL.   

Bacteria can reach stream segments through point and non-point sources.  The IOWA DNR used data from 17 USGS 
gages with fl ow and water quality concurrently collected, and generally saw E.Coli concentraƟ on exceedances 
at all fl ow ranges, but typically larger exceedances at high fl ow coinciding with precipitaƟ on runoff  events.  It 
was therefore inferred that non-point sources were the main cause of exceedances during high fl ow events, but 
exceedances at low fl ow were likely caused by point sources.  

Non-point sources include open feedlots, grazing livestock, manure applicaƟ on and wildlife.  Based on modeling 
of both of the impaired stream segments in the Upper Cedar, runoff  from open feedlots was determined to be 
by far the largest pollutant source, accounƟ ng for 81-82% of the total allocaƟ on; manure applicaƟ on on cropland 
was the second largest source (16%). A load allocaƟ on (LA) is determined for all of the non-point sources including 
unregulated animal feeding operaƟ ons; this is eff ecƟ vely the total pollutant output allowed from non-point sources 
that would keep total pollutant loads below the acceptable TMDL limit.  The fl ow variable LA loads for the two 
impaired stream segments in the Upper Cedar are show in Table 2-12-3 in expressed as E. coli colony forming unit 
(cfu) per day.

Point sources of bacteria include failing sepƟ c systems, direct defecaƟ on, and waste water treatment plants; 
permiƩ ed point sources are assigned a Waste Load AllocaƟ on (WLA).  Within the drainage areas for the impaired 
stream segments in the Upper Cedar, there were 16 point source dischargers with NaƟ onal Pollutant Discharge 
EliminaƟ on System (NPDES) permits (12 in MN and 4 in Iowa).  In addiƟ on, there were 8 addiƟ onal permiƩ ed 
faciliƟ es in the Upper Cedar that contribute to an impaired stream segment further downstream (although not 
within the Upper Cedar Watershed).  Table 2-12-4 is from the TMDL report (Appendix D) lisƟ ng the Waste Load 
AllocaƟ ons for those faciliƟ es with NPDES Permits at the Ɵ me of the TMDL publicaƟ on, only showing those faciliƟ es 
within the Upper Cedar Watershed.  Figure 2-12-2 shows the locaƟ on for the two impaired stream segments within 
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Table 2-12-3: Flow variable load allocaƟ on (LA) for stream 
segments impaired by the Indicator Bacteria E. Coli in the 
Upper Cedar.  Units are E. coli colony forming unit (cfu) per 
day.

Segment IA 02-CED-0110_3

LA 
Flow quarƟ le (low to high fl ows)*

<25 25–50 50–75 >75 

Daily medi-
an load (cfu/

day) 
3.88E+11 8.12E+11 1.40E+12 3.15E+12

Daily max-
imum load 
(cfu/day) 

1.09E+12 1.95E+12 3.45E+12 2.46E+13

Segment IA 02-CED-0110_2

LA 
Flow quarƟ le (low to high fl ows)*

<25 25-50 50-75 >75 

Daily medi-
an load (cfu/

day) 
4.49E+11 9.36E+11 1.63E+12 3.63E+12

Daily max-
imum load 
(cfu/day) 

1.27E+12 2.26E+12 4.04E+12 2.76E+13

*The quarƟ les are listed from the lowest to highest fl ows; e.g., 
0.00-0.25 represents the lowest 25 percent of fl ows over the 
Ɵ me period.

the Upper Cedar, and  those NPDES permits with WLAs assigned within Iowa.The TMDL recommended an 
implementaƟ on plan consisƟ ng of fi ve management pracƟ ces thought to be highly eff ecƟ ve at improving water 
quality condiƟ ons within the Cedar River Watershed:

• All Waterwater Treatment Plant (WWTP) effl  uent and rivers entering Iowa will have bacteria 
concentraƟ ons less than or equal to the Iowa WQS 

• UnpermiƩ ed feedlots will control/capture the fi rst one-half inch of rain

• Cropland bacteria loading will be reduced by 40 percent through proper Ɵ ming and applicaƟ on of   
 animal waste 

• CaƩ le in streams will be reduced by 40 percent

• Leaking sepƟ c systems will be eliminated
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Table 2-12-4: Waste Load AllocaƟ ons (WLAs) for NPDES permiƩ ed faciliƟ es within the Upper Cedar Watershed for Indicator Bacteria E. Coli.  
Units are E. coli colony forming unit (cfu) per day.

Cedar River Watershed: Total Maximum Daily Load

EPA ID Facility Name 

Geometric 
Mean WLA 
E. coli (cfu/

day) 

Daily 
Maximum 
WLA E. coli 
(cfu/day) 

TMDL Drainage Area 
for IA 02-CED-0110_3

TMDL Drainage Area 
for IA 02-CED-0110_2

TMDL Drainage Area 
further downstream, 
outside of the Upper 

Cedar

MN0021882* Blooming Prairie, City of n/a n/a x x x

MN0023612* Hayfi eld, City of n/a n/a x x x

MN0063461* Lansing Township n/a n/a x x x

MN0021601* Sargeant, City of n/a n/a x x x

MN0022934* Brownsdale, City of n/a n/a x x x

MN0025186* Waltham, City of n/a n/a x x x

MN0022683* AusƟ n, City of n/a n/a x x x

MN0048992* Hollandale, City of n/a n/a x x x

MNG580013* Elkton, City of n/a n/a x x x

MNG580072* Rose Creek, City of n/a n/a x x x

MN0040631* Oakland Sanitary District n/a n/a x x x

MN0022101* Lyle, City of n/a n/a x x x

IA0033723 St. Ansgar, City of (STP) 8.59E+8 1.60E+9 x x x

IA0032956 Osage, City of (STP) 3.58E+9 6.67E+9 x x x

IA0064271 Orchard, City of (STP) 6.20E+7 1.16E+8 x x x

IA0028894 Floyd, City of (STP) 3.34E+8 6.23E+8 x x

IA0003557 Cambrex Charles City, Inc x

IA0022039 Charles City, City of (STP) x

IA0024503 Nashua, City of (STP) x

IA0033693 Plainfi eld, City of (STP) 1.62E+8 3.02E+8 x

IA0035254 Stacyville, City of (STP) 7.54E+8 1.41E+9 x

IA0033197 Waverly, City of (STP) 1.11E+10 2.07E+10 x

IA0044156 Denver, City of (STP) 1.79E+9 3.34E+9 x

IA0026506 Janesville, City of (STP) 7.87E+8 1.47E+9 x

* As this TMDL is wriƩ en for the state of Iowa, WLAs are not assigned to Minnesota faciliƟ es. STP: Sewage Treatment Plant
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2-12.2 Cedar River TMDL: Nitrate
In 2006, the Iowa DNR prepared a TMDL study of the Cedar River Watershed to determine the maximum allowable 
nitrate loading for the river that can occur without exceeding the drinking water standard of 10 mg/l NO3-N.  The 
study found that wastewater and urban stormwater runoff  nitrogen loads (point sources) to the Cedar River were 
comparaƟ vely minor.  Row crop acƟ viƟ es were found to be the major source of nitrates in the river.  

The enƟ re Cedar River watershed was divided into seven major subwatersheds for modeling in order to prioriƟ ze 
areas of concern; one of the subwatersheds was the Upper Cedar.  The furthest downstream subwatershed (the 
Middle Cedar River) was excluded from the results since discharge and nitrate loads are infl uenced by the up-
stream subwatersheds.  The Upper Cedar River was the largest contributor of both fl ow and nitrate load to the 
Middle Cedar River.  

Within the Upper Cedar Watershed, nitrate point-sources included NPDES permiƩ ed sites, with 12 faciliƟ es in 
Iowa and 10 in Minnesota (Table 2-12-5, Figure 2-12-3).  It was esƟ mated that the average daily point source 
contribuƟ ons to the Cedar River was 13,815 lbs N/day with 4,351 lbs N/day (31.5%) originaƟ ng in the UCW.  

Non-point sources of nitrate include agricultural sources (manure, ferƟ lizer, and legume fi xaƟ on), residenƟ al 
sources (sepƟ c tanks, residenƟ al ferƟ lizers), atmospheric sources (wet and dry deposiƟ on), and natural sources 
(decomposing organic material and wildlife).  Table 2-12-6 lists the esƟ mated non-point source loads for the enƟ re 
Cedar River Watershed and the Upper Cedar subwatershed as modelled in the TMDL.  

In order to reduce the highest measured nitrate load from impaired streams (14.7 mg/L) to the nitrate loading 
capacity of 9.5 mg/L (5% less than the drinking water standard to account for a margin of safety) the targeted 
nitrate reducƟ on is 35%.  The esƟ mated total nitrate load was 28,561 tons/year; therefore, a 35% reducƟ on goal 
translates to a removal of 9,999 tons-N/year.   The waste load allocaƟ on for all of the point sources is 9%, and the 
load allocaƟ on for all non-point sources is 91%.  

The TMDL implementaƟ on plan calls for the following:

• Spring or split nitrogen applicaƟ on (in lieu of fall applicaƟ on) to beƩ er Ɵ me nitrogen availability with crop 
demand

• Use nitrogen applicaƟ on rates based on the Late-Spring Soil Nitrate Test (LSNT)

• AdopƟ on of no-Ɵ ll or strip-Ɵ ll systems combined with injecƟ on of nitrogen, crop nitrogen use effi  ciency, and 
decrease leaching of nitrogen-laden soil water through macro pores

• Ensuring that an appropriate nitrogen credit is subtracted from applicaƟ on rates for corn when rotaƟ ng from 
a legume crop such as soybeans or alfalfa

• AddiƟ on of perennial species to crop rotaƟ on to reduce both nitrate and water losses to subsurface drainage 
systems and groundwater
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Table 2-12-5: Waste Load AllocaƟ ons (WLAs) for NPDES permiƩ ed faciliƟ es within the Upper Cedar Watershed for Nitrate.  

Permit Number Facility Name Current AllocaƟ on (tons 
N/yr)

Controlled TMDL AllocaƟ on (tons/
yr)

ConƟ nuous TMDL AllocaƟ on (lbs/
day)

6658001 Orchard  Sewage Treatment Plant 0.4 0.4 --

0960001 Plainfi eld Sewage Treatment Plant 2.2 2.2 --

6677001 Stacyville Sewage Treatment Plant 2.3 2.3 --

3414001 Floyd  Sewage Treatment Plant 1.8 -- 9.7

0932001 [sic] Janesville Sewage Treatment Plant 4.1 -- 22.4

6673001 St. Ansgar  Sewage Treatment Plant 5.1 -- 27.8

1967001 Nashua  Sewage Treatment Plant 8.2 -- 45.1

0915001 Denver  Sewage Treatment Plant 8.0 -- 43.9

6663001 Osage  Sewage Treatment Plant 23.0 -- 125.9

3405001 Charles City Sewage Treatment Plant 35.6 -- 195

0990001 Waverly Sewage Treatment Plant 45.5 -- 249.1

3405100 Cambrex Charles City, Inc. 1.7 1.7 --

M
in

ne
so

ta
*

AusƟ n 635.7 na na

Elkton 0.7 na na

Hollandale 1.6 na na

Jim’s Motor Mart 0.0 na na

Lyle 2.8 na na

Oakland S.D. 0.0 na na

Blooming Prairie 9.5 na na

Adams 3.9 na na

Walham 1.0 na na

Osmundson Bros. 0.0 na na

* As the TMDL was wriƩ en for the state of Iowa, WLAs are not assigned to Minnesota faciliƟ es.
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Table 2-12-6: EsƟ mated non-point source nitrate loads within the enƟ re Cedar River Basin and the Upper Cedar 
Subwatershed

EnƟ re Cedar River Watershed 
(lbs N/day)

Upper Cedar Subwatershed 
(lbs N/day)

Percent contribu  on from the 
Upper Cedar

Atmospheric 353,571 90,236 25.5%

Wildlife 2,094 578 27.6%

SepƟ c Systems 2,323 626 26.9%

Legume FixaƟ on 476,029 121,652 25.6%

Manure

Hog 150,913 39,470 26.2%

Poultry 12,333 1,282 10.4%

Beef Ca  le 71,345 22,628 31.7%

Dairy Ca  le 14,544 8,027 55.2%

Sheep 991 211 21.3%

FerƟ lizer

Turf 88,558 15,648 17.7%

Row Crops 692,963 165,494 23.9%
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2-13 Pollutant Sources
2-13.1 Non-Point Sources
Non-point source polluƟ on comes from surface runoff , direct precipitaƟ on, atmospheric deposiƟ on, and drainage.  
As runoff  moves over the land surface, the water can collect and transport pollutants into waterbodies, wetlands, 
or groundwater.  The Iowa DNR published a non-point source management plan in July of 2012, which broadly 
highlights some of the major non-point source pollutants within the state and recommended some key acƟ onable 
tasks for reducing non-point source water polluƟ on.

hƩ p://www.iowadnr.gov/Environment/WaterQuality/WatershedImprovement/WatershedPlanning/
NonpointSourcePlan

Common surface runoff  pollutants include: nutrients, ferƟ lizers, and pesƟ cides from agricultural and residenƟ al 
areas; oil, heavy metals and salts form urban runoff  and roads; sediment from agricultural/forest lands and eroding 
stream banks; bacteria from livestock waste, manure applicaƟ on on agricultural lands, and failing sepƟ c systems.  

2-13.2 Point Sources
There are several permiƩ ed/regulated point source dischargers within the Upper Cedar Watershed including 
Wastewater Treatment FaciliƟ es.  Table 2-13-1 shows the individual NPDES permits within the Upper Cedar 
Watershed including 8 industrial sites, 12 municipal sewage treatment plants, 1 municipal water treatment plant, 
and 1 operaƟ on permit (Source: Iowa DNR, NPDES Permits as of July, 2014).  

