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Executive Summary  
Persistent flooding and water quality concerns have led the governmental entities within the Indian Creek watershed 

to embrace a cooperative, multi-jurisdictional planning approach. The resulting Indian Creek Watershed Management 

Plan (Plan) details strategies and recommendations for watershed and stormwater management, water quality 

protection, and stormwater permit compliance. It includes specific implementation strategies and milestones for 

these recommendations for local governments as well as regional and state agencies.  

The Indian Creek Watershed Management Authority (ICWMA) utilized a collaborative, adaptive management 

approach for the Plan, which incorporates and links knowledge and credible science with the experience and values of 

stakeholders for more effective decision-making.  The Indian Creek Watershed Management Plan was completed by 

the ICWMA Board of Directors and planning staff from the East Central Iowa Council of Governments, with a great 

deal of input from a Technical Advisory Team (Tech Team), a Community Advisory Team, and technical consulting 

firms/institutions.  

Watershed Characterization (Chapter 2)  
The watershed characterization chapter includes a description of the watershed in terms of area, population, land 

use/land cover, climate, topography, geology, soils, and groundwater/drinking water sources.  Overall, the Indian 

Creek watershed has experienced both growth in urban land use and the intensification of agricultural land uses.  

These land use pressures, along with the trend of more rainfall brought about by climate change, will continue to 

impact erosion rates and floodplain extents in the Indian, Dry and Squaw Creeks and their tributaries.  

Water Quality (Chapter 3)  
Water quality in a creek is highly influenced by the amount and quality of water that runs off the land within the 

watershed.  Water that runs off agricultural fields or is conveyed through tile drainage can carry soil particles 

(sediment), fertilizers (nitrogen and phosphorus), pesticides and herbicides.  In urban areas, water that is conveyed 

through storm sewer networks from parking lots, roads, rooftops, and urban lawns can carry heavy metals, oil and 

grease, pet waste, and lawn chemicals.  This chapter summarizes the water quality of Indian Creek and its tributaries 

and compares this data to available stream water quality criteria.  The levels of nitrogen and phosphorus in the water 

vary seasonally and are generally higher in the agricultural part (northern) of the watershed.  A significant majority of 

the samples taken to measure bacteria levels (E.Coli) ƛƴ ǘƘŜ ŎǊŜŜƪǎ ŜȄŎŜŜŘŜŘ ǘƘŜ ǎǘŀǘŜ ǎǘŀƴŘŀǊŘ ŦƻǊ ŎƘƛƭŘǊŜƴΩǎ 

recreational use. 

Stream Health (Chapter 4 ) 
Two assessments were conducted to examine the overall health of the creeks in the watershed.  First, the Iowa 

Department of Natural Resources provided an evaluation of stream habitat conditions using a model and biological 

samples collected at four stream locations between 2000 and 2013.  The evaluation assessed the suitability of habitat 

in the creek for supporting a healthy aquatic community.  In general, habitat would be improved by reducing the silt 

and sediment in the creeks and increasing the cobble and boulder make-up of the stream bed.  The condition of the 

stream channel was assessed through the RASCAL (Rapid Assessment of Stream Condition Along Length) conducted by 

students from Coe College.  The RASCAL assessment was completed on 35 miles of the stream network (61% of the 

total stream length) and found that only 9% of the assessed segments had stable stream banks.  Stream bank erosion 

appears to be more problematic in the lower reaches of Indian Creek and Squaw Creek.  
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Hydrology (Chapter 5)   
ThŜ ƘȅŘǊƻƭƻƎȅ ƻŦ ǘƘŜ LƴŘƛŀƴ /ǊŜŜƪ ǿŀǘŜǊǎƘŜŘ Ƙŀǎ ƭƻƴƎ ōŜŜƴ ŘŜǎŎǊƛōŜŘ ŀǎ άŦƭŀǎƘȅέ ƳŜŀƴƛƴƎ ǘƘŀǘ ǘƘŜ ǿŀǘŜǊ ƭŜǾŜƭ ƛƴ ǘƘŜ 

creeks rise and fall rapidly in response to rain events.  In an effort to better understand the hydrology of the 

watershed, a study was commissioned to add to the existing modeling work done by the US Army Corps of Engineers ς 

Rock Island District.  The results of the study are summarized in this chapter and illustrate that land use and climate, 

considered both separately and together, can significantly affect peak flows throughout the Indian Creek watershed.  

