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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 cooperativenulti-jurisdictional planning approach. The resulting Indian Ck&/ekershed Management
Plan(Plan)details strategies and recommendations for watershed and stormwater managemater quality

protection, and stormwaterpermit compliance. It includes spéic implementation strategies and milestones for

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

The hdian Greek WatershedManagementAuthority (ICWMAtilized a collaborativeadaptive management

approach for the Rin, which incorporates and links knowledge and credible science with the experience and values of
stakeholders for more effective decisionaking. The Indian Creek Watershed Management Plan was completed by

the ICWMA Board of Directors and planning stiafin the East Central lowa Council of Governments, with a great

deal of input from a Technical Advisory Te@ach Team)a Community Advisory Team, and technical consulting
firms/institutions.

Watershed Characterization (Chapter 2)

The watershed charactization chapter includes a description of the watershed in terms of area, population, land
use/land cover, climate, topography, geology, soils, and groundwater/drinking water soesesall, the Indian
Creekwatershed has experienced bogitowth in urkan land use and the intensification of agricultural land uses.
These land use pressuredong withthe trend of more rainfall brought about by climate change, will continue to
impacterosion rates and floodplain extentstime Indian, Dry and Squawegks and their tributaries.

Water Quality (Chapter 3)

Water quality in areekis highly influenced by the amount and quality of water that runs off the land within the

watershed. Water that runs offagricultural fields or is conveyed through tile drainaga carry soil particles

(sediment), fertilizers (nitrogen and phosphorus), pesticides and herbicldagban 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 chemical$is chapter summarizes the water quality of Indian Creek and its tributaries

and compares this data to available stream water quality critefiae levels of nitrogen and phosphorus in the water

vary seasonally anare generally higher in the agricultural part (northern) of the watersh&dignificant majority of

the samples taken to measuratteria levelsf.ColiA y (G KS ONBS14 SEOSSRSR GKS adhkds
recreational use.

Stream Health (Chapter 4 )

Two assessments were conducted to examine the overall health of the creeks in the wateFitstdhe lowa

Department ofNatural Resourcegprovidedan evaluation of stream habitat conditions using a model and biological

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

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

and sediment in the creeks and increasing the colalpié boulder makaup 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 Collegdhe RASCAL assessment was completed on 35 milesstfeben 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.



Hydrology (Chapter 5)

TS KeéRNRf23& 2F GKS LYRAFY [/ NBS] 46FGSNBRKSR KIFa f2y3 o06S8S
creeks rise and fall rapidly in response to rain events. In an effort to better understand the hydrology of the
watershed, a study was commisned to add to the existing modeling work done by B@Army Corps of Engineecs
Rock Island District. The results of the study are summarized in this clasot#iustrate that land use and climate,
consideredboth separately and together, can sifjnantly affect peak flows throughout the Indian Crealatershed

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. Timatd change analysis indicated that changes in
weather patterns are likely to increase peak flows throughoutwladershedas well. From a watershed management
standpoint, these findings suggest that practices in urban areas to infiltrate stormwatertfi@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 baeubtities of the planning
process.VernonResearch Grouponduckd a representative survey of watershed resideatsl farmerdo capture
attitudes, knowledge levels, and willingness to engage in watershed improvemRatailts are presented in this
chapter along wth recommendations for developing an education plan. In genegzaldents and farmers viewed
urban issues as the top contributors to water quality problems and residents scored nearly all of the contributing
issues significantly more pradshatic than farmersFlooding was the only condition rated as a moderate problem or
above by both residents and farmerResidents recognized the relationship between their lawn care practices and
the health of local creeksvantedto protect creeksandare 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 Crestlkerdhed 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. Hiangoals are:

1. Protect and improve surface water and groundwatethe watershed

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

3. Expand and enhancecreational opportunities and @rease the quantity and quality of habitat in the
watershed

4. Build community gpport 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. @bgon plan identifies the Plan goals addressed by each strategy, adds activity
milestones, recommends a group to take the lead, and lists possible technical resandtesfunding options. The
action plan will be used by ICWMA member governments, watershed stakeholders, and other partners to make
progress towards, and measure, wathed 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 involvedifgigrg critical areas in the watershed



that contribute relatively higher pollutant loads or runoff volumes. These critical areas are high priorities for
implementing Best Management Practiqg@VIPs) This chapter presents a map that combines key findirogs the
assessment data and shows recommended stiigsfgr 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 effostsréhadapted
from the lowa 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 aiilgl activities and build support for watershed planning and projects.
Thischapter provides &ramework for a detailed education and awareness progmaiuding a list of education
activities identified as important in Phase 1 of Plan implementation, atilme 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 theagpof 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 ban evaluation of the progress towards implementation of the specific actions identified in the
Indian Creek Watershed Management Plan and towards meeting thetésnggoal of a healthy watershed. The Plan
will be evaluated through annual Plan reviews &Hdn updates every 5 years. Ttlimpter provides a framework for
the annual review and 5 year update process.



Chapter 1 0 Introduction

0OThe significant probl ems we
cannot be solved at the same level of thinking
we were at when they were create d. o6

Albert Einstein




1.1 The Indian Creek Watershed

The Indian Creelatershedislocated entirely within Linn County in the Lower Cedar Rivetsdin. The main branch of
Indian Creek is fed by Dry Creek and Squaw Creek ultimately draining to theRBextanear the intersection of Otis Road
SE and Bertram Road south of Cedar Ragels Figure-2. Some of the notable characteristics of the watershecltide:

o0 The watershed i60,229acres with a population of 63,569 residentghich is expected to arease to oveB5,000
by 2040

o Oak savanna and prairie were the primary lader types prior to the 1830s
Thedominantwatershedland use typesn 2013were agricultural land §3%) and developed lan@$%)

Urban development pressures over the past forgass in the lower part of the watershed combined with
intensive agricultural activities in the upper reaches has icbgdhwater quantity and quality

0 The watershed includeall ofthe municipalities of Mariomnd Alburnett and portions dfedar Rapids, Hiaatha,
and Robins

o Significant, reoccurring flash flood evemt® commorthroughout the watershed
C9 a! Q-earnlgpndplain coverd,563acres or7.6% of the watershed

Indian and Dry Creek are both listedlowaQ& o106 R0  Alistdile fodaheens dndi dedidiled habitat
for aquatic life

o Nine percenbf the stream banksf Indian Creeland its tributaries exhibit bank erosion, 80% of the banks exhibit
minor to moderate erosion, and 8% the banks are severely eroded

1.2 Indian Creek Watershed Mana gement Authority
Formation

In 2010, lowa lawmakers passed legislation authorizing the creation of Watershed Management Authorities (lowa Code
Chapter 466B). A Watershed Management Authority (WMA) is a mechanism for cities, counties, Soil & Water t@onserva
Districts (SWCDs) and stakeholders to cooperatively engage in watershed planning and management. Generally, the
purpose of WMAsgreto:

0 Assess and reduce flood risk

0 Assess and improve water quality

o Monitor federal flaod risk planning and activities

o Edicate residents of the watershed regarding flood risks and watlity

o Allocate moneys made available to the Authority for water quality and flood mitiggtiojects
lowa Code specifies that WMAs do not have taxing authority or the right to acquipeftyadhrough eminent domain.

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

Management Authoritf{ICWMAJ)Nn cooperation with other local governments and with assistance from the East Central

lowa Council of Governmen(ECICOGMembership in the ICWMA is based on the hydrologic boundary of the Indian
Creekwatershed which is shown in Figuzel. The participating local governments within the Indian Creekershed

includethe cities ofMarion, Cedar Rapids, Hiawatted RobinsLinn Countyand the Linn Soil & Water Conservation

District. The ICWMA was established as a cooperative organization through an agreement under lowa Code 28E and 466B
and filed with the Secretary of the State of loimaAugust 2012The agreemenand bylawscan be found inhe ICWMA

Formation Documentsection ofAppendix2.




Vision Statement

The members of the ICWMA have agreed to engage in watershed level planning and management with a goal to support
communicatio and coordination within the Indian Creelatershed to reduce flood risk and improve water quality.