The Upper Cedar Watershed also has animal feeding operaƟ ons (AFOs) including both open feedlots (where 
animals are kept in unroofed or parƟ ally roofed areas) and confi nements (where animals are kept in totally roofed 
areas).  AFO’s are defi ned as faciliƟ es that animals are feed and maintained in pens for at least 45 days per year, 
and the Iowa DNR currently regulates 152 AFOs that are classifi ed as ‘acƟ vely operaƟ ng’.  Open feedlots in the 
Upper Cedar Watershed are predominantly beef caƩ le, but also include some dairy caƩ le, swine, and sheep/lambs.  
Confi nement operaƟ ons house swine, dairy caƩ le, beef caƩ le, turkeys, and chickens.    

Open feedlots are required to manage their manure, process any wastewater, remove seƩ leable soils prior to 
discharge, and prevent direct discharge into any public waters.  If the operaƟ on has more than 1,000 animal units, 
a NPDES permit is required to discharge into waters of the state under certain condiƟ ons.  Confi nement operaƟ ons 
must also manage their manure and land applicaƟ on pracƟ ces.  Large confi nement operaƟ ons (more than 500 
animal unit capacity) must have a manure management plan and use a cerƟ fi ed manure applicator.  

AFOs that are meeƟ ng management requirements should not be a signifi cant contributor to runoff  polluƟ on.  
However, land applicaƟ on of manure can be a signifi cant non-point source.   Table 2-13-2 lists the number of 
acƟ vely operaƟ ng AFOs within the Upper Cedar Watershed sorted by County (Source: Iowa DNR, date unknown).  
AddiƟ onal informaƟ on about specifi c operaƟ ons can be obtained from the Iowa DNR.  Figure 2-13-1 shows the 
locaƟ on of NPDES permits and the AFOs within the Upper Cedar Watershed.
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Table 2-13-1: NaƟ onal Pollutant Discharge EliminaƟ on System (NPDES) permit holders within the Upper 
Cedar Watershed (July 2014)

Permit 
Number EPA ID Facility Name Facility City Permit Type Class Treatment Type

6600110 80896 Absolute Energy Saint Ansgar         Industrial Minor No Treatment

0000112 75230 Alliance Pipeline, L.P.-
(Blanket Permit-Iowa) Des Moines           Industrial Minor No Treatment

3405100 3557 Cambrex Charles City, 
Inc. Charles City         Industrial Signifi cant 

Minor AcƟ vated Sludge

6600903 75761 Iowa DOT Maintenance 
Garage-Osage Osage                Industrial Minor Other

0990105 71714 Wartburg College Waverly              Industrial Minor No Treatment

3400501 80225 Washington 
Elementary School Charles City         Industrial Minor No Treatment

0990106 80268 Waverly Municipal Fire 
Department Waverly              Industrial Minor No Treatment

3405103 72150 ZoeƟ s WHC 2 LLC Charles City         Industrial Minor No Treatment

6616001 81566 Carpenter Sewage 
Treatment Plant Carpenter Municipal Minor Waste StabilizaƟ on 

Lagoon

3405001 22039 Charles City Sewage 
Treatment Plant Charles City         Municipal Major Trickling Filter

0915001 44156 Denver  Sewage 
Treatment Plant Denver               Municipal Minor Aerated Lagoon

3414001 28894 Floyd  Sewage 
Treatment Plant Floyd                Municipal Minor Aerated Lagoon

0732001 26506 Janesville Sewage 
Treatment Plant Janesville           Municipal Minor Aerated Lagoon

1967001 24503 Nashua  Sewage 
Treatment Plant Nashua               Municipal Minor AcƟ vated Sludge

6658001 64271 Orchard  Sewage 
Treatment Plant Orchard Municipal Minor Waste StabilizaƟ on 

Lagoon

6663001 32956 Osage  Sewage 
Treatment Plant Osage                Municipal Minor AcƟ vated Sludge

0960001 33693 Plainfi eld Sewage 
Treatment Plant Plainfi eld           Municipal Minor Waste StabilizaƟ on 

Lagoon

6673001 33723 St. Ansgar  Sewage 
Treatment Plant Saint Ansgar         Municipal Minor Aerated Lagoon

6677001 35254 Stacyville Sewage 
Treatment Plant Stacyville           Municipal Minor Waste StabilizaƟ on 

Lagoon

0990001 33197 Waverly Sewage 
Treatment Plant Waverly              Municipal Major Trickling Filter

3405000 3182 Charles City Water 
Treatment Plant Charles City         Municipal-Wt Minor Primary Treatment

6600801 82538 Alan & Joann Wagner 
Farming & Trucking Orchard OperaƟ on 

Permit Minor Land ApplicaƟ on
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Table 2-13-2: AcƟ vely operaƟ ng Animal Feeding OperaƟ ons by county 
within the Upper Cedar.

County Open Feedlots Confi nements

Black Hawk 1 0

Bremer 3 13

Butler 1 1

Chickasaw 8 11

Floyd 3 21

Mitchell 20 69

Worth 0 1

Total 36 116

2-14 Water Quality Modeling
The U.S. Geological Survey and the IOWA DNR used the Soil and Water Assessment Tool (SWAT) to simulate 
streamfl ow and nitrate loads within the Cedar River Basin (published in 2013).  The Cedar basin is relaƟ vely 
densely gaged in comparison to other watersheds in Iowa, and the goal of the project was to assess the ability 
of SWAT to model both gaged and ungaged watersheds in the state.  The model was calibrated for 2000-2004 
and then validated for 2005-2010.  

A modifi ed version of this SWAT model was used by the Upper Cedar Watershed Management Improvement 
Authority to focus specifi cally on the Upper Cedar Watershed and water quality.  The model was subdivided to 
approximately align with the HUC-12 watershed boundaries, and calibrated (1990-2000) and validated (2000-
2010) using USGS gauges near Charles City and Janesville.  Land use was derived from the USDA-NRCS Cropland 
Data layer incorporaƟ ng the years 2009-2012 (30 m grid resoluƟ on), simplifying crop rotaƟ ons to the following: 
conƟ nuous corn, corn/soybean, and corn/corn/soybean.  Any other crop types/rotaƟ ons were assigned to 
one of these dominant rotaƟ ons.  Drain Ɵ les were applied across all cropped land within the watershed, and 
a uniform set of management pracƟ ces (e.g. Ɵ llage type and Ɵ ming, ferƟ lizer applicaƟ on quanƟ ty and Ɵ ming, 
planƟ ng/harvesƟ ng Ɵ ming, etc) was applied to all cropped areas based on crop type.   Actual pracƟ ces will 
vary across the watershed, but this level of data is not currently available.  If new surveys are conducted on 
diff erent management pracƟ ces, they can be incorporated into the model at a later date to improve accuracy.  A 
complete report describing the model construcƟ on, calibraƟ on and validaƟ on, and other consideraƟ ons can be 
found in Appendix B.
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A base output of this model was used to determine which subwatersheds had the highest N and P loading on a per 
acre basis in order to prioriƟ ze watersheds for future work.  Figure 2-14-1 and 2-14-2 display the annual N and P 
loadings from the HUC-12 watersheds. Note that nutrient loadings are highly dependent on the input parameters 
within the SWAT model.  As precise data is not available for the enƟ re watershed, the model was built under basic 
assumpƟ ons (e.g. all landowners applying ferƟ lizer on the same day every year), which results in over-/under-
predicƟ ng output values for any discrete sampling period.  However, the model is useful in comparing the relaƟ ve 
contribuƟ on of nutrient loading in comparison to other subwatersheds within the Upper Cedar.    

2-15 Water QuanƟ ty and Floodplain InformaƟ on
2-15.1 Flood Insurance Rate Maps
The Federal Emergency Management Agency (FEMA) idenƟ fi es fl ood hazards and assesses fl ood risks to help guide 
land use, planning, and hazard miƟ gaƟ on acƟ ons.  As a part of this eff ort, FEMA maintains and periodically updates 
Flood Insurance Rate Maps (FIRMs) to outline the fl ood risk areas.  Water quanƟ ty (hydraulic/hydrologic) modeling 
is uƟ lized to delineate the fl oodplain for Flood Insurance Studies (FISs).  Homeowners within the areas that are 
likely to be inundated by the fl ood event having a 1-percent chance of being equaled or exceeded in any given year 
(also known as the 100-year fl ood, or “base fl ood”) are designated as high-risk. Anyone may voluntarily obtain fl ood 
insurance.  However, owners of homes within mapped 100-year fl oodplains who have federally insured mortgages 
are required to carry fl ood insurance.  Annual premiums for insurance are determined according to informaƟ on 
included in applicable FIRMs.  

Flood Insurance Studies take into account staƟ sƟ cal data for river fl ow, hydrologic/hydraulic analysis, rainfall, and 
elevaƟ on data.  Flood insurance studies are not uniform – some are more detailed than others – and the study 
areas are divided into groups or Zones.  The descripƟ ons below are for the most commonly encountered Zones, 
derived from the FEMA defi niƟ ons.  AddiƟ onal informaƟ on on these and other Zones can be found on FEMA’s 
website. 

 • Zone AE: These areas are subject to inundaƟ on by the 1-percent-annual-chance fl ood event (i.e. 100-
year fl ood, also referred to as the “base fl ood”), determined by detailed hydrologic/hydraulic analysis. 
Base Flood ElevaƟ ons (BFEs) have been determined.  Zone AE is designated as a Special Flood Hazard Area 
(SFHA), and mandatory fl ood insurance purchase requirements for federally insured mortgages (in addiƟ on 
to tradiƟ onal homeowner insurance that most owners carry) and fl oodplain management standards apply.

Zone AE areas are generally subdivided into either ‘Floodway’ or ‘Flood Fringe’ areas.  The fl oodway is the 
channel of the river/stream and the adjoining areas, typically associated with moving water during a fl ood 
event.  The fl ood fringe is the remainder of the fl oodplain, typically associated with standing water rather 
than fl owing water.

• Zone A: These are areas that will be inundated by the 1-percent-annual-chance fl ood event (i.e. 100-year 
fl ood), determined using approximate methodologies. A detailed hydraulic analysis usually has not been 
performed.  Zone A is also designated as a SFHA; fl ood insurance requirements and fl oodplain management 
standards apply.
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 adopt rules governing  such zones.
 
Digital versions of eff ecƟ ve FIRMs are available for all seven of the counƟ es within the Iowa porƟ on of the Upper 
Cedar Watershed.  The more detailed studies (resulƟ ng in areas classifi ed as Zone AE) have been conducted close to 
the more densely populated areas (Charles City, Nashua, Plainfi eld, Waverly, Janesville and Denver).  Figure 2-15-1 
shows the SFHA within Zones A and AE.    

The most current fl ood informaƟ on and maps for areas within the Upper Cedar WMA are as follows:

• Black Hawk County: 19013C, eff ecƟ ve  July 18, 2011

• Bremer County: 19017C, eff ecƟ ve March 4, 2008

• Butler County: 19023C, eff ecƟ ve September 16, 2011

• Chickasaw County: 19037C, eff ecƟ ve September 28, 2012

• Floyd County: 19067C, eff ecƟ ve February 20, 2008
Charles City has pending new FIRMs to be issued in January 2015.  

• Mitchell County: 19131C, eff ecƟ ve February 6, 2013

 • Worth County: 19195C, eff ecƟ ve August 2, 2012

The Iowa Flood Center is currently undertaking a Statewide Floodplain Mapping Project in partnership with 
the Iowa DNR.  Their focus is on the 85 counƟ es that were declared part of the Federal Disaster Area aŌ er the 
substanƟ al 2008 fl oods.  All seven counƟ es within the Upper Cedar WMA will be studied as part of this eff ort, and 
new Digital Flood Insurance Rate Maps (DFIRMs) will be created for all watercourses draining areas one square mile 
and greater.  Many, if not all, studies will be approximate Zone A studies. Their eff orts started in the southwestern 
corner of the state, working towards the northeast. Therefore, the Upper Cedar counƟ es will likely to be completed 
towards the middle/end of the project Ɵ meline.  

2-15.2 Hydrologic Assessment
The Iowa Flood Center recently completed a hydrologic assessment of the Upper Cedar Watershed, outlining the 
trends and hydrologic condiƟ ons of the watershed using a HEC-HMS model.  Part of this report designated regions 
within the watershed with high runoff  potenƟ al.  The runoff  potenƟ al for subwatersheds was determined using 

• Zone B or Zone X (shaded): These regions are moderate fl ood hazards areas, between the limits of the 
base fl ood and the 0.2-percent-chance fl ood event (i.e. 500-year fl ood).  Federal rules for mandatory fl ood 
insurance purchase requirements and fl oodplain management standards do not apply, although local zoning 
standards and/or lenders may adopt rules governing such zones.

• Zone C or Zone X (unshaded): These are regions of minimal fl ood hazard, and outside of the 500-year   
fl ood zone.  Federal rules for mandatory fl ood insurance purchase requirements and fl oodplain    
management standards do not apply, although local zoning standards and/or lenders may     
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a SCS Curve Number (CN), which is based both on the current land use and the underlying soils.  During a rain 
event, a fracƟ on of the precipitaƟ on becomes runoff ; those areas with a higher potenƟ al runoff  off er the greatest 
opportuniƟ es for fl ood miƟ gaƟ on sites.  These can potenƟ ally retain more water from large rain events, and reduce 
the fl ood peaks downstream.  Results from this modeling were aggregated to the HUC-12 watershed scale, and can 
be used as one component in prioriƟ zing subwatersheds for fl ood miƟ gaƟ on projects.  It should be reinforced that 
runoff  potenƟ al is just one element in choosing miƟ gaƟ on sites.  Other factors, such as water quality issues and 
stakeholder enthusiasm, should also be incorporated into prioriƟ zing locaƟ ons for focused improvements.

Table 2-15-1 and Figure 2-15-2 present the average SCS Curve Numbers for each of the HUC-12 subwatersheds 
within the Upper Cedar.  Note that Curve Numbers do not incorporate a subwatershed’s relaƟ ve size.  For 

Table 2-15-1: Average SCS Curve Number and Runoff  PotenƟ al for the 25-year and 100-year 24-hour storm event by HUC-12 Subwatershed.  
Curve Numbers provided by the Iowa Flood Center.