Peak flows will increase as urbanization increases with greater increases during more frequent, lower flood events 

than during less frequent, high flooding, intense rainfall events.  The climate change analysis indicated that changes in 

weather patterns are likely to increase peak flows throughout the watershed as well.  From a watershed management 

standpoint, these findings suggest that practices in urban areas to infiltrate stormwater from the majority of rainfall 

events, which tend to be small, could help to substantially mitigate the effects of urbanization in the watershed. 

Social Assessment (Chapter 6)  
Completing a social assessment of the Indian Creek watershed inhabitants was one of the priorities of the planning 

process.  Vernon Research Group conducted a representative survey of watershed residents and farmers to capture 

attitudes, knowledge levels, and willingness to engage in watershed improvements.  Results are presented in this 

chapter along with recommendations for developing an education plan.  In general, residents and farmers viewed 

urban issues as the top contributors to water quality problems and residents scored nearly all of the contributing 

issues significantly more problematic than farmers.  Flooding was the only condition rated as a moderate problem or 

above by both residents and farmers.  Residents recognized the relationship between their lawn care practices and 

the health of local creeks, wanted to protect creeks, and are willing to be part of that effort.  Farmers wanted to leave 

the land healthy, recognized that their practices have an impact, and voiced concern. 

Watershed Action Plan (Chapter 7)  
Goals, objectives, and implementation strategies for the Indian Creek Watershed Management Plan were developed 

through an iterative process involving watershed stakeholders, the ICWMA Board, and the Tech Team and related 

back to the watershed assessment.  The Plan goals are: 

1. Protect and improve surface water and groundwater in the watershed 

2. Protect human life, property, and surface water systems that could be damaged by flood events in the 

watershed 

3. Expand and enhance recreational opportunities and increase the quantity and quality of habitat in the 

watershed 

4. Build community support for the protection & enhancement of land and water resources in the watershed 

5. Work cooperatively with stakeholders to identify and establish partnerships, common polices, and shared 

resources to implement the Indian Creek Watershed Management Plan 

Implementation Strategies  

A detailed action plan was developed using the goal setting process and considerable time and effort from both the 

Tech Team and the ICWMA Board.  The action plan identifies the Plan goals addressed by each strategy, adds activity 

milestones, recommends a group to take the lead, and lists possible technical resources and/or funding options.  The 

action plan will be used by ICWMA member governments, watershed stakeholders, and other partners to make 

progress towards, and measure, watershed management goals. 

Recommended Management Strategies  

An important component of the watershed planning process is to identify watershed management strategies that will 

reduce, slow and filter runoff to receiving waterbodies. Part of this involves identifying critical areas in the watershed 



 

iii 
 

that contribute relatively higher pollutant loads or runoff volumes. These critical areas are high priorities for 

implementing Best Management Practices (BMPs).  This chapter presents a map that combines key findings from the 

assessment data and shows recommended strategies for land management to improve water quality and reduce peak 

flows.  

Funding Sources (Chapter 8)  
This chapter lists and describes the available funding sources for watershed management efforts that were adapted 

from the Iowa Stormwater Education Program. 

Education & Outreach Plan (Chapter 9)  
Education and public awareness is essential to effective water resources management. Public education will raise 

awareness about the environmental impacts of daily activities and build support for watershed planning and projects. 

This chapter provides a framework for a detailed education and awareness program including a list of education 

activities identified as important in Phase 1 of Plan implementation, education messages, target audiences, and 

program delivery techniques. 

Water Monitoring Plan (Chapter 10)  
Water monitoring is an important part of establishing a baseline for both water quality and stream flows, and for 

documenting progress in achieving the goals of the Indian Creek Watershed Management Plan.  This chapter outlines 

a water monitoring plan that includes an urban and agricultural monitoring component to add to existing data 

collection efforts.  

Plan Evaluation (Chapter 11)  
There will need to be an evaluation of the progress towards implementation of the specific actions identified in the 

Indian Creek Watershed Management Plan and towards meeting the long-term goal of a healthy watershed.  The Plan 

will be evaluated through annual Plan reviews and Plan updates every 5 years. This chapter provides a framework for 

the annual review and 5 year update process.  
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Chapter 1 ð Introduction  
 

 

òThe significant problems we face  

cannot be solved at the same level of thinking  

we were at when they were create d.ó 

Albert Einstein  
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1.1 The Indian Creek Watershed  
The Indian Creek watershed is located entirely within Linn County in the Lower Cedar River sub-basin. The main branch of 

Indian Creek is fed by Dry Creek and Squaw Creek ultimately draining to the Cedar River near the intersection of Otis Road 

