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Introduction

A watershed is an area of land that drains to a single ppantreek, river, stream, pond, or
lake. The Cedar Cre&artnership ProjeciGedar CreekVatershed is located in Wapello,
Jefferson, and Keokuk counties arwhtains72,631 acren three subwatershedsTheprOJect

seekstK St LI YSSi GKS 321 Tablel. Cedar Creek Watershed Acres u
Reduction StrategfNRSandimprove water

qualitythrough a collabmtive, researckbased Watershed Size
approach.TheNRS identifies a broad strategy

to reducenitrogen and phosphorus loads Bucleye Subwatershed 10,481 acres
(nutrl'ents),fr'om .E)olnt and_nonpomtAseurcem  "Wolf Subwatershed 37,026 acres
L2gl ol USN) 0O2RASa | yF

contributions to the Gulf Hypoxia Zonthe Competine Sulwatershed 25.125 acres
goal for agricultee lands is to reduce nitrogen

runoff by 41% and phosphorous runoff by 29% | Total Cedar Creek Watershe( 72,631 acres

In order to meet these statewide goalde

Cedar Creek projeetorks with farmers, as well

asrural and urban residents to adopt conservation practices that fit their unique neéadds,
and budgetsFirst published in 2012JRSevisions and updates are published annually.

The NRS incorporates regulatory guidelines for point sources of nutrients andragulatory
approach for nonpoint nutrient sources. This watershed pddbased on thdlexible nonpoint
source frameworkn orderto identify a locally appropriate strategy for water quality
improvements. However, some residents voiced support for increased regulatios pbint
sources of pollution.

HOW WATERSHEDS WORK

Imagel. What is a watershed@®hoto creditMichigan Sea Grait

The Cedar Creek Watershed Plan integrates existing data, citizen and stakeholder input, and
conservation practice recommendations resulting in goals and action steps established through
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aplanning process, guided by a 9 person steering committee. Public involvement was key to
this watershed planning process. The action plans included continue the emphasis on public
engagement, outreach, and educatiofheLJt I y Q & requide®@rSadl rclusive multi-
faceted approach tecommunity engagementas well as, implementation of conservation
practices. The two are connected, and not necessariylinear, oneto-one, manner.

Significant expenditures are needed in order to realize the desiamge on the landscape. The
expendituresare a longterm investment in rural community and agricultusatality. The
conceptual goabased outreach, implementation, and evaluation components of this
watershed plan provide a framework to guide efforts dodus resources, as well as an
estimate of resources needed, in order to achieve the mission and vision of the Cedar Creek
Watershed.This document emphasizes continuous improvement aniicipates regular
evaluation and updatedn order to achieve theasired long term change, stakeholders must
take many small actions.

Longterm Cedar Creek Watershed Project Goals

1. Reduce irstream nonpoint source nitrogen loads by 41 perdebased on
the lowa Nutrient Reduction Strategy.

2. Reduce sediment delivery and-stream phosphorous loadby 29
percent,based on the lowa Nutrient Reduction Strategy.

3. Monitor the condition of water quality in the watershed

4. Engage landowners/ogrators in the watershed

¢CKS LINAYINE 321Kt 2F GKS LX Fy A& .Toxccdngdishl2 NI L 2
this, the plan focuses aactivity in the watershedhat will reducenitrate-nitrogen loss fra

agricultural fieldsThis plan assumekat phosphorous reduction goals will be met by

associated conservation practices that build soil health and reduce soil erosion

Project History

Since 2014, the Cedar Creek watershed has been working towards therti&eduction

Strategy (NRS) goals as a Water Quality Initiative (WQI) priorityshaid, one of 16 in the

state. Riority hydrologic unit code8 (HUC 8) watersheds weselectedto highlighttargeted

action in watersheds that carry the majority of lov & Y dz{i NA Sy (les€ ELJ2 NIi @ 2 A (i F
watersheds, sixteen HUC 12 watersheds were funded as demonstration projects to spread
awareness of nutrient reducing practices that can impact nutrient loading from these

catchment areasTheCedar Creek Watershed wase of thoseprojects.
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Image2. WQI Demonstration Projects Map

The WQI priority project budsoff the momentum of two previous successful flood mitigation
projects in the Buckeye and Competine watershédsadowners and farm opetars in the

Buckeye watershed successfully adopted conservation practices, such as, terraces and grade
stabilization structures to reduce flooding in the watershed. In the Competine watershed, flash
flooding was addressed with the use of buffer strips &rde grade stabilization and pond
structures.The WQI project added the Wolf watershed to the project area, because of the
similar resource concerns and the opportunity to implement conservation practices.

The 2017 NRS Annual Report featutieel Cedar Crek Partnership Project as an example of the
impacts that tracking, planning, and targeting conservatora watershed scalean have.

Image3 showsthe progression of the existence of structural conservation practices in the
Competine Creek Watershed sib-watershed in the project are& his type of imagery allows

the watershed coordinator an opportunity to identify gaps in practice implementation and

target outreach efforts and funding to underserved areas. The images also show a visualization



of the ingease in conservation practices on the land after the Wapello County SWCD
designated it as a priority watershed (between 2010 and 2016).