Subwatershed (HUC-12) SCS Curve Number Runoff  PotenƟ al (%), 25-year, 24-hour 
storm (5.05 inches)

Runoff  PotenƟ al (%), 100-year, 24-hour 
storm (6.81 inches)

Baskins Run 75 49 58

Beaver Creek 75 49 58

Beaver Creek-LiƩ le Cedar River 76 52 60

Bloody Run-Cedar River 73 46 56

Burr Oak Creek 79 56 64

Cedar Bend County Park-Cedar River 72 44 54

City of Adams 76 51 60

City of AusƟ n-Cedar River 76 50 59

City of Stacyville-LiƩ le Cedar River 76 51 60

Colwell County Park-LiƩ le Cedar River 74 47 57

Deer Creek (NM) 74 48 57

Deer Creek (TF) 79 57 65

Dobbins Creek 76 52 61

Drainage Ditch 11 78 55 64

Drainage Ditch 3 77 54 62

Dry Run 75 48 58

Geneva Lake 75 49 58

Gizzard Creek 74 47 56
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Green Valley Ditch-Cedar River 76 51 60

Headwaters Cedar River 76 52 61

Headwaters Deer Creek 75 49 58

Headwaters Quarter SecƟ on Run 76 51 60

Headwaters Rock Creek 80 57 66

Horton Creek 75 50 59

Judicial Ditch No 24 74 48 58

Judicial Ditch No 77-Cedar River 76 52 61

LiƩ le Cedar River 70 41 51

LiƩ le Cedar River-Cedar River 76 51 60

Lower Rose Creek 77 52 61

Orchard Creek 76 50 59

OƩ er Creek 75 50 59

Quarter SecƟ on Run 73 46 55

Roberts Creek 77 52 61

Rock Creek 78 54 63

Skunk Creek-Cedar River 75 49 58

Spring Creek 78 55 63

Stewart Creek-Cedar River 75 50 59

Sugar Creek-Cedar River 77 54 62

Town of Otranto-Cedar River 77 53 62

Turtle Creek (NM) 74 48 57

Turtle Creek (TF) 79 56 65

Uphams Slough Creek-LiƩ le Cedar River 77 54 62

Upper Rose Creek 76 52 61

Village of Janesville-Cedar River 74 47 57

Village of Meyer-LiƩ le Cedar River 75 50 59

Village of Plainfi eld-Cedar River 74 47 57

Woodbury Creek 75 49 59
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example, a very large subwatershed with a low curve number can produce relaƟ vely more runoff  than a 
diff erent subwatershed with a higher curve number, simply because of the larger surface area.  The runoff  
potenƟ al for two diff erent rain events were also reviewed (25-year and 100-year 24-hour events) and included 
in Table 2-15-1. 

Individual juncƟ ons along the Upper Cedar were selected for modeling a 100-year, 24-hour precipitaƟ on 
event.  Peak fl ows and peak Ɵ ming (number of hours aŌ er the start of the storm before the crest) are listed 
in Table 2-15-2 and in Figure 2-15-3.  These values can be used when defi ning and evaluaƟ ng goals perƟ nent 
to fl ooding.  For example, aiming to decrease fl ooding by 20 percent during the criƟ cal 100-year, 24-hour 
precipitaƟ on event.

The hydrologic assessment also reviewed various BMP implementaƟ on scenarios including converƟ ng row 
crops to tall-grass prairie, planƟ ng cover crops, improving soil quality, and construcƟ ng fl ood storage ponds.   

Hydrographs and peak discharge reducƟ ons are reported for each scenario, providing an understanding of how 
much fl ood miƟ gaƟ on can be anƟ cipated by large scale changes across the watershed.

2-15.3  Floodplain Management Ordinances
Several counƟ es and communiƟ es within the UCWMIA have exisƟ ng fl oodplain management ordinances 
to reduce the potenƟ al for fl ood damage.  The measures can take various forms including requirements for 
zoning and building standards for new and exisƟ ng development.  Currently Floyd and Chickasaw counƟ es have 
fl oodplain management ordinances, as well as the City of Janesville, the City of Nashua, the City of Northwood, 
the City of Plainfi eld, and the City of Waverly.

Table 2-15-2: Peak fl ows (cfs) and peak Ɵ ming (hours aŌ er the event start) for a 100-year, 24- hour rain event 
for juncƟ ons along the Upper Cedar.  Based on HEC-HMS modeling conducƟ ng by the Iowa Flood Center.

JuncƟ on Along the Cedar River Peak Flow (cfs) Peak Timing (hours)

AusƟ n 23,939 32

J2568 33,961 37

J2505 43,099 41

Osage 45,089 47

J2392 49,575 50

J2354 50,512 56

J2334 51,520 60

Charles City 51,534 60

J2221 63,411 67

J2274 64,314 74

Waverly 64,403 78

J2246 65,177 82

Janesville 65,219 85
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Watershed management master planning provides an opportunity for communiƟ es and stakeholders to assess the 
current state of their watershed and to look beyond the present-day to evaluate the needs for future generaƟ ons.  
This process can guide the creaƟ on of programs to address issues/problems, impact the direcƟ on of future 
development in urban areas, and support educaƟ on and outreach to change how individual residents see their own 
role within the watershed. 

This chapter fi rst addresses the designated and desired uses of waterbodies within the watershed to highlight 
the features that shareholders aim to preserve, protect, and improve.  Secondly, it addresses the problems 
and impairments within the watershed that need to be corrected to achieve the designated and desired uses.  
InformaƟ on has been compiled to idenƟ fy and understand the sources and causes for these impairments, and 
to rank them in terms of the most pressing-concerns for watershed stakeholders so that resources can be spent 
cost-eff ecƟ vely to target those considered to be the greater threat.  As more informaƟ on is collected about the 
watershed, and as improvements are made, this priority ranking will need to be adjusted to refl ect current needs 
and concerns.

A series of Goals and ObjecƟ ves outlines how the UCWMIA will move forward to achieve those uses in a systemaƟ c 
way, knowing that a wide range of eff orts will be required to achieve them.   Finally, an AcƟ on Plan provides a 
pathway for the UCWMIA to start working collecƟ vely to meet their goals.

3-1 Designated and Desired Uses
The primary criterion for water quality is whether a waterbody meets the necessary standards to support its 
designated uses.   The Iowa DNR determines a stream segment’s designaƟ on according to broad categogies 
including: recreaƟ on, fi shing, drinking water, and providing a healthy habitat for aquaƟ c organisms.  The 
overarching goal for the state is for all waterbodies to meet the necessary water quality standards.  This goal is likely 
not achievable in the short term, but can serve as a target for watershed planning eff orts.  

The Iowa DNR classifi es stream segments into the following designaƟ ons.  Those in bold-text are designaƟ ons that 
exist within the Upper Cedar Watershed and Table 2-7-1 (Chapter 2) lists the designaƟ ons for individual stream 
reaches.  Figure 2-7-1 (Chapter 2) is a map of all the designated uses within the Upper Cedar.

CHAPTER 3: WATERSHED ACTION PLAN

RecreaƟ onal Use

• A1: Primary contact recreaƟ onal use
• A2: Secondary contact recreaƟ onal use
• A3: Children’s recreaƟ onal use

Warm waterbodies that protect aquaƟ c life

• B(WW-1): Typically large interior/border rivers
• B(WW-2): Typically smaller, perennially fl owing streams
• B(WW-3): IntermiƩ ent streams with non-fl owing perennial pools
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Cold Water bodies that protect aquaƟ c life

• B(CW-1): Waters that can maintain a variety of cold water species, including in trout populaƟ ons
• B(CW-2): Waters that include small, channeled streams, headwater and spring runs that support some cold 
water species, but do not consistently support trout populaƟ ons

Other 

•B(LW): Lakes and wetlands including both arƟ fi cial and natural impoundments.
•HH: Waters where fi sh are rouƟ nely harvested for human consumpƟ on and/or used as a drinking water 
supply (Human Health).   
•C: Waters which are used as a raw water source of potable water supply.

Human acƟ ons can impact stream water quality; currently there are eleven (11) stream segments classifi ed as 
impaired and not meeƟ ng the water quality standards in the Upper Cedar Watershed.  Note that some stream 
segments have mulƟ ple impairments.  Two (2) segments are impaired for Fish ConsumpƟ on due to mercury, 
eight (8) are impaired for Primary Contact for Indicator Bacteria E. Coli, one (1) is impaired for Secondary Contact 
for Indicator Bacteria E. Coli, and four (4) are impaired for AquaƟ c Life due to various reasons (biological, fl ow 
alternaƟ on, habitat modifi caƟ on, excess nutrients, siltaƟ on, organic enrichment, low dissolved oxygen and/or 
ammonia).

Stakeholders within the Upper Cedar Watershed have added addiƟ onal desired uses, outside of the state-issued 
designaƟ ons, that refl ect the ideals and goals of the watershed as a whole. These uses might not be based on water 
quality criteria; instead they can address the ways in which people use the watershed and how it can be preserved 
for future generaƟ ons.   For example:

•Flood Control: Improve and augment stormwater best management pracƟ ces and policies, improve 
exisƟ ng infrastructure (bridges, culverts, storm drains), and increase/restore fl oodplain connecƟ vity.

•Preserve Natural Hydrologic Features: Protect and preserve hydrologic features that improve water 
quality and reduce fl ooding including wetlands, fl oodplains, riparian buff er zones, and stream channels that 
reduce soil erosion and aƩ enuate fl ow.

•Sustainable Economic Development: Promote development that incorporates both environmental 
and economic consideraƟ ons in order to meet present needs without compromising the needs of future 
generaƟ ons.

•Open Space PreservaƟ on: Protect open space, recreaƟ onal areas, parks, trails and agricultural lands 
from development to maintain their natural funcƟ on, preserve the rural character of the watershed, and 
enhance recreaƟ onal opportuniƟ es.
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3-2 Assessment of Impairments and Issues
The UCWMIA was established in 2012 to bring together local shareholders to discuss and develop opƟ ons for 
reducing fl ood-risks as well as for improving water quality.  The fl oods of 2008 prompted community leaders across 
Iowa to focus on watershed-based soluƟ ons to water problems, as these issues cross municipal and county lines 
necessitaƟ ng large-scale collaboraƟ on.   The Iowa Legislature authorized the creaƟ on of Watershed Management 
AuthoriƟ es in 2010, and the UCWMIA was one of the iniƟ al enƟ Ɵ es formed within the state.  Although fl ooding was 
the iniƟ al spark for the formaƟ on of the UCWMIA, water quality issues are also best addressed using a watershed-
based approach.  

The UCWMIA board idenƟ fi ed several key challenges throughout the watershed, which are idenƟ fi ed below.  In 
addiƟ on, the Environmental Law InsƟ tute and the University of North Carolina coordinated with the Cedar River 
Watershed Working Group to distribute a web-based survey regarding watershed issues. The survey respondents 
indicated that balancing agricultural producƟ vity with natural resource protecƟ on was the most signifi cant 
challenge within the larger Cedar River Watershed.  Other top challenges included loss of natural habitats like 
wetlands and fl oodplains, declining water quality, and fl ooding.  A copy of this report was not available on a website 
at the Ɵ me of wriƟ ng, but a copy of the report was provided to the UCWIA board.

3-2.1 Flood Control Problems
Floods are a naturally occurring phenomenon, but when they occur where people live and work, it can have tragic 
results including damage to criƟ cal infrastructure (structures, uƟ liƟ es, and transportaƟ on networks), valuable 
farmland being removed from producƟ on, and signifi cant economic losses for local businesses. The Upper Cedar 
has a history of regular fl ooding problems, most recently seen in the fl oods of 2008.  Flood management includes 
policies and pracƟ ces that addresses fl ood prevenƟ on and miƟ gaƟ on, and can also include public educaƟ on and 
outreach about fl ooding issues.

Flooding is driven by the interacƟ on of precipitaƟ on (e.g. rainfall, snow) and the drainage basin or watershed 
response.  Short, intense precipitaƟ on events or long periods of precipitaƟ on can strain the watershed resulƟ ng 
in increased surface-runoff  and potenƟ al fl ooding.  Urban areas typically have more impervious (impermeable) 
surfaces, and short rainfall events can result in comparaƟ vely high surface water runoff .  Flooding across a wide 
geographic scale is oŌ en a result of prolonged rainfall within the watershed and can someƟ mes be coupled with 
a rapid snowmelt in the spring.  Table 2-3-3 (Chapter 2) lists the fi ve (5) largest fl oods on record within the Upper 
Cedar, all of which are aƩ ributable to long-periods of precipitaƟ on.

Flooding problems/needs within the watershed include:

• A comprehensive plan is needed to reduce or eff ecƟ vely control runoff  that causes signifi cant fl ood damage.  
A watershed-wide coordinated eff ort is required to systemically implement changes in a cost eff ecƟ ve manner.

• QuanƟ taƟ ve data is needed on the amount and frequency of fl ooding across the watershed, and 
stakeholders need to beƩ er understand where water is stored/drained within the watershed.  This includes 
idenƟ fying areas within the watershed with the potenƟ al for water storage, such as riparian wetlands.

• CommuniƟ es with stormwater infrastructure (pipes, culverts, drainage-ways, etc) require systemaƟ c review 
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to determine if the exisƟ ng system is adequate or if it requires improvements.  

• Homes and businesses within the fl oodplain are at high risk for damage during fl ood events and need fl ood 
proofi ng or removal.  Agricultural lands that are chronically prone to fl ooding, resulƟ ng in signifi cant loss to 
producƟ vity, might consider a land use change, including permanent-reƟ rement programs.  

• New development and redevelopment projects require guidance for fl ood prevenƟ on, including clear 
direcƟ on and policy from local governments.  

• Local leaders need to build inter-agency, inter-community relaƟ onships with regard to the management of 
water resources.

• CommuniƟ es need to coordinate educaƟ onal outreach opportuniƟ es, such as fi eld days, to help raise 
awareness about pracƟ ces that allow for runoff  infi ltraƟ on in both urban and rural areas.