SE and Bertram Road south of Cedar Rapids, see Figure 2-1. Some of the notable characteristics of the watershed include: 

o The watershed is 60,229 acres with a population of 63,569 residents, which is expected to increase to over 85,000 

by 2040 

o Oak savanna and prairie were the primary land cover types prior to the 1830s 

o The dominant watershed land use types in 2013 were agricultural land (53%) and developed land (29%) 

o Urban development pressures over the past forty years in the lower part of the watershed combined with 

intensive agricultural activities in the upper reaches has impacted water quantity and quality 

o The watershed includes all of the municipalities of Marion and Alburnett and portions of Cedar Rapids, Hiawatha, 

and Robins 

o Significant, reoccurring flash flood events are common throughout the watershed 

o C9a!Ωǎ млл-year floodplain covers 4,563 acres or 7.6% of the watershed 

o Indian and Dry Creek are both listed on IowaΩǎ олоόŘύ ƛƳǇŀƛǊŜŘ ǿŀǘŜǊǎ list due to pathogens and degraded habitat 

for aquatic life 

o Nine percent of the stream banks of Indian Creek and its tributaries exhibit bank erosion, 80% of the banks exhibit 

minor to moderate erosion, and 8% of the banks are severely eroded 

1.2 Indian Creek Watershed Mana gement Authority  

Formation    
In 2010, Iowa lawmakers passed legislation authorizing the creation of Watershed Management Authorities (Iowa Code 

Chapter 466B). A Watershed Management Authority (WMA) is a mechanism for cities, counties, Soil & Water Conservation 

Districts (SWCDs) and stakeholders to cooperatively engage in watershed planning and management. Generally, the 

purpose of WMAs are to: 

o Assess and reduce flood risk 

o Assess and improve water quality 

o Monitor federal flood risk planning and activities 

o Educate residents of the watershed regarding flood risks and water quality 

o Allocate moneys made available to the Authority for water quality and flood mitigation projects  

Iowa Code specifies that WMAs do not have taxing authority or the right to acquire property through eminent domain. 

 

In fall of 2011, the City of Marion obtained funding from the State of Iowa to form the Indian Creek Watershed 

Management Authority (ICWMA) in cooperation with other local governments and with assistance from the East Central 

Iowa Council of Governments (ECICOG). Membership in the ICWMA is based on the hydrologic boundary of the Indian 

Creek watershed which is shown in Figure 2-1. The participating local governments within the Indian Creek watershed 

include the cities of Marion, Cedar Rapids, Hiawatha, and Robins, Linn County, and the Linn Soil & Water Conservation 

District. The ICWMA was established as a cooperative organization through an agreement under Iowa Code 28E and 466B 

and filed with the Secretary of the State of Iowa in August 2012. The agreement and by-laws can be found in the ICWMA 

Formation Documents section of Appendix 2. 
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Vision Statement    
The members of the ICWMA have agreed to engage in watershed level planning and management with a goal to support 

communication and coordination within the Indian Creek watershed to reduce flood risk and improve water quality. 

Board of Directors    
A Board of Directors representing all participating political subdivisions guides efforts to improve the watershed as outlined 

in the ICWMA by-laws.  The ICWMA Board of Directors (ICWMA Board) meets quarterly on the second Wednesday of the 

months of February, May, August, and November. The ICWMA Board is responsible for the content of this comprehensive 

Indian Creek Watershed Management Plan (Plan) and its implementation and maintenance. The ICWMA Board also helped 

ensure that the Plan is in alignment with the Linn County Multi-jurisdictional Hazard Mitigation Plan and each political 

ǎǳōŘƛǾƛǎƛƻƴΩǎ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ǇƭŀƴΦ 

Table 1-1. ICWMA Board of Directors in 2015  

 

Board 

Member 

Name  

Representing  Term Expires Alternate Board Member  

Chairperson Bruce Frana Linn SWCD August 2016 Donna Walton 

Vice-Chairperson Craig Hanson Cedar Rapids August 2016 
Mike Kuntz or Sandy 

Pumphrey 

Secretary / Treasurer Steve Cooper Marion February 2018 Darin Andresen 

Director Vince Bading Robins August 2016 Patrick Schwickerath 

Director John Bender Hiawatha January 2018 Patrick Parsley 

Director Les Beck Linn County September 2017 Dan Swartzendruber 

Source:  ICWMA meeting minutes 

1.3 Plan Development   

Resource Concerns  
The ICWMA Board identified the primary resource concerns for establishing the ICWMA and completing the Indian Creek 