Board of Directors

ABoard ofDirectors representing all participatingplitical subdivisionguides efforts to improve the watershed as outlined
in the ICWMA bylaws. The ICWMA Board of Directqi€ WMA Boardneets quarterly on the second Wednesday of the
months of February, MayAugust and NovemberThel CWMABoardis responsible for the content of thisomprehensive
Indian CreekVatershed Managemer®lan(Plan)and its implementation and maintenance. TH&VMABoard alsohelped
ensuee thatthe Plan is in alignment with thieinn CountyMulti-jurisdictionalHazard Mitigation Plan and each political
ddz0 RAGAAA2Y Qa O2YLINBKSYaA@dS LI yo

Table 1-1. ICWMA Board of Directors in 2015

Chairperson Bruce Frana | Linn SWCD August 2016 Donna Walton

ViceChairperson 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 concéngstablishing the ICWMA amibmpletingthe Indian Creek
Watershed Management Plaifhese resource concerns geidtithe entire planning process

o StormwaterDischargd?ermit Requirements (particularly as it relates to watershed assessment and public
education)

Flood mitigation
Water quality concerns including Impaired Waters designation

o O O

Improved aquatic recreation ihading 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 ceadydtethe
planning procesby the lowaCedar Watershed Interagency Coordinatioeam aimed at developing a collective vision for
the Indian Creekvatershed (hteragencyVisioning WorkshopReport2012includedin Appendix?).




Purpose of the Watershed Management Plan

Persistent flooding and water quality concerns have led the govemntah entities
within the Indian Creelwatershed to embrace a cooperative, mjlirisdictional
planning approach. The resulting Indian Crééitershed Management Platetails
strategies and recommendations for watershed and stormwater management; watel
quality protection; andstormwaterpermit compliance. It includes specific
implementation strategieand milestones fothese recommendations for local
governments as well as regional and state agendibsindian CreelkVatershed
Management Plan enaldgolicy makers to

o Prioritize resources to protect water quality

o0 Mitigate flood impacts that have plagued area residents

0 Address resource conceridentified by the ICWMA Boardnd local
stakeholders

Watershed Management Plan  ning Process

Soon aftetthe ICWMAwas formed, fundsvere made available by the lowa Economic
Development Authority to complete comprehensive watershed management plans.
The ICWMAwas one of three lowa WMAS&t received that funding. At the outset,

the ICWMAboard of directorsstronglybelievedthat the planning process should
utilize local resources and partnerships wherever possible and build the capacity
within the watershedcommunityto continue planning for the future.

The ICWMA utilized collaborativeadaptive management approhdor the Plan,

which incorporates and links knowledge and credible science with the experience al
values of stakeholders for more effective management decigsiaking. The resulting
Plan isat the watershed scal¢ f A 3y SR GAGK L 26 kiged, agdY | NI
builds consensus for longerm watershed management solutions.

A watershed approach involves coordination with both public and private sectors
focusing efforts tadentify andaddress the highest priority challeng@he Indian

Creek Watersad Management Plan is the result of a collaborative effort between
GKS L/2a!'Qa €20t 2dz2NAaRAOGAZ2YA | YR Yy

Planning Participants

Thelndian Creek Watershed Management Plan was completatddoyCWMA Board
of Directorsandplanning sté from the East Central lowa Council of Governmgents
with a great deal of inpuand assistanc&om a Technical Advisory Team
Community Advisory Tearand technical consulting firnfigstitutions.

Technical Advisory Team (Tech Team ): The Ech Teanis
comprised primarily oftate and local watershed planning and management

L Smart Planning in lowaA Guide to Principles, Strategies and Policy Tools, 2011

Andy Asell
DNR GIS Analyst

John Bruene
NRCS District Conservationist

Amy Bouska
Urban Conservationist,
Johnson County

Ryan Clark P.G.
Geologist with lowa
Geological Survey

Chad Fields
Geologist with lowa
Geological Survey

Jon Gallagher
County Resource
Conservationist, Linn County

Toby Hunemuller P.E.
USArmy 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 lowa -Cedar River
Basin Coordinator