3-2.2  Water Quality
Water quality in Iowa has become a top environmental priority, and any improvements will require coordinaƟ on 
between local land owners, communiƟ es, businesses, and government agencies.  In agricultural areas like the 
Upper Cedar, specifi c aƩ enƟ on is given to nutrient runoff  (nitrogen and phosphorus) from agricultural fi elds.  
PermiƩ ed point sources (e.g. wastewater treatment plants) are typically limited with a maximum loading amount, 
and regulaƟ ons will likely become more stringent in the future.

3-2.2.1  Excess Nitrogen
Nitrogen (N), like other nutrients, is a simply chemical element that are necessary organisms to survive.  It is 
needed to maintain a healthy aquaƟ c ecosystem.  However, high concentraƟ ons of nitrogen can lead to water 
quality concerns and impaired waters.  Excess nitrogen can promote algal growth that reduces water clarity, creates 
dissolved oxygen defi ciencies which can result in fi sh kills, and can contaminate groundwater supplies.

Nitrogen exists in several forms including nitrate, nitrite, and ammonia. Nitrogen is  needed for plant growth and is 
commonly used on agriculture lands as a ferƟ lizer (manure and chemical ferƟ lizers) to improve crop yields.  Excess 
water soluble nitrogen on fi elds can be introduced to streams, and drain into larger rivers and can ulƟ mately end up 
in the Gulf of Mexico, which is currently experiencing hypoxic condiƟ ons (low dissolved oxygen). 

Wastewater treatment faciliƟ es that do not remove nitrogen can also contribute to excess concentraƟ ons in surface 
waters.  SepƟ c systems, atmospheric deposiƟ on, wildlife, and legume fi xaƟ on are addiƟ onal nitrogen inputs.  
However, only 5% of the total nitrogen inputs ever reach the stream; most of the inputs are removed by harvesƟ ng 
crops, grazing, volaƟ lizing into the atmosphere, or becoming immobilized in the soil. (Nitrogen and Phosphorus 
Budgets for Iowa and Iowa Watersheds, Iowa Geological Survey, 2004)

The Upper Cedar Watershed was included in the 2006 nitrate TMDL study of the enƟ re Cedar River basin (see 
SecƟ on 2-12.2).  For the Upper Cedar, non-point source inputs were esƟ mated to be: 19.4% from atmospheric 
deposiƟ on, 0.1% from wildlife, 0.1% from sepƟ c systems, 26.1% from legume fi xaƟ on, 15.4% from manure and 
38.9% from chemical ferƟ lizers.  The TMDL nitrate reducƟ on target is 35%.
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In 2004, the Iowa Geological Survey issued a report enƟ tled “Nitrogen and Phosphorus Budgets for Iowa and Iowa 
Watersheds” which esƟ mates the nitrogen inputs and outputs for various watersheds. The average total-N load to 
the stream at the Upper Cedar Watershed outlet (near Janesville, IA) was esƟ mated to be 17.6 lbs-N/acre.  Point 
sources were esƟ mated to account for 7.4% of the total-N load in the stream, while non-point sources accounted 
for the remaining load.  The average concentraƟ on at the watershed outlet was 8.2 mg-N/L. 

The state of Iowa is currently aiming to reduce the total riverine nitrogen load by 45% which exceeds the goal of the 
nitrate TMDL for the Cedar River.  This eff ort was originally driven by the EPA’s 2008 Gulf Hypoxia AcƟ on Plan that 
mandates that all states along the Mississippi River develop strategies to reduce nitrogen inputs.  Iowa developed 
a Nutrient ReducƟ on Strategy in 2013, a science and technology-based approach that outlines diff erent voluntary 
eff orts that can be implemented to reduce nitrogen outputs from various sources, focusing on those pracƟ ces 
that are most cost eff ecƟ ve.  Major permiƩ ed wastewater treatment and industrial faciliƟ es (point sources) that 
currently discharge nitrogen will have a targeted reducƟ on of at least two-thirds (2/3) of total nitrogen outputs.  
However, this reducƟ on would only account for 4% of the state-wide goal of 45%.  Wastewater treatment faciliƟ es 
in Charles City and Waverly will be subject to more stringent NPDES permit requirements under the Nutrient 
ReducƟ on Strategy.

Nitrate problems/needs within the watershed include:

• High nitrate levels can sƟ mulate algae growth and contributes to hypoxia (low dissolved oxygen) downstream 
of the watershed.

• Excess nitrogen in drinking water supplies can be harmful to infants and young livestock (restricts oxygen 
transport in the blood stream).  This is of parƟ cular concern in areas with acƟ ve agricultural drainage wells, 
(ADW)  where nitrates have fast access to groundwater supplies.  Only one ADW is classifi ed by the IDNR’s 
ADW dataset as ‘fully funcƟ onal’ within the Upper Cedar Watershed (Floyd County).

• The state of Iowa is aiming to reduce nitrogen loading to the Mississippi River by 45%.

3-2.2.2 Excess Phosphorus
Phosphorus (P), like nitrogen and potassium, occurs naturally and is necessary for biological organisms.  Phosphorus 
is typically the limiƟ ng nutrient for algae growth in freshwater systems, and excess phosphorus can lead to 
eutrophicaƟ on: a process of excessive plant growth, oŌ en algae growth.  EutrophicaƟ on can lead to hypoxia 
(low dissolved oxygen) as the decay of large quanƟ Ɵ es of material uses much of the available oxygen, negaƟ vely 
impacƟ ng fi sh and other aquaƟ c organisms.  The excess plant growth on the surface also limits the amount of light 
entering the lower water columns, signifi cantly altering the habitat for other organisms. RecreaƟ onal opportuniƟ es 
in lakes can also be impacted due to reduced water clarity, poor swimming condiƟ ons, and interference with 
boaƟ ng.  

Phosphorus binds to sediment, and therefore the majority of inputs to aquaƟ c systems are bound to soils. 
Sediment delivery, with the bound phosphorus, is typically the greatest from eroding bare soils.  However, dissolved 
phosphorus can also be a signifi cant source to streams.  Fields that apply liquid manure or chemical ferƟ lizers 
containing phosphorus likely contribute more dissolved phosphorus than other fi elds. 
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Non-point sources, such as agricultural runoff , account for the majority of phosphorus inputs in Iowa.  An esƟ mated 
80% of the total phosphorus entering streams in Iowa comes from non-point sources.  However, only 4% of the 
total phosphorus inputs ever reach the stream; most of the inputs are removed by harvesƟ ng crops or grazing. 
(Nitrogen and Phosphorus Budgets for Iowa and Iowa Watersheds, Iowa Geological Survey, 2004)

The 2013 Nutrient ReducƟ on Strategy outlines voluntary strategies for reducing the total riverine phosphorus load 
by 45%. It is hypothesized that phosphorus is the limiƟ ng nutrient in the Gulf of Mexico, where hypoxia is a known 
issue, and therefore states along the Mississippi River are addressing how to reduce P-levels before reaching the 
Gulf.  The report focused on pracƟ ces that reduce loads from agricultural land since less research/informaƟ on was 
available on agricultural P reducƟ on techniques.  Major permiƩ ed wastewater treatment and industrial faciliƟ es 
(point sources) will be asked to account for 16% of the state-wide reducƟ on goal of 45%. The targeted goal for non-
point sources is the remaining 29%. 

The 2004 Iowa Geological Survey issued a report enƟ tled “Nitrogen and Phosphorus Budgets for Iowa and Iowa 
Watersheds” which esƟ mates the phosphorus inputs and outputs for various watersheds. The average total-P load 
to the stream at the Upper Cedar Watershed outlet (near Janesville, IA) was esƟ mated to be 0.61 lbs-P/acre.  Point 
sources were esƟ mated to account for 15.2% of the total-P load in the stream, while non-point sources accounted 
for the remaining load.  The average concentraƟ on at the watershed outlet was 0.29 mg-P/L. 

Phosphorus problems/needs within the watershed include:

• High phosphorus levels can sƟ mulate algae growth and contributes to hypoxia (low dissolved oxygen) 
downstream of the watershed.

• The state of Iowa is aiming to reduce phosphorus loading to the Mississippi River by 45%.

3-2.2.3 Pathogens
Excess pathogens in surface waters can be a human health concern and reduces recreaƟ onal opportuniƟ es within 
the watershed including swimming and boaƟ ng.  The bacteria E. coli is commonly used as an indicator for the 
possible presence of pathogenic (disease-causing) bacteria in a water system from fecal contaminaƟ on.  Sources 
for fecal contaminaƟ on include wastewater treatment plants, failing sepƟ c systems, wild animals, domesƟ cated 
animals (including feedlots), and illicit discharge to stormwater systems.  Elevated levels of fecal bacteria pose a risk 
to human health, and can also cloud the water and create unpleasant odors.

In 2010, the Iowa DNR prepared a TMDL study for the enƟ re Cedar River basin, focusing on the Indicator Bacteria 
E. Coli (see SecƟ on 2-12.1).  Two stream segments along the Cedar River (and within the Upper Cedar Watershed) 
were classifi ed as impaired: (a) the reach from Charles City Dam Number 2 to the confl uence with Rock Creek and 
(b) the reach from Rock Creek near the City of Orchard to the Minnesota state line. Nine (9) other stream segments 
are currently listed as either parƟ ally supporƟ ng or not supporƟ ng their designated uses (Primary or Secondary 
Contact due to Indicator Bacteria), but are not specifi cally idenƟ fi ed within the TMDL. The study inferred that non-
point sources were the main cause of exceedances during high fl ow events, but exceedances at low fl ow were likely 
caused by point sources.
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Non-point sources include open feedlots, grazing livestock, manure applicaƟ on and wildlife; the TMDL study 
determined that runoff  from open feedlots was the largest non-point source (approximately 81-82%) and manure 
applicaƟ on to farmland was the second largest source (approximately 16%).  

Point sources include failing sepƟ c systems,  illicit discharge to stormwater systems, and wastewater treatment 
plants.  The TMDL specifi cally addressed the permiƩ ed wastewater treatment plants (12 within the Upper Cedar 
Watershed), and provided a target Waste Load AllocaƟ on (WLA) for each.  See SecƟ on 2-12.1 for more detailed 
informaƟ on on the WLAs for these faciliƟ es.  InformaƟ on regarding the scale/extent of illicit discharge within the 
watershed is currently not available.

 Pathogen problems/needs within the watershed include:

• Excess pathogens from fecal contaminaƟ on can create a human health risk and reduce recreaƟ onal 
opportuniƟ es.

• The scale and extent of failing sepƟ c systems and illicit discharge within the watershed is currently unknown.

3-2.2.4 Sediment
Erosion is a natural process where water, wind, ice, and human/animal acƟ viƟ es loosen, remove and transport 
soil and rock material.  The rate of erosion is highly dependent on the soil characterisƟ cs, the local climate, rainfall 
intensity and duraƟ on, the extent of vegetaƟ on or other surface cover, and the land topography.  Disturbing 
the soil surface can increase the rate of erosion, resulƟ ng in increased transport and deposiƟ on of sediment, 
reduced stream capacity, and increased stream scour and fl ooding.  Suspended sediment in surface waters can 
also contribute to water quality problems, including blocking sunlight, modifying the aquaƟ c habitat and carrying 
addiƟ onal sediment-bound pollutants into the water ecosystem.  Soil erosion is of specifi c concern in producƟ ve 
agricultural areas, where the loss of topsoil can have a considerable impact on yields, parƟ cularly if the subsoil has 
unfavorable condiƟ ons for crop producƟ on. 

An eff ecƟ ve control for erosion is to maintain a permanent surface cover on the land, commonly vegetaƟ on.   
VegetaƟ on can protect the underlying  soils from the force of the falling raindrops, disperse and decrease the speed 
of surface water fl ow, act as a physical barrier for soil movement, increase infi ltraƟ on rates by improving the soils’ 
structure and porosity, and decrease soil moisture control (thereby increasing the soil moisture storage capacity) 
through transpiraƟ on.  Non-vegetaƟ ve cover (armoring) can also reduce erosion by shielding soils from the erosive 
forces of wind and water.

A segment of Burr Oak Creek in Mitchell County is listed as impaired for aquaƟ c life, parƟ ally due to siltaƟ on from 
bank modifi caƟ on/destabilizaƟ on.  Other porƟ ons of the watershed likely have regions with signifi cant streambank 
erosion, and erosion rates are of high concern for agricultural lands where ferƟ le topsoil is key to maintaining crop 
yields.

Sediment problems/needs within the watershed include:

 • Increased erosion can reduce stream capacity and increase fl ooding downstream.
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 • Erosion can remove topsoil and impact yields for agricultural areas.

 • Suspended sediment can aff ect water quality by modifying a stream’s ecology and carry sediment-bound   
 pollutants into the water system.

 • Research is needed to determine the locaƟ ons within the watershed with high erosion rates.

3-2.2.5 Mercury
Mercury is a naturally occurring element, but can be a toxic pollutant.   Natural sources of mercury include 
geological deposits and atmospheric emission from volcanoes.  Human acƟ viƟ es, including coal combusƟ on, 
chlorine alkali processing (industrial processing), waste incineraƟ on, and mining, have increased the release of 
mercury into the atmosphere where it can be widely circulated around the globe and re-deposited to the surface 
(either land or water).   The toxic eff ects of mercury depend on the form of mercury and it’s cycling through the 
environment.  Methylmercury is the most toxic form, which can be bioaccumulated in the food chain and poses a 
risk for humans through the consumpƟ on of fi sh and seafood. 

Within the Upper Cedar Watershed, two (2) stream segments of the Cedar River are listed as  impaired by mercury 
for fi sh consumpƟ on, stretching from Charles City north to the Minnesota border.  A TMDL for mercury has not 
been issued to date.

Mercury problems/needs within the watershed include:

 • Atmospheric deposiƟ on is likely the dominant source for mercury deposiƟ on in the watershed, and the   
 original source of the mercury could originate outside of the state of Iowa.

 • Mercury can accumulate in fi sh, posing a potenƟ al risk for human consumpƟ on.