Watershed Management Plan. These resource concerns guided the entire planning process: 

o Stormwater Discharge Permit Requirements (particularly as it relates to watershed assessment and public 

education) 

o Flood mitigation 

o Water quality concerns including Impaired Waters designation 

o Improved aquatic recreation including fishing and paddling 

o Public education and outreach/involvement 

These resource concerns are also shared by the public, as confirmed in a series of workshops conducted early in the 

planning process by the Iowa-Cedar Watershed Interagency Coordination Team aimed at developing a collective vision for 

the Indian Creek watershed (Interagency Visioning Workshops Report 2012 included in Appendix 2).  
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Purpose of the Watershed Management Plan  
Persistent flooding and water quality concerns have led the governmental entities 

within the Indian Creek watershed to embrace a cooperative, multi-jurisdictional 

planning approach. The resulting Indian Creek Watershed Management Plan details 

strategies and recommendations for watershed and stormwater management; water 

quality protection; and stormwater permit compliance. It includes specific 

implementation strategies and milestones for these recommendations for local 

governments as well as regional and state agencies. The Indian Creek Watershed 

Management Plan enables policy makers to: 

o Prioritize resources to protect water quality 

o Mitigate flood impacts that have plagued area residents 

o Address resource concerns identified by the ICWMA Board and local 

stakeholders 

Watershed Management Plan ning Process 
Soon after the ICWMA was formed, funds were made available by the Iowa Economic 

Development Authority to complete comprehensive watershed management plans. 

 The ICWMA was one of three Iowa WMAs that received that funding. At the outset, 

 the ICWMA board of directors strongly believed that the planning process should  

utilize local resources and partnerships wherever possible and build the capacity  

within the watershed community to continue planning for the future.  

The ICWMA utilized a collaborative, adaptive management approach for the Plan,  

which incorporates and links knowledge and credible science with the experience and 

values of stakeholders for more effective management decision-making. The resulting 

Plan is at the watershed scale, ŀƭƛƎƴŜŘ ǿƛǘƘ LƻǿŀΩǎ {ƳŀǊǘ tƭŀƴƴƛƴƎ tǊƛƴciples1, and  

builds consensus for long-term watershed management solutions. 

A watershed approach involves coordination with both public and private sectors 

focusing efforts to identify and address the highest priority challenges. The Indian  

Creek Watershed Management Plan is the result of a collaborative effort between  

ǘƘŜ L/²a!Ωǎ ƭƻŎŀƭ ƧǳǊƛǎŘƛŎǘƛƻƴǎ ŀƴŘ ƴǳƳŜǊƻǳǎ ǎǘŀƪŜƘƻƭŘŜǊǎΦ  

Planning Participants  
The Indian Creek Watershed Management Plan was completed by the ICWMA Board  

of Directors and planning staff from the East Central Iowa Council of Governments,  

with a great deal of input and assistance from a Technical Advisory Team, a  

Community Advisory Team, and technical consulting firms/institutions. 

Technical Advisory Team  (Tech Team ):  The Tech Team is 

comprised primarily of state and local watershed planning and management 

                                                                 
1 Smart Planning in Iowa - A Guide to Principles, Strategies and Policy Tools, 2011 

Technical  

Advisory Team  

Andy Asell  

DNR GIS Analyst 

John Bruene  

NRCS District Conservationist  

Amy Bouska  

Urban Conservationist,  

 Johnson County  

Ryan Clark P.G.  

Geologist with Iowa  

 Geological Survey  

Chad Fields  

Geologist with Iowa  

 Geological Survey  

Jon Gallagher  

County Resource  

 Conservationist, Linn County  

Toby Hunemuller P.E.  

US Army Corps of Engineers - 

 Rock Island District  

Mike Kuntz   

Utilities Environmental Manager  

 for CR Water Pollution Control  

Mary Skopec Ph.D  

DNR IOWATER & Stream  

Monitoring Coordinator  

Marty St. Clair Ph.D.  

Professor of Chemistry  

 at Coe College  

Mary Beth Stevenson  

DNR Iowa -Cedar River  

 Basin Coordinator  

Jeff Tisl 

IDALS-DSC Regional  

 Coordinator  

Tom Wilton  

DNR Biologist 
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experts including local government stormwater and public works staff, the Linn Soil and Water Conservation District 

(Linn SWCD), the Iowa Department of Natural Resources (IDNR), the US Army Corps of Engineers ς Rock Island District, 

and the Iowa Department of Agriculture and Land Stewardship (IDALS).  The Tech Team provided planning and 

technical support in the areas of stormwater management, conservation practices, hydrology, soils, geology, water 

quality, habitat, recreation, and public education. The Tech Team was responsible for the data collection process and 

the interpretation of the watershed information gathered before and during the planning process.  Their expertise was 

vital in terms of assessing the condition of the watershed and developing the plan. 