Jeff Tisl
IDALSDSC Regional
Coordinator

Tom Wilton
DNR Biologist




experts includindocal governmenstormwaterand public worksstaff, the Linn SoiandWater Conservation District
(Linn SWCDhe lowa Department ofNatural ResourcegIDNR)the US Army Corps of EngineerRock Island District
andthe lowa Department of AgriculturandLand StewardshiiDAL$ The Tech Teamrovided planning and
technicalsupport in the areas aftormwater managemenionservaion practices, hydrology, soilgeology, water
quality, habitat, recreationand publiceducation.The Tech Teanwas responsible for thdata collection procesand
the interpretation ofthe watershedinformation gathered before and during the planning proce3#eir expertisavas
vital in terms of assessirthe condition of thewatershed anddeveloping the plan

Community Advisory Committee (CAC): The Community Advisory Committee was created by
drawing on participants in the Intekgency Visioning workshops as well as other commueidtgidrs. CAC members
included concerned citizens, flood impacted residents, local environmental interests, school districts, agricultural
producers, local government, and business intere3tise Community Advisory Committee assisted in the public
outreachefforts during the planning process an@ssignificantly involved in the goal setting proce3fie CAC kept
watershed interests engaged throughout the entire planning process.

United States Army Corps of Engineers d Rock Island District (USACE): TheUSArmy Corps
of Ehgineers- Rock Island Districtompleted a hydrologic assessmerithe Indian Creekvatershedby creating a
hydrologic (HEE€IMS) modeand a hydraulic model (HERAS). The HEEMS models used to identify opportunities
for flood damageeduction and evaluate the impact of different floodplain regulations. The hydraulic modelRAEL
isused to develop water surface profile and inundation extents along the stream during storm events of different
magnitudes. Through this process, the J@#arand 500year 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 MartiniSar@ataffed by
undergraduate students provided valuable field measurements in the areas of water quality and stream condition to
better understand the watershed:ield measurements include:

0 A chemical assessment of the Indian Creek watershed was cardpte£013 and 2014. Samples and
measurements were taken Mar¢hrough November for a total @333 sampling event$6,963data points]
collectedat 12 sites throughout the watershed.

0 A physical assessmeaot creek sectionsvasconducted using the Rapid gessment of Stream Conditions
Along Length (RASCAL) methodol&ydentsnoted important stream parameters such as bank stability,
canopy cover, and stream substrate condition.

The Anthropology Department at Coe College assisted with the social assesdriretian Creek watershed residents.
Julie Fairbanks, Assistant Professor of Anthropology, and her students com@@etetetrview stylesurveys of
individuals engaging in recreational activities at several locations near the creeks in the wat&shegs 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 ortline surveys. Vernon was hired to conductaresentative survey of warshed residents to capture attitudes,
knowledge levels, and willingness to engage in watershed improvenmEmés.compilationand analysisf the

responsess summarized in eeport with recommendations to develop an effective education and outreach pla
addressing the issues identified in the social research
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Community Input & Plan
Outreach

A variety of methods were used during the planning
process to engage the watershed community and
stakeholders. These efforts included:

Establishment of an ICWM#&ebsite
(www.indiancreekwatershed.weebly.comma
Friends of Indian Creek Facebook page, and an
email address coatct list of interested citizens

Asurveyof residents and property owners the
watershed and creek users

Three Lunch &LearneventsconductedJulyg
September 2014presentd watershed
assessment resultgathered input on possible
goals and generaté implementation strategies
for the Plan

Presentations to ICWMA member policy mese
local colleges, League of Women Voters chapte
Corridor Conservation CoalitioRheasants
Forever,and the annual banquet of the Linn Corr
& Soybean Association and the Linn Cattlemen

Association

Hosted a Women Caring of the Land workshop | =

April 205 to engage ferale owners of
agricultural land

Two Plan OpenHouse eventsn June 201%0
gather feedback on the draft Plan

Prior Sudies and Reports

Various studies and reports have been completed
describing and analyzing conditions within the Indian
Creek watershed. Hindian CreekVatershed
Management Plan uskexisting data to analyze and
summarize work that has been completed by othass
well as integratingiew 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, lowa

Prepared by théJS Department of the Interiaand
the US Geological Surven cooperation with the
lowa Department of Transpaation and the lowa
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







































































































































































































































































































































































