3-2.3 Altered Hydrology
Hydrology is the study of the distribuƟ on and movement of water.  The Upper Cedar has a long history of 
agricultural use, and modifi caƟ ons to the hydrologic system in Iowa have resulted in one of most producƟ ve 
agricultural areas in the United States.  Stream channels have been straightened and extensive drain Ɵ le networks 
and ditches developed to move water more effi  ciently away from fi elds.  Some wetlands have been drained 
and converted to cropland, and upland prairies and riparian forests were also converted for agricultural use.   
Unfortunately, some of these alteraƟ ons have the unintended consequence of increasing the rate of pollutant 
runoff , fl ow rates, runoff  volumes, and the potenƟ al for fl ooding in downstream areas. 

Drain Ɵ les and ditch networks help to move water eff ecƟ vely from cropland into stream channels.  However, this 
also provides nutrients a quick pathway to water networks, bypassing riparian vegetaƟ on that historically would 
have intercepted both water and nutrients before entering the stream.  Tiles can signifi cantly increase nitrate 
loading (NO3-, a water soluble form of nitrogen) from nitrogen ferƟ lizers.  Channelized streams generally increase 
water velocity in comparison to natural, meandering streams; this can result in higher erosion rates and bank 
destabilizaƟ on.

Altered hydrology can also impact the extent and frequency of fl ooding.  The watershed has lost some of its natural 
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storage due to the loss of wetlands, removal of riparian vegetaƟ on, increased ditch networks, and extensive Ɵ ling. 
Wetlands and riparian vegetaƟ on can help aƩ enuate the fl ow of water and reduce fl ow rates.  In addiƟ on, much 
of cropland only has extensive vegetaƟ ve cover during the summer months; perennial vegetaƟ ve cover can more 
eff ecƟ vely take up soil moisture and protect soils form the impact of rainfall year-round, which has the potenƟ al 
to reduce fl ow rates and sediment loss to the streams.  Drain Ɵ les expedite the movement of water from the 
land surface into streams, and channelized stream networks also water to move more quickly downstream.  The 
cumulaƟ ve eff ect of all of these modifi caƟ ons can signifi cantly impact the magnitude of fl ood events downstream. 

Urban areas typically have more impervious (hard) surfaces than naturally vegetated areas, and impervious surfaces 
have higher runoff  rates than pervious land where water infi ltrates (at least parƟ ally) into the soil.  Runoff  from 
urban areas is also typically directed to a constructed stormwater system, effi  ciently conveying water away from the 
developed areas into rivers and streams.  The combined higher runoff  rates and delivery mechanism from urban 
and well drained agricultural areas can result in a “fl ashy” system, where fl ow rates in the river/stream increases 
signifi cantly aŌ er a rainfall event.  The increased fl ows can cause fl ooding, rapidly erode streambanks, and increase 
sedimentaƟ on.

Altered hydrology problems/needs within the watershed include: 

 • Increased fl ow rates and fl ooding in downstream areas.

 • Increase pollutant loading (nutrients and sediment) to rivers and streams.

3-2.4 Overarching Challenges
Several broad challenges exist within the Upper Cedar and need to be addressed in order to miƟ gate the causes of 
the impairments listed above.  These challenges include 1) a need for increased general public awareness about 
watershed-related issues, 2) a need for broad base of unifi ed support by communiƟ es and administraƟ on to 
embrace projects and programs related to water-issues and 3) a need for a set monitoring regime that can gage the 
current extent of exisƟ ng impairments and track improvement progress.  

The general public needs to be beƩ er aware of water-related problems within the Upper Cedar, and what role 
they can play as individuals to make progress towards improvements.  Some individuals do not understand the 
concept of a ‘watershed’ and that smaller acƟ ons can have a signifi cant, cumulaƟ ve impact both locally and further 
downstream.   The signifi cance of non-point sources can be a stumbling block as well, as many individuals might 
assume that point sources (e.g. wastewater treatment plants) are the largest contributor to water quality problems.  
Such misconcepƟ ons can lead to individuals feeling complacent and lacking a sense of personal responsibility to 
make changes to their individual pracƟ ces.  This complacency can extrapolate to local governments which may then 
fail to insƟ gate water-improvement programs if their consƟ tuents are not engaged or passionate about watershed 
issues.

Local governments need to make watershed planning a priority in order to improve water quality and reduce 
fl ooding.  Many projects require substanƟ al advanced planning, delegaƟ on of funds, and local parƟ cipaƟ on.  Some 
goals cannot be achieved in the short-term, and require a combinaƟ on of projects/programs that can span decades.  
Local offi  cials need to promote the importance of considering these plans, research the availability of funding 
opƟ ons (ranging from grants to loans to fees), and consider new partnerships that leverage the best available skills 
and funds.
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Currently, there is a lack of consistent water quality monitoring within the Upper Cedar.  A coordinated monitoring 
regime is needed to beƩ er model the watershed and to evaluate the potenƟ al for diff erent Best Management 
PracƟ ces (BMPs) that will improve water quality. It also poses a challenge for tracking long-term trends.  In order 
to reach the target goals, a long-term dataset is required to see improvements, and help eliminate any background 
noise within the collected data (e.g. seasonal fl uctuaƟ ons, diff erence between base-fl ow and large scale events, 
etc).  Long-term monitoring can be costly and adequate forethought is required to maintain the necessary funds 
to conƟ nue these eff orts.  Such planning will require the coordinated eff ort of all member enƟ Ɵ es within the 
watershed.  Mitchell County coordinated with the IDNR to collect water quality samples over a 10-year period.  The 
fi nal sampling took place in 2014, but had to be disconƟ nued due to lack of funding.  RestarƟ ng this eff ort, and 
beginning similar sampling projects throughout the Upper Cedar Watershed is key to understanding long-term 
nutrient dynamics.

Overarching challenges within the watershed include:

 • A need for public awareness of watershed issues, and a beƩ er understanding of how individuals,    
 governments and organizaƟ ons can implement changes that will address the desired watershed goals.   
 Specifi cally, there is a need for a  representaƟ ve survey of stakeholders (parƟ cularly landowners) in    
 the watershed to a) gage public understanding and awareness and b) assess potenƟ al barriers/educaƟ onal   
 gaps regarding conservaƟ on pracƟ ces.

 • A need for government agencies too prioriƟ ze watershed issues (both water quality and fl ooding),    
 recognize the long-term nature of these projects, and research diff erent funding opƟ ons to implement   
 programs and projects.

 • A need for long-term water quality sampling within the watershed to use for modeling (to select the best   
 available BMPs), to gage the long-term trends within the watershed, and to recognize/highlight progress   
 towards improvements.

3-3 Goals and ObjecƟ ves for the Upper Cedar
The long-term goals and objecƟ ves for the Upper Cedar Watershed are designed to meet the designated and 
desired uses for the region.  It is generally understood that the long-term goals will not be achievable in the 
immediate future, and will require extensive collaboraƟ on and input from local stakeholders in order make steady, 
measurable progress.  No single government agency or community will be able to achieve these goals individually, 
and a wide variety of Best Management PracƟ ces (BMPs) will need to be implemented watershed-wide in order to 
reach the targeted goals.  

The Upper Cedar Watershed covers a very large geographic area, and the outlined goals and objecƟ ves are 
meant to serve as an “umbrella” plan, addressing the broad needs and desires for the watershed as a whole.  
Subwatersheds (such as those defi ned by HUC-12 boundaries) should be targeted for more focused study and 
planning.  This will allow local residents to clearly vocalize their needs and desires, and will help determine specifi c 
locaƟ ons for implemenƟ ng BMPs that provide the greatest return on investment.  As smaller watershed plans are 
developed, they should be incorporated into this plan so as to highlight successful projects and document the 
measured progress towards the defi ned goals.
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Watershed dynamics are complex, and it is challenging to predict when specifi c goals will be met.  Some of the 
short-term objecƟ ves pertaining to AdministraƟ ve changes could be implemented within the next 5 years, while 
those targeƟ ng water quality improvements and reduced fl ooding will take considerable more planning, Ɵ me and 
funding to implement.  As individual BMPs are put into place, the UCWMIA will need to periodically review their 
contribuƟ on to reaching targeted goals, gauge their effi  ciency in comparison to cost, assess any problems encoun-
tered throughout the project, and document the degree of improvement.  Progress towards the larger goals will be 
tracked aŌ er each BMP is installed, and regular monitoring of stream reaches will confi rm to accuracy of individual 
improvements.  

The long-term goals are organized into broad classifi caƟ ons, which are then further subdivided into specifi c goals to 
target the greatest areas of need.  A series of objecƟ ves are listed for each goal; these are acƟ ons items that can be 
implemented in order to reach the target goals.  The long-term goals are listed in priority order, as determined from 
feedback of a survey of the UCWMIA board members.  As progress is made towards individual goals, the prioriƟ za-
Ɵ on will be updated accordingly to address any improvements that have been made and the changing needs of the 
watershed (Table 3-3-1).

3-4 Watershed Best Management PracƟ ces
A Best Management PracƟ ce (BMP) is a technique or tool that improves water quality and/or manages the 
quanƟ ty of stormwater runoff .  Once implemented, BMPs can help achieve the Upper Cedar Watershed’s goals and 
objecƟ ves.  There are a wide variety of tried and tested BMPs that are commonly used, each with unique siƟ ng 
requirements, effi  ciencies, and costs.   Therefore, the UCWMIA should carefully review all potenƟ al BMP opƟ ons 
before selecƟ ng a BMP based on the desired outcomes, availability of funds for the iniƟ al implementaƟ on and 
long-term maintenance, and stakeholder acceptance.  The Watershed AcƟ on Plan (SecƟ on 3-5.9) off ers a set list of 
recommended steps to implement BMPs appropriate for the Upper Cedar.  

Past experience is invaluable when selecƟ ng new BMPs.  Those pracƟ ces known to be widely-accepted, eff ecƟ ve, 
and low-cost should be considered fi rst and foremost, and it is strongly encouraged to review the history of older 
projects to uncover lessons-learned.  Governments, universiƟ es, and non-profi ts also conduct pilot studies that can 
off er beƩ er esƟ mates for effi  ciency rates and steps for implementaƟ on.  Table 3-3-2 is a compiled list of diff erent 
BMPs that could be used within the Upper Cedar, including ranges of effi  ciencies for fl ood reducƟ on and water 
quality improvement (Total Suspended Sediment, Total Nitrogen and Total Phosphorus), basic siƟ ng requirements, 
and appropriate seƫ  ngs (Urban or Rural).   This is not an exhausƟ ve list, and is meant to be a live document that 
is regularly updated to incorporate BMP effi  ciencies and siƟ ng requirements specifi c to the Upper Cedar.  Local 
knowledge, specifi cally through the Soil and Water ConservaƟ on Districts, should be uƟ lized to the full extent when 
making updates, and selecƟ ng BMP types.

InformaƟ on regarding the pollutant removal effi  ciency, costs, and designs of structural stormwater management 
alternaƟ ves is evolving and improving constantly. As a result, informaƟ on contained in Table 3-3-2 is dynamic and 
subject to change. While potenƟ al locaƟ ons are recommended for some management alternaƟ ves in the AcƟ on 
Plan, general guidelines can be consulted for their common sense placement.  This table is in no way an exhausƟ ve 
list of BMPs.  Finally, it is important to note that BMPs require maintenance, some more so than others.  Having 
a proper maintance plan in place specifi c to each BMP will ensure long term funcƟ onality and expected removal 
effi  ciencies.  
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Table 3-3-1 PrioriƟ zed Goals and ObjecƟ ves and the Designated and Desired Uses they Address
Broad Long-Term Goal Specifi c Long-Term Goal ObjecƟ ve Designated and Desired Uses 

Addressed

Encourage watershed 
stewardship at all levels

1)  Raise public awareness of water resources issues within the 
watershed

a) Develop and share educaƟ on programs on water and land pracƟ ces that 
impact: 

Flood Control; Hydrologic 
Features; Sustainable 

Economic Development; 
Open Space PreservaƟ on; 

Designated uses: A1, A2, A3, 
B(WW-1), B(WW-2)

2)  Build inter-agency, inter-community relaƟ onships with regard to 
management of water resources within the watershed i) Surface water quality

3)  Develop a set of model policy statements regarding water resourc-
es issues which may be adopted by local government ii)  Ground water quality and drinking water supplies

4)  Promote and enhance recreaƟ on within the watershed iii) Flooding

5)  Provide for transiƟ on of water management to local units of 
government

b)  Develop model ordinances/policy statements related to water quality and 
fl ooding that can be readily adopted by local agencies

c) Prepare a public relaƟ ons program that raises the public profi le of the WMA 
and its ongoing eff orts

d) Create a Upper Cedar WMA website to promote educaƟ onal opportuniƟ es 
and track progress towards WMA goals

e)  Promote intergovernmental coordinaƟ on in land use planning, natural 
resource protecƟ on, point and non-point source polluƟ on control and 
stormwater management

f) Develop and maintain a legislaƟ ve program that promotes watershed eff orts 
and concerns to state legislators

g) Develop a long term strategy for funding  Best Management PracƟ ces 
(BMPs) that address water quality and fl ooding issues and for long-term 
monitoring eff orts

h) Explore opportuniƟ es for water and trail designaƟ on for Upper Cedar 
Watershed rivers and streams

i) Develop a log term strategy for funding the Upper Cedar WMA facilitaƟ on 
and coordinaƟ on

Protect and improve 
surface water quality

1)  Preserve and protect topsoil, while reducing sedimentaƟ on runoff  
to surface waters a) Develop and maintain water quality programs in order to: 

Designated uses: A1, A2, A3, 
B(WW-1), B(WW-2); Hydro-
logic Features; Open Space 
PreservaƟ on

2)  Achieve all designated uses (water quality) for all water resources 
within the Watershed 

i)  Reduce pollutant loads to comply with TMDL requirements 
(currently for nitrogen and indicator bacteria E. Coli) 

3)  Reduce total riverine nitrogen and total riverine phosphate loads ii)  Reduce total riverine nitrogen and phosphate loads by 45% as 
was stated in the Iowa Nutrient ReducƟ on Strategy.