Community Advisory Committee  (CAC ):  The Community Advisory Committee was created by 

drawing on participants in the Inter-Agency Visioning workshops as well as other community leaders.  CAC members 

included concerned citizens, flood impacted residents, local environmental interests, school districts, agricultural 

producers, local government, and business interests.  The Community Advisory Committee assisted in the public 

outreach efforts during the planning process and was significantly involved in the goal setting process.  The CAC kept 

watershed interests engaged throughout the entire planning process. 

United States Army Corps of Engineers ð Rock Island District  (USACE):  The US Army Corps 

of Engineers - Rock Island District completed a hydrologic assessment of the Indian Creek watershed by creating a 

hydrologic (HEC-HMS) model and a hydraulic model (HEC-RAS). The HEC-HMS model is used to identify opportunities 

for flood damage reduction and evaluate the impact of different floodplain regulations. The hydraulic model (HEC-RAS) 

is used to develop water surface profile and inundation extents along the stream during storm events of different 

magnitudes. Through this process, the 100-year and 500-year floodplain maps were redeveloped, and discharges for 

these events can now be modeled to show potential impacts on structures within the floodplain. 

Coe College : The Coe College Water Quality Laboratory directed by Professor Martin St. Clair and staffed by 

undergraduate students provided valuable field measurements in the areas of water quality and stream condition to 

better understand the watershed. Field measurements include: 

o A chemical assessment of the Indian Creek watershed was completed in 2013 and 2014. Samples and 

measurements were taken March through November for a total of 633 sampling events [6,963 data points] 

collected at 12 sites throughout the watershed.  

o A physical assessment of creek sections was conducted using the Rapid Assessment of Stream Conditions 

Along Length (RASCAL) methodology. Students noted important stream parameters such as bank stability, 

canopy cover, and stream substrate condition. 

The Anthropology Department at Coe College assisted with the social assessment of Indian Creek watershed residents. 

Julie Fairbanks, Assistant Professor of Anthropology, and her students completed 99 interview style surveys of 

individuals engaging in recreational activities at several locations near the creeks in the watershed. Surveys were 

gathered in the fall of 2013, winter of 2014 and spring of 2014. 

Vernon Research Group : The Vernon Research Group is a local research and marketing firm that specializes 

in on-line surveys. Vernon was hired to conduct a representative survey of watershed residents to capture attitudes, 

knowledge levels, and willingness to engage in watershed improvements. Their compilation and analysis of the 

responses is summarized in a report with recommendations to develop an effective education and outreach plan 

addressing the issues identified in the social research. 

 



 

6 
 

Community Input  & Plan 

Outreach  
A variety of methods were used during the planning 

process to engage the watershed community and 

stakeholders. These efforts included:  

o Establishment of an ICWMA website 

(www.indiancreekwatershed.weebly.com), a 

Friends of Indian Creek Facebook page, and an 

email address contact list of interested citizens 

o A survey of residents and property owners in the 

watershed and creek users 

o Three Lunch & Learn events conducted July ς 

September 2014, presented watershed 

assessment results, gathered input on possible 

goals, and generated implementation strategies 

for the Plan   

o Presentations to ICWMA member policy makers, 

local colleges, League of Women Voters chapter, 

Corridor Conservation Coalition, Pheasants 

Forever, and the annual banquet of the Linn Corn 

& Soybean Association and the Linn Cattlemen 

Association 

o Hosted a Women Caring of the Land workshop in 

April 2015 to engage female owners of 

agricultural land  

o Two Plan Open House events in June 2015 to 

gather feedback on the draft Plan  

 

Prior Studies  and Reports  

Various studies and reports have been completed 

describing and analyzing conditions within the Indian 

Creek watershed. The Indian Creek Watershed 

Management Plan used existing data to analyze and 

summarize work that has been completed by others as  

well as integrating new data and information. A list of 

known studies and reports is summarized below. 

Flood of June 4, 2002, in the Indian 

Creek Basin,  Linn County, Iowa  
Prepared by the US Department of the Interior and 
the US Geological Survey, in cooperation with the 
Iowa Department of Transportation and the Iowa 
Highway Research Board in 2004. 

 

http://www.indiancreekwatershed.weebly.com/
http://pubs.usgs.gov/of/2004/1074/ofr20041074.pdf
http://pubs.usgs.gov/of/2004/1074/ofr20041074.pdf





































































































































































































































