Image3. Competine Conservation Practices Over Time

Watershed Planning Process

The watershd plan was developed according to thetepwatershed planning process

recommended by the lowa Department of Natural Resourkega Department of Agriculture

and Land Stewardship, and the Natural Resource Conservation Service. The planning process
alsoincorporated community planning elements recommended by lowa State University
9EGSY&aA2y YR hdziNBlI OKQa Y2RSt F2N O2YYdzyAleé
principles. Pathfinders RC&D led development of this watershed plan in conjunction with lowa
Department of Agriculture and Land Stewardship and the Wapello County SlWE€wa

Department of Agriculture and Land Stewardship (IDALS) provided funding for the planning
processStakeholders including watershed farmers, landowners, conservation giofess,

and urban and rural residents contributed local knowledge and expertise.

The Cedar Creek Water Quality Initiative Progesteloped thigplan to support individuals,
groups, and businesses to improve water quality and soil hedlttis watershegblan is a living
document and designed to be reviewed and updafElde planning process includeatershed
characterization, stakeholder involvement, goal developmadction planningidentification of
resources for implementation, processes for evaturaéind monitoring The results of this social
and physical data was compiled to create this watershed plan.



Image4. Watershed Planning Process

Stakeholder Involvement

Watershed Goal

Development

Characterization md Action planning

v

Resources for Evaluate and

— Implement ==

Implementation Monitor

Watershed characterization
Socialg Three community meetings were held |
to build @mmunity interest and support for
conservation work intte watershed
understand perceptions about the watershed = %
and water quality share information about the
watershed and water quality, soil health,
nutrient loading/reduction andidentify
motivating factors for change related to
resource conservatian

Themeetings took place in community building =
within three subwatersheds of the Cedar :{"? 5N
Watershed Project area. The Watershed LW

Coordinator invited stakeholders in the
watershedg farmers, landowners, city ;
personnel, and residentsvia a mailed postcard,&
press releases published in local news outlets,i & 4

email newsletters, and social media. < TR,
3

The meetings included an introduction to and

: . Imageb. Watshed Map
presentations about the watershed and nutrien



reduction strategy and a free meal, provided by corporate sponsors. Partisispent the
majority of their time in conversation: or@n-one discussion, small group conversations, and a
large group discussion. Twerfye people attended the meetings and provided input.

Physicak A twofold approach was used to characterize pbgisaspects of the watershed.
Geographic Information Systems (GIS) analysis was completed to map existing land use and
conservation practices, as well as, to estimate locations for additional best practices (e.g.
saturated buffers). Maps were created inS3lsing 1) RUSLE (Revised Universal Soil Loss
Equation) formulas that enumerate tolerable soil loss and 2) ACPF (AgricGltursgrvation
Planning Framework) that theorizes locations for conservation practices based on slope, soil,
and other formula inpus. Planning partners drove and walked through the watershed to
GIANRONORI KE GKS AYF2NXIGA2Y 2y GKS Yirabking I YR
focused on aiparian stream corridor assessnidn verify edge of field practices, document
existingconservation management, and identify structural practices in place.

Stakeholder involvement The watershed planning process involved participation and input
from local, regional, and state stakeholders. Stakeholders participated by either attending one
of three community outreach meetings or by participating on a nine person steering
committee.All ofthe community meetings and the steering committee meetings provided
opportunities for individuals to share concerns, opportunities, and ideas that impadiealth

of the watershed.

Goal development analction planning, Information and data from the watershed
characterization process was synthesized to create goals and to identify realistic action steps
for project implementation.

Resource identificatioq Stakeholders and watershed partners brainstormed and researched
potential partners and funding for implementation.

Evaluation and monitoring This stage has not yet occurred, artevaluation and
monitoring plan is included in the plan for when the #ircomes to evaluate and refine this
watershed plan.

Watershed Characteristics

General Information

The Cedar Creek Watershed encompasses 72,631 acres used primarily for agricultural
production. Row crop agriculture accounts tbe majorityof the watershel. The terrain is
predominantly flat with gently rolling hills. The Wolf, Buakeynd Competine Creeks flow into

the Cedar Creek, which ultimately deposits itlte Mississippi River, which in turn flows into

the Gulf of MexicoPortions of Cedar Creek habeen channelized and some portions are
natural stream channels. Most of the creek receives flow from subsurface drainage off of farm
fields. The majority of the land in the watershed is privately owned. However, a portion of the
City of Agency is withitne watershed boundarieS he areas designated usage by the lowa

10
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DNR includes primary contact recreational use, indicating that the recreation uses involve full
body immersion with prolonged and direct contact with the water e.g. swimming and water
skiing.Additional uses include perennially flowing streams capable of supporting and
maintaining an aquatic community, babt enough flow and habitat to fully support and

sustain game fish populations (BW2Y. Table2, Watershed Characteristitistsgeneral
information about the watershed project area.

Table2. Watershed Characteristics

Location Wapello, Jefferson, and Keokuk Counties
Waterbody ID (WBID) IA 03SKW0100_0
Segment classes Al B(WW2)
Segment ID 911
Designated uses Primary contact recreation, Aquatic