4)  Protect and enhance fi sh and wildlife habitat

b) Review past Best Management PracƟ ces (BMPs) that were designed to 
improve surface water quality, and rank them according to  eff ecƟ veness 
in reducing pollutant loads, acceptance by local stakeholders,  and siƟ ng 
condiƟ on requirements.

c) Plan, develop and implement  Best Management PracƟ ces (BMPs) that 
improve surface water quality focusing eff orts on targeted  subwatersheds 
within the Upper Cedar

d) Minimize discharge of untreated stormwater to surface waters

e)  Encourage the development of nutrient management plans for agricultural 
acƟ viƟ es in accordance with the NRCS 590 Standard

f) Adopt county and local stormwater management requirements

g)  Encourage local ordinances that minimize stormwater runoff  from 
highways, encourage the development of naƟ ve landscapes and reduce the 
use of chemical applicaƟ ons

h)  Ensure applicaƟ on of soil erosion and sediment controls during 
construcƟ on acƟ vates 

i)  IdenƟ fy and repair highly eroded and suscepƟ ble stream channels and 
banks
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Broad Long-Term Goal Specifi c Long-Term Goal ObjecƟ ve Designated and Desired Uses 

Reduce fl ood damage 1)  Reduce peak fl ows and fl ood elevaƟ ons within the watershed a) Understand where fl ooding occurs and the current water storage and 
conveyance funcƟ ons of the watershed

Flood Control; Hydrologic 
Features; Sustainable Eco-
nomic Development; Open 
Space PreservaƟ on

2)  Increase/restore fl oodplain connecƟ vity b) Map exisƟ ng fl oodplains

3)  Minimize the potenƟ al for damage by fl oods by removing exisƟ ng 
development from the fl oodplain, prevenƟ ng new construcƟ on in the 
fl oodplain and minimize fi lling of the fl oodplain

c) IdenƟ fy any exisƟ ng development within the fl oodplain and relocate to 
prevent structural damage from a 100-year precipitaƟ on event

4)  IdenƟ fy, to the maximum extent pracƟ cable, areas of fl oodplain 
within the watershed

d) Modify regulaƟ ons to reduce fl ood damage, specifi cally to prevent 
structural damage for a 100-year precipitaƟ on event

i) Prevent construcƟ on of new development within the fl oodplain

ii) Prevent fi lling of the fl oodplain which causes adverse impact to fl ood 

e)  Reduce the risk of fl ooding by decreasing fl ow and volume by 10% at 
Janesville (the outlet of the Upper Cedar Watershed) based on current 
precipitaƟ on and runoff  design

Protect and improve 
groundwater quality

1)  Promote groundwater recharge a) Develop an implementaƟ on plan for removal of exisƟ ng agricultural 
drainage wells

2)  ConƟ nue to eliminate agricultural drainage wells b)  Develop source water protecƟ on plans

3)  Encourage compliance with proper management standards for 
subsurface sewage treatment systems, feedlot operaƟ ons, landfi lls 
and storage tanks

c)  Promote agricultural pracƟ ces that protect and maintain groundwater 
supplies

d)  Educate local stakeholder and government agencies on pracƟ ces that 
enhance high quality groundwater recharge

Monitor and collect data 
for water quality and 

1)  Evaluate the eff ecƟ veness of diff erent BMP pracƟ ces a)  Develop an adapƟ ve monitoring strategy that provides adequate data to 
determine a baseline for exisƟ ng condiƟ ons and impairments

Flood Control; Hydrologic 
Features; Designated uses: 
A1, A2, A3, B(WW-1), 
B(WW-2)

2)  Track measurable progress in meeƟ ng other watershed goals
b)  Adjust the  adapƟ ve monitoring strategy to monitor short and long term 
changes in water quality and fl ooding to track progress towards the WMA’s 
goals and objecƟ ves

3)  Educate landowners on progress within the Upper Cedar and 
smaller subwatersheds

c)  Support conƟ nued management of IDNR’s STORET/WQX database (a 
comprehensive repository for water monitoring data) and promote use of data 
by members of the public

d)  Design monitoring programs on smaller scales to determine individual BMP 
eff ecƟ veness

e) Partner with other governmental agencies, academic researchers,  non-
profi ts, and others to review BMP eff ecƟ veness within the watershed in order 
to prioriƟ ze future projects

f) Report short and long term measureable progress towards goals and 
objecƟ ves

g) Raise awareness for new individual developments (e.g. BMPs, changed 
polices, etc) and the state of overall progress towards goals and objecƟ ves to 
the general public
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3-5 Watershed AcƟ on Plan
Given the breadth and scope of the UCWMIA’s goals and objecƟ ves, a detailed acƟ on plan is helpful by off ering 
concrete steps for individual stakeholders and can be used to document progress towards achieving goals.   Since 
individual acƟ on items oŌ en address more than one targeted goal, they were instead grouped by AcƟ on Type: 
AdministraƟ ve (Ordinances and Policies, PracƟ ces, Funding and CoordinaƟ on, Public InformaƟ on & EducaƟ on), 
Studies and Inventories, Structural PracƟ ces, VegetaƟ ve PracƟ ces, and Land Use PracƟ ces.  

Many of acƟ on items hinge on having a select subgroup of the UCWMIA board (a commiƩ ee) become a champion 
for a specifi c aspect of the Management Plan.  This will become the core group for gathering exisƟ ng informaƟ on, 
preparing yearly sub-acƟ on plans, and distribuƟ ng informaƟ on to the larger UCWMIA board for a specifi c topic.  
For example, a commiƩ ee on “Public Involvement within the Watershed” will be tasked with developing a public 
educaƟ on and outreach program, coordinaƟ ng with exisƟ ng agencies (e.g. IDNR) to uƟ lize resources, and reporƟ ng 
progress back to the UCWMIA board.  Having a sense of ownership within the UCWMIA board is key in order to 
reach and infl uence members of the public within the watershed.

3-5.1 AdministraƟ ve: Ordinances and Policies
CounƟ es and municipaliƟ es can adopt ordinances and polices that promote water quality improvements and 
address fl ooding concerns.  By implemenƟ ng an ordinance, local offi  cials as well as developers have a clearly 
defi ned “rulebook” for how new developments and improvements must be conducted so that water quality may 
be preserved and fl ood damage miƟ gated.  When counƟ es and municipaliƟ es work in tandem, ordinances can be 
wriƩ en in a complementary manner; confl icƟ ng language can be troublesome when considering new development 
opƟ ons, and therefore clear communicaƟ on is required between all local authoriƟ es to ensure that ordinances can 
be easily followed and reviewed.  

The Iowa Stormwater EducaƟ on Program has a set of model ordinances that can be used as a template for 
communiƟ es; addiƟ onal model templates were also created as a part of this Watershed Plan and can be found in 
Appendix B.

3-5.2 AdministraƟ ve: PracƟ ces
Individual communiƟ es can take concrete steps to improve water quality and reduce fl ooding within their 
own jurisdicƟ ons.  These pracƟ ces oŌ en require a physical acƟ on (vs. a change to administraƟ ve code) such 
as inspecƟ ons or maintenance of exisƟ ng infrastructure.  For example, a municipality might regularly monitor 
ouƞ alls for illicit discharge by developing a monitoring schedule that becomes rouƟ ne, and prevents surface water 
contaminaƟ on. The EPA requires MS4 communiƟ es to follow polluƟ on prevenƟ on/good housekeeping minimum 
control measures.  These acƟ viƟ es can include items like street sweeping and storm drain system cleaning.  Smaller 
municipaliƟ es can follow similar guidlines to improve water quality.

A watershed-champion within each of the local governments can help to promote AdministraƟ ve PracƟ ces.  Once 
aware of potenƟ al ways to improve water quality and reduce fl ooding, they can contact the appropriate branch 
of their local government to brainstorm new techniques.  These individuals can also report success stories to the 
UCWMIA board so that other communiƟ es might benefi t from their ingenuity. 



Upper Cedar Watershed Management Plan 83

3-5.3 AdministraƟ ve: Funding and CoordinaƟ on
The Upper Cedar is a very large watershed, with a wide variety of parƟ cipaƟ ng stakeholders.  Therefore, reaching 
any of the targeted goals will require extensive coordinaƟ on between all parƟ es to fi nd the best individual/
organizaƟ on to spearhead new projects and to eliminate duplicaƟ on of eff ort.  A high level of communicaƟ on 
is required to eff ecƟ vely coordinate new projects, relay specifi c needs/concerns to all involved, and to promote 
success stories.  The Upper Cedar Watershed crosses into Minnesota, and therefore coordinaƟ ng with neighboring 
watershed districts is imparaƟ ve in order to see large-scale eff ects in the downstream reaches.

The UCWMIA does not have the ability to leverage funds  (e.g levy taxes), therefore those items which require 
funding need to be supported through an outside source: state and federal grants, contribuƟ ons from communiƟ es, 
etc.  SecƟ on  4-1.2 provides addiƟ onal informaƟ on on available funding opportuniƟ es that currently exist, and the 
AcƟ on Plan recommends instaƟ ng an advisory commiƩ ee focused on idenƟ fying funding opportuniƟ es that could 
be used to achieve the UCWMIA goals.

3-5.4 AdministraƟ ve: Public Outreach and EducaƟ on
Engaging the public with watershed-issues is key to reaching the UCWMIA goals.  Members of the public might 
not be aware of how their individual acƟ ons aff ect the watershed as a whole, and many recommended Best 
Management PracƟ ces require extensive cooperaƟ on with private landowners.  Some require changes to 
agricultural land use, which naturally raises concerns about how the changes could impact an individual’s livelihood.  
The Upper Cedar is a ‘working watershed’ and therefore it is imperaƟ ve that educaƟ on programs are couched in the 
economic realm as well, including pilot projects where results are shared with the public at large to gauge both the 
environmental and economic impacts of any best management pracƟ ce.

3-5.5 Studies and Inventories
In order to track progress towards watershed goals, it is necessary to understand the exisƟ ng “baseline” condiƟ ons 
and take long- term measurements to see quanƟ fi able changes over Ɵ me.  Many of the goals require a long-term 
commitment from the UCWMIA to implement a suite of projects and administraƟ ve changes.  No single project will 
reach any of the goals on its own. Instead, the combined eff ects of mulƟ ple projects over many years will take the 
watershed in the desired direcƟ on, which can only be tracked with regular monitoring.

Studies and inventories can also provide invaluable feedback about individual BMP projects, which can be 
incorporated into future developments.  CommuniƟ es, landowners, and organizaƟ ons can gauge the measurable 
eff ecƟ veness and ease of installing a Best Management PracƟ ce, and that feedback is specifi c to the Upper Cedar.  
They can off er changes in design, locaƟ on recommendaƟ ons for similar projects down the road, and gage the true 
value of the installaƟ on.  

3-5.6 Structural Best Management PracƟ ces
A structural BMP is an engineered and constructed system that can treat stormwater runoff  improving water quality 
and/or detain stormwater, releasing the water at a slower rate into the surface water systems (e.g. streams, lakes, 
etc) to reduce fl ooding. Some examples of structural BMPs are constructed wetlands and detenƟ on ponds.  The 
design and eff ecƟ veness of these BMPs are site specifi c, and so require careful consideraƟ on in choosing the most 
cost eff ecƟ ve opƟ on prior to construcƟ on.  They can be designed to meet a variety of goals, and there are many 
types commonly implemented for pollutant removal and stormwater retenƟ on.
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3-5.7 VegetaƟ ve Best Management PracƟ ces
A vegetaƟ ve BMP could be considered a sub-group of structural BMPs; these are natural processes that use 
vegetaƟ on/ground cover to minimize soil erosion.  These pracƟ ces can include grass swales (convey stormwater 
runoff  thought a vegetated channel) and vegetated fi lter strips (a zone of vegetaƟ on adjacent to a waterway, that 
surface runoff  pass through before reaching the channel).

3-5.8 Land Use Best Management PracƟ ces
A land use BMP relies on an individual landowner to modify their personal pracƟ ces, resulƟ ng in improved water 
quality and improved stormwater retenƟ on.  Such pracƟ ces can include restricƟ ng livestock access to public 
waterways, planƟ ng cover crops, and contour farming.  Some of these pracƟ ces could also be considered a 
vegetaƟ ve BMP.

3-5.9 AcƟ on Plan Schedule
The AcƟ on Plan schedule (Table 3-5-1) was designed to give a broad overview of potenƟ al acƟ on items that can 
be implemented in order to meet the UCWMIA’s goals and objecƟ ves.  This is not intended to be a complete 
list, and should be a live document that conƟ nues to change over Ɵ me refl ecƟ ng the UCWMIA’s growth, 
accomplishments, and shiŌ  in focus.  Each AcƟ on item is numbered, and includes the following:

 • Management AcƟ on: A short descripƟ on of the acƟ on item

 • Goals Addressed: Which goals are targeted by the acƟ on item

 • Recommended LocaƟ ons: Where the acƟ on item could be implemented

 • Responsible ParƟ es: Which individual/group should take the lead on the acƟ on item

 • Timeline: A preliminary Ɵ meline of when the acƟ on item should be started and/or completed

 • Technical Resources/Funding OpƟ ons: AddiƟ onal resources or funding opƟ ons than might assist in    
 compleƟ ng the acƟ on item

3-5.10 Phased AcƟ on Plan Schedule
Considering the broad scale and scope of the AcƟ on Plan, it is useful to group those AcƟ on items by responsible 
party, and prioritze those items that should take place in the near term.  This allows members of the UCWMIA to 
take ownership of specifi c tasks,  make forward progress in achiving watershed goals, and report sucess stories/
learning moments to the larger UCWMIA body.  The phased acƟ on plan schedule is also meant to be a dynamic 
document and should be reassessed on a regular basis (e.g. every 5 years) to ensure acƟ ons are appropriately 
priorƟ zed.  Table 3-5-2 outlines an inƟ tal Phased AcƟ on Plan schedule, where every AcƟ on item is assigned to a 
responsible party.

The value within a watershed management plan is not in the text of the wriƩ en document, but in how the 
recommendaƟ ons are put into acƟ on.  At this point, the UCWMIA has idenƟ fi ed sources of pollutants within the 
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watershed, esƟ mated the necessary reducƟ ons in pollutant loading and fl ooding to meet the watershed goals & 
objecƟ ves, and idenƟ fi ed diff erent best management pracƟ ces that will help reach those goals.   

This chapter outlines how to begin implementaƟ on of the Upper Cedar Watershed Management Plan, idenƟ fy 
potenƟ al funding opportuniƟ es, encourage community involvement, and develop an evaluaƟ on program to gauge 
the eff ecƟ veness of individual acƟ ons.  The watershed is dynamic, changing over Ɵ me, just as the goals and acƟ ons 
of the UCWMIA will also conƟ nue to evolve.  Therefore, through regular assessment and evaluaƟ on, the acƟ on 
items and implementaƟ on program within the plan should be adjusted to account for the changing condiƟ ons and 
beƩ er understanding of diff erent best management pracƟ ces.    

4-1 Watershed Plan ImplementaƟ on
4-1.1 Advisory CommiƩ ees
The communiƟ es within the Upper Cedar will be responsible for implemenƟ ng acƟ on items and reporƟ ng progress 
towards the outlined goals and objecƟ ves. The UCWMIA is comprised of twenty-fi ve (25) diff erent enƟ Ɵ es, 
including fourteen (14) counƟ es and eleven (11) ciƟ es.   Because it is such a large organizaƟ on, solid communicaƟ on 
between the individual communiƟ es and the UCWMIA board is criƟ cal.  The UCWMIA board currently meets 
quarterly, and this regular meeƟ ng provides an iniƟ al opportunity for the following items:

 a) CoordinaƟ ng regional projects between communiƟ es and other organizaƟ ons
 b) Discussing new best management pracƟ ces and projects
 c) Researching and uƟ lizing funding opportuniƟ es
 d) ReporƟ ng progress towards UCWMIA goals and objecƟ ves
 e) SoliciƟ ng public feedback
 f) EducaƟ ng local offi  cials and the public
 g) Reviewing and recommending changes  to the WMP

However, to assist in the implementaƟ on of the acƟ on items it is recommended that a series of subcommiƩ ees 
take ownership of the watershed management plan.  Figure 4-1-1 is an advisory commiƩ ee structure that could be 
employed within the Upper Cedar.  SubcommiƩ ees would develop an inƟ mate understanding of select components 
of the plan; commiƩ ee members could be comprised of:

 • UCWMIA board members
 • Local government offi  cials
 • Volunteers from the public
 • Environmental organizaƟ ons
 • ScienƟ sts
 • Planners

Ideally, individuals would volunteer to partake in a subcommiƩ ee based on their background/experƟ se/skill and 
their specifi c interest in the topic.  These subcommiƩ ees would oversee the implementaƟ on and evaluaƟ on of 

CHAPTER 4: IMPLEMENTATION & EVALUATION PROGRAM
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the WMP, and also report/solicit feedback to/from stakeholders within the watershed.  A series of fi ve (5) major 
subcommiƩ ees would be formed: LegislaƟ ve, Funding, EducaƟ on & Outreach, Studies & Inventories, and 
Technical Advisory CommiƩ ees. 

An opƟ onal elected UCWMIA member could act as “hub” for any technical documents generated through the 
watershed management acƟ viƟ es; this would eff ecƟ vely create a library of all technical documents perƟ nent to 
the Upper Cedar.  In the future, this role could be incorporated into the EducaƟ on & Outreach advisory commiƩ ee.  
However, it is anƟ cipated that technical documents will be generated within the fi rst year of this plan’s adopƟ on, 
perhaps prior to the formaƟ on of subcommiƩ ees.  This temporary posiƟ on would be responsible for maintaining 
the ‘library’ unƟ l such a Ɵ me where a subcommiƩ ee is prepared to accept this addiƟ onal role. 

SubcommiƩ ees would meet independently of the UCWMIA board to address specifi c acƟ on items, plan for future 
projects, address quesƟ ons and concerns, and evaluate the eff ecƟ veness of completed programs/projects.  Each 
commiƩ ee would provide a summary of their work to the UCWMIA Board and elicit feedback.  It is imperaƟ ve that 
subcommiƩ ees be comprised of a wide variety of stakeholders, including members of the public outside of the 
UCWMIA Board.  They will be relied on to gather feedback from the community and build a support network to 
iniƟ ate best management pracƟ ces within the Upper Cedar. 

UCWMIA Board members are responsible for communicaƟ ng with the watershed stakeholders, most likely through 
each local community’s “watershed champion”.  These champions are aware of all of the diff erent organizaƟ ons/
leaders within their community (both public and private), and would be encouraged to propagate informaƟ on 
related to the Upper Cedar.  Watershed champions could be UCWMIA board members, or other interested parƟ es. 

Figure 4-1-1 Proposed advisory commiƩ ee structure for the Upper Cedar UCWMIA

Legislative
Advisory
Committee

Funding
Advisory
Committee

Education &
Outreach
Advisory
Committee

Upper Cedar
WMA Board

Watershed
Stakeholders

ElectedWMA
Member:
Collect &
Distribute
Technical
Information

Technical
Advisory
Comittee

Watershed
Champions

Studies and
Inventories
Advisory
Comittee
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4-1.2 Funding Sources
LocaƟ ng potenƟ al funding sources is criƟ cal to implemenƟ ng the recommended acƟ on plan.  The Upper Cedar 
UCWMIA does not have a taxing authority, and therefore any funds need to be sought from outside sources.  This 
management plan was developed by leveraging grant funding, and future projects and programs will likely need 
to follow a similar paƩ ern.  In addiƟ on to grants, individual communiƟ es may elect to allocate municipal funds for 
fl ooding/water quality projects within their jurisdicƟ on. The UCWMIA may help guide leaders in these community-
based projects, and this type of community-eff ort will be imperaƟ ve in the success of the WMP. 

There are a variety of diff erent exisƟ ng grant/ loan funding focused specifi cally on stormwater.  Each opportunity 
is unique in that each targets a specifi c area of need, focuses on a select region of the landscape/populaƟ on, and 
provides diff erent award amounts.  Table 4-1-1 lists some of the current stormwater funding opportuniƟ es within 
Iowa.    This is not an exhausƟ ve list, and more opportuniƟ es will arise in the future.  Both the LegislaƟ ve Advisory 
CommiƩ ee and the Funding CommiƩ ee should regularly research diff erent funding opƟ ons, paying close addiƟ on to 
the allocaƟ on of state and federal funding.

Most funding opƟ ons are targeted towards communiƟ es and land owners – not Watershed Management 
AuthoriƟ es.  Therefore, the communiƟ es and landowners need to take the lead on applying and administering any 
received funding.  However, the UCWMIA can off er assistance and guidance with the planning, applicaƟ on process, 
reviewing program/project scope, and assist with issues as they arise.  The Funding Advisory CommiƩ ee might 
idenƟ fy new funding opƟ ons, approach communiƟ es with ideas, develop possible projects/programs, and provide 
assistance throughout the life of the project.  Many communiƟ es might not be aware of potenƟ al funding opƟ ons, 
and the UCWMIA can raise awareness, and help communiƟ es that have staff  limitaƟ ons and would appreciate 
guidance from the UCWMIA. 

4-1.3 Community Involvement
The Upper Cedar Watershed covers a large geographic area, but the populaƟ on within the Iowan porƟ on of 
watershed is relaƟ vely dispersed, with only 32 people per square mile.  Making strides towards watershed goals 
will require contribuƟ ons from local governments, educaƟ on and non-profi t groups, as well as wide-spread support 
from individual landowners.  Targeted educaƟ on and outreach to the public can help develop a broad base of 
support for the watershed issues.  The fi rst step is raising awareness about the newly formed UCWMIA, highlighƟ ng 
the UCWMIA goals and how they can impact local individuals, and implemenƟ ng acƟ on items to meet those goals.  

To accomplish this, a UCWMIA EducaƟ on and Outreach Advisory commiƩ ee could be created and tasked with 
researching and developing an educaƟ on & outreach program to promote conservaƟ on pracƟ ce adopƟ on.  This 
commiƩ ee should be representaƟ ve of the watershed community, and can regularly report to the UCWMIA board 
new ideas, success and nonsuccess stories, and coordinate with the Funding commiƩ ee to idenƟ fy sources for 
educaƟ on-related grants/loans. 

The important fi rst step the UCWMIA EducaƟ on and Outreach Advisory commiƩ ee should take is to establish clear 
goals and objecƟ ves for the group. The objecƟ ves should be prioriƟ zed to idenƟ fy where certain acƟ viƟ es rank in 
importance, and a Ɵ meline should be created as to when certain acƟ viƟ es will occur. UCWMIA’s message can also 
be strengthened by idenƟ fying uniform branding, such as a logo, so that it will become recognizable. 
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Non-point source polluƟ on aff ects the enƟ re community.  Diff erent user groups need specifi cally tailored messages 
and respond beƩ er to certain educaƟ onal techniques. As an outreach and educaƟ on plan is created, the audience 
needs to be considered so that the message and materials can have maximum impact. According to a USDA-NRCS 
review of thirteen (13) agricultural watershed projects from a list of outreach acƟ viƟ es “lessons learned,” issues 
that are most meaningful for farmers are profi t, fl exibility, and convenience.  There will likely be other audiences 
that will be targeted, for example the general public will require a slightly diff erent message and will have diff erent 
prioriƟ es than the farming community. 

The delivery of the message is important and will also vary from audience to audience. For example, the delivery of 
the message to the farming community will be more eff ecƟ ve coming from someone from within the agricultural 
community or a group that works with the agricultural community, such as the Iowa Natural Heritage FoundaƟ on 
land trust or another organizaƟ on with agricultural Ɵ es. These people and organizaƟ ons have experience with the 
farming community and will likely have a very good understanding of their audience. AddiƟ onally, the message 
will be much beƩ er received when the community is involved directly in the creaƟ on of the soluƟ ons and not 
simply told what to do. All stakeholders should be encouraged to parƟ cipate throughout this process and help craŌ  
soluƟ ons that best meet each group’s needs. A variety of educaƟ onal techniques should be considered to get the 
soluƟ ons and messages out to each target group: newsleƩ ers, newspaper arƟ cles, on-site demonstraƟ ons, on-site 
inspecƟ ons, brochures/fl yers/signage, meeƟ ngs, training, and technical assistance.

Many local organizaƟ ons are already partnering with communiƟ es to discuss issues, prioriƟ es, and potenƟ al 
soluƟ ons for water quality and fl ooding concerns.  For example, the Nature Conservancy coordinated an eff ort 
with Charles City in 2014 specifi cally addressing water quality concerns for both nitrogen and phosphorus.  The 
discussion was based on the idea of developing a water quality trading program between the City’s wastewater 
treatment plant and surrounding rural landowners.  The eff ort brought together stakeholders from both urban and 
rural environments to hear quesƟ ons/concerns, prepare a model to idenƟ fy priority locaƟ ons for implemenƟ ng 
rural BMPs, and consider the economic cost of diff erent treatment approaches.  A wide variety of other projects 
have already been completed in the watershed and the Technical Memo prepared on June 17, 2014 off ers a 
summary of each project scope, and can be used as a launching point for idenƟ fying key partners and developing 
new iniƟ aƟ ves (Appendix B).  

It would also be worthwhile to talk with other Watershed Management AuthoriƟ es to fi nd out what educaƟ onal 
materials/strategies worked well, or didn’t work well in their communiƟ es. Establishing these relaƟ onships can 
facilitate the sharing of materials and prevent doubled eff orts when creaƟ ng soluƟ ons and/or outreach materials. 

As pracƟ ces are implemented, it will be important to conƟ nue the discussion and follow-up to see how acƟ viƟ es 
are progressing and fi gure out if there are things that should be changed or modifi ed that didn’t work well. At the 
beginning of the outreach planning process, metrics should be established to measure the success of diff erent 
acƟ viƟ es and will provide feedback aŌ er implementaƟ on.

One fi nal and important “lesson learned” from the USDA-NRCS study is that educaƟ on and behavior change should 
not be confused. EducaƟ on alone is rarely suffi  cient to promote behavior change (conservaƟ on pracƟ ce adopƟ on), 
and regulaƟ on must be used in some cases. That being said, behavior change will be more likely if the community 
is given a compelling reason to change (such as cost savings or protecƟ ng resources for future generaƟ ons) and is 
involved in the creaƟ on of the soluƟ ons. 
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hƩ p://www.soil.ncsu.edu/publicaƟ ons/NIFACEAP/Factsheet_4.pdf

4-1.4 Monitoring Strategy
Many of the Upper Cedar Watershed goals and objecƟ ves relate to measurable water quality improvements and 
fl ood reducƟ ons.  To gage the eff ecƟ veness of the watershed plan, it is imperaƟ ve to have regular monitoring in 
place to track both short and long term improvements.  It is important to remember the scale of the watershed 
when designing monitoring programs, and to have realisƟ c expectaƟ ons of when certain goals will be achieved.  
For example, a new water quality BMP might be installed in the headwaters of the watershed, with measurable 
improvements in water quality immediately downstream.  However, those improvements might not be apparent 
within individual grab samples taken at the outlet of the enƟ re watershed, since the BMP improvement is masked 
by the sheer size of the rest of the watershed.  However, many small BMP implementaƟ ons will have an addiƟ ve 
eff ect, and aŌ er enough have been installed, the cumulaƟ ve eff ecƟ ve will be measurable at the watershed outlet.  
Therefore, it is necessary to have both a long-term monitoring regime in place (to capture changes at the enƟ re 
watershed scale), and short-term monitoring regimes to track improvements for each new BMP and at the outlet of 
prioriƟ zed subwatersheds.

The outlet of the Upper Cedar Watershed is near the city of Janesville, and the Iowa DNR and the USGS collect 
water quality and quanƟ ty data, respecƟ vely, at this locaƟ on.   The UCWMIA can use this exisƟ ng data source 
to track long term trends for the enƟ re watershed.  However, the UCWMIA should stay abreast of changes to 
this monitoring locaƟ on, and be prepared to augment the monitoring regime if either organizaƟ on changes the 
frequency or type of sampling.  More informaƟ on on exisƟ ng sampling can be found in SecƟ on 2-11.

As BMPs are implemented throughout the watershed, the new plans should incorporate a monitoring strategy 
to determine each BMP’s relaƟ ve impact on water quality and fl ood control.  Many projects might not have a 
physical monitoring component, but instead will rely on modeling to determine their eff ecƟ veness.  Within priority 
subwatersheds, where many BMPs will be installed, it is recommended that a short-term physical sampling eff ort 
be considered. A pre- and post- BMP implementaƟ on sampling regime will both support any modeling of individual 
BMP eff ecƟ veness, and provide confi dence that the BMPs are having a measurable eff ect downstream.

4-1.5 Priority Subwatersheds
The physical size of the Upper Cedar Watershed lends itself to targeƟ ng priority subwatersheds for more focused 
watershed planning, implementaƟ on of programs, and evaluaƟ on.  The Upper Cedar is comprised of forty-seven 
(47) HUC-12 subwatersheds, with thirty-two (32) completely or parƟ ally within Iowa.  It is recommended that the 
UCWMIA selects several priority HUC-12 subwatersheds, by reviewing those that contribute the most of water 
quality impairment and fl ooding.

Each subwatershed was ranked by its relaƟ ve contribuƟ on to both fl ooding and nutrient loading.  The Iowa 
Flood Center’s hydrologic assessment of the Upper Cedar Watershed (SecƟ on 2-15.2) assigned an average SCS 
Curve Number (CN) to each of the HUC-12 subwatersheds (Figure 2-15-2).  Those with higher curve numbers 
have a higher runoff  potenƟ al and off er the greatest opportunity for fl ood miƟ gaƟ on.  MSA Professional Services 
modeled the Upper Cedar Watershed using SWAT (SecƟ on 2-14) to determine relaƟ ve nutrient loading from each 
subwatershed (Figures 2-14-1 and 2-14-2).  Finally, previous watershed programs within the Upper Cedar found that 
the topography of the region (slope) signifi cantly aff ected what types of projects can be implemented (personal 
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communicaƟ on, Iowa Soybean AssociaƟ on).  Regions with relaƟ vely higher slopes allowed for more structural BMPs 
(e.g. fl ood storage ponds, CREP wetlands); regions with relaƟ vely lower slopes were confi ned to more land-use/
management BMPs (e.g. cover crops).  Figure 2-4-3 shows the average slope within each HUC-12 subwatershed. 

Table 4-1-2 shows the relaƟ ve ranking for fl ooding and nutrient loading for each of the HUC-12 subwatersheds 
to help idenƟ fy those regions which should be targeted for future watershed programs. Flood storage BMPs are 
typically structural pracƟ ces, which require higher slopes for installaƟ on; therefore, the fl ood-ranking component 
is based on both slope and curve number.  Subwatersheds with relaƟ vely higher slopes (2.5% or greater) were 
ranked according to curve number.  Subwatersheds with relaƟ vely lower slopes (less than 2.5%) were ranked 
equally for fl ood reducƟ on potenƟ al. The nitrogen and phosphorus priority ranking are based on the annual loading 
on a per acre basis from the SWAT model.  Note that the SWAT modeling necessitated broad-brush assumpƟ ons, 
specifi cally regarding land use pracƟ ces (e.g. ferƟ lizer applicaƟ on rates and Ɵ ming, Ɵ llage pracƟ ces, etc) since fi ne-
detail informaƟ on was not available for the enƟ re subwatersheds (Appendix B).  The N- and P-loading presented in 
Table 4-1-2 should therefore only be used for comparaƟ ve ranking of subwatersheds.  Once a priority watershed 
is selected, it is recommended that the UCWMIA completes more detailed modeling that incorporates fi ne-scale 
management parameters before formalizing baseline values that will be used in evaluaƟ ng progress towards 
the watershed goals (e.g. 45% reducƟ on of nitrogen of loading).  Figure 4-1-2 shows the relaƟ ve ranking of the 
subwatersheds based on the combinaƟ on of fl ood reducƟ on and nutrient loading potenƟ al.  

4-2 EvaluaƟ on and Interim Milestones
The UCWMIA will need to regularly evaluate its progress toward meeƟ ng the overall watershed goals.  For example, 
how many management pracƟ ces within the AcƟ on Plan have been implemented?   Have there been measurable 
improvements in water quality and reduced fl ooding?  Is the public more engaged with watershed issues, resulƟ ng 
in increased adopƟ on of land use conservaƟ on pracƟ ces?  A series of interim milestones can help track progress 
towards the watershed goals, and also assist in reevaluaƟ ng the AcƟ on Plan over Ɵ me. This adapƟ ve approach can 
help to focus eff orts on the most fruiƞ ul acƟ on items, and create momentum by highlighƟ ng success stories.  The 
evaluaƟ on program can be thought of in two categories: qualitaƟ ve and quanƟ taƟ ve evaluaƟ on.  

QualitaƟ ve evaluaƟ on is based on observaƟ ons, rather than a numerical value.  This type of evaluaƟ on is imperaƟ ve 
in gaging progress towards the broad long-term goal of “Encouraging watershed stewardship at all levels” as it 
hinges on human behavior and percepƟ ons about the watershed.  The evaluaƟ on can determine the eff ecƟ veness 
of public outreach programs, gage public response to watershed projects, and provide crucial feedback to 
improving programs and increasing public parƟ cipaƟ on.  Although these techniques do not directly measure the 
environmental impact of specifi c pracƟ ces, it does provide insight into the public’s percepƟ on of watershed-related 
acƟ viƟ es.
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QuanƟ taƟ ve evaluaƟ on is based on numerical measurements and can help track watershed objecƟ ves that have 
specifi c numerical targets (e.g. 45% reducƟ on in riverine nitrogen).   This type of evaluaƟ on necessitates having 
a monitoring system already in place, specifi cally designed to track advancement towards the watershed’s goals/
objecƟ ves. The Upper Cedar can make use of exisƟ ng/ongoing water quality and quanƟ ty sampling by the Iowa 
DNR and USGS in order to track progress towards these milestones.  However, some milestones might require 
fi rst developing an addiƟ onal monitoring regime in order to gage progress.  Therefore, some interim milestones 
start by developing a monitoring component fi rst, and then gathering enough data to establish a baseline.  Any 
measurements in the future are then compared to the baseline levels, in order to gage impact of new Best 
Management PracƟ ces.

Table 4-2-1 lists the evaluaƟ on methods and milestones for each of the UCWMIA’s objecƟ ves.  The evaluaƟ on plan 
is intended to be a live document that is regularly referenced and revised to refl ect he UCWMIA’s accomplishments 
and revised goals and objecƟ ves.  Some objecƟ ves are combined to be evaluated in tandem.  Each objecƟ ve 
includes the following:

 • EvaluaƟ on Method: A broad descripƟ on of the type of evaluaƟ on
 • What is Measured: Specifi c items that will be measured within the evaluaƟ on
 • ImplementaƟ on: How the evaluaƟ on will be conducted
 • Target Milestone: The fi nal milestone for the objecƟ ve
 • Interim Milestones: A set of three milestones (Short, Medium and Long-Term) to be completed within <2   
 years, < 5 years and 5+ years
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GLOSSARY

100-year fl ood: A fl ood that has a 1% chance of 
occurring in any given year
Source: Federal Emergency Management Agency 
(FEMA)

agricultural drainage wells: Outlets for surface 
runoff  and Ɵ le drainage water from cropland areas. 
Historically they  discharged water directly to 
groundwater aquifers, but now ADWs are being closed 
and alternaƟ ve drainage outlets to surface streams are 
being constructed.
Source: Iowa Department of Agriculture and Land 
Stewardship

allluvium: A deposit of sand, clay, silt or mud formed by 
fl owing water.
Source: US Geological Survey (USGS)

annual exceedance probability: The chance of a natural 
hazard event  such as a rainfall or fl ooding, occurring 
annually and is usually expressed as a percentage.
Source: Environment Canterbury Regional Council  

aquifer: An underground layer of sand, gravel or rock 
that stores water below the surface of the soil. 
Source: Minnesota PolluƟ on Control Agency

basin: A tract of land that is Ɵ lted toward a common 
point.
Source: Minnesota PolluƟ on Control Agency

bedrock: The solid rock found on the surface of the 
land or just below the soil.
Source: Minnesota PolluƟ on Control Agency

BMPs: Best management pracƟ ces are control methods 
or treatment techniques found to be the most eff ecƟ ve 
and pracƟ cal means in prevenƟ ng or minimizing 
polluƟ on. 
Source: US Environmental ProtecƟ on Agency (EPA)

confi nement operaƟ on: Where animals are kept in 
totally roofed areas.

digital elevaƟ on model: A digital model of a terrain’s 

surface created from terrain elevaƟ on data.
Source: USGS

driŌ : Deposits of boulders, gravel, sand or clay leŌ  by a 
glacier or the water from a melƟ ng glacier.
groundwater.
Source: Minnesota PolluƟ on Control Agency

groundwater: Underground water found below the 
level of the water table oŌ en used for drinking water.
Source: Minnesota PolluƟ on Control Agency

headwater: The source of a stream.
Source: Merriam-Webster DicƟ onary

hydrogeological: A science dealing with the properƟ es, 
distribuƟ on, and circulaƟ on of water on and below the 
earth’s surface and in the atmosphere.
Source: Merriam-Webster DicƟ onary

Hydrologic unit code ( HUC -8, -10, or -12): 
infi ltraƟ on: The United States is divided and sub-
divided into successively smaller hydrologic units. The 
hydrologic units are nested within each other, and 
are idenƟ fi ed by a unique hydrologic unit code (HUC) 
consisƟ ng of two to eight digits based on the four levels 
of classifi caƟ on in the hydrologic unit system.
Source: USGS

infi ltraƟ on: The fl ow of water from the land surface 
into the subsurface.
Source: USGS

non-point source: Nutrients and polluƟ on sources 
not discharged form a single point: e.g., runoff  from 
agricultural fi elds or feedlots.
Source: Minnesota PolluƟ on Control Agency

NPDES: The federal Clean Water Act requires that all 
municipal, industrial, and commercial faciliƟ es that 
discharge wastewater or stormwater directly from a 
point source into a water of the United States (such as 
a lake, river, or ocean) must obtain a NaƟ onal Pollutant 
Discharge EliminaƟ on System (NPDES) permit. All 
permits are wriƩ en to ensure the receiving waters will 
achieve their Water Quality Standards.
Source: EPA
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ordinance: LegislaƟ on enacted by a municipal 
authority.

point source: An idenƟ fi able and staƟ onary source of 
polluƟ on, such as a wastewater treatment plant.

precipitaƟ on: Rain, snow, hail, sleet, dew and frost.
Source: USGS

prairie: A large, mostly fl at area of land that has few 
trees and is covered in grasses.
Source: Merriam-Webster DicƟ onary

recurrance intervals: The esƟ mate of an occurrence of 
a given precipitaƟ on event.
Source: USGS

runoff : That porƟ on of precipitaƟ on or irrigaƟ on water 
that fl ows off  a fi eld or paved area and enters surface 
water.
Source: Minnesota PolluƟ on Control Agency

sediment: Solid material that is in suspension, is being 
transported, or has been moved from its original 
locaƟ on by air, water, gravity or ice.
Source: Minnesota PolluƟ on Control Agency

sinkhole: A depression or cavity in the ground, 
especially in limestone bedrock, caused by water 
erosion and providing a route for surface water to be 
routed underground.
Source: Minnesota PolluƟ on Control Agency

stormwater: Water that fl ows over land from rainfall or 
snowmelt, oŌ en causing fl ooding, erosion and polluƟ on 
problems.  It includes fl ows from storm drains and 
natural drainage courses serving industrial, commercial, 
residenƟ al, undeveloped, recreaƟ onal and agricultural 
lands.
Source: Oxford DicƟ onaries

subwatershed: A smaller watershed within the 
boundary of a larger watershed, draining into a 
contribuƟ ng waterbody.

surface water: Aboveground water, such as streams, 
rivers and lakes.
Source: Minnesota PolluƟ on Control Agency

TMDL: The maximum amount of a parƟ cular pollutant 
that a water body can receive while sƟ ll supporƟ ng its 
designated use(s).
Source: Minnesota PolluƟ on Control Agency

topography: A detailed descripƟ on or representaƟ on 
on a map of the surface shapes and features of any 
given area on Earth.
Source: Merriam-Webster DicƟ onary

wastewater: Water that has been used in homes, 
industries, and businesses that is not for reuse unless it 
is treated.
Source: USGS

water quality: A legally established state regulaƟ on 
consisƟ ng of three parts: (1) designated uses, (2) 
criteria, and (3) anƟ degradaƟ on policy.
Source: Minnesota PolluƟ on Control Agency

water table: The level below which the ground is 
saturated with water.
Source: USGS

watershed: The land area that drains water to a 
parƟ cular stream, river or lake. 
Source: USGS

wetland: A lowland area, such as a marsh or swamp, 
saturated with water.
Source: Minnesota PolluƟ on Control Agency
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Acronyms

AEP: Annual Exceedance Probability

AFO: Animal feeding operaƟ on

BMPs: Best management pracƟ ces

CWA: Clean Water Act

DNR: Department of Natural Resources

HSG: Hydrologic soil group

IFC: Iowa Flood Center

ISA: Iowa Soybean AssociaƟ on

LA: Load allocaƟ on

NPDES: NaƟ onal Pollutant Discharge EliminaƟ on System

NRCS: Natural Resources ConservaƟ on Service

TMDL: Total maximum daily load

UCWMIA: Upper Cedar Watershed Management Improvement Authority

USGS: United States Geological Survey

WMA: Watershed Management Authority

WMP: Watershed Management Plan

WQS: Water quality standards

WWTP: Wastewater treatment plant
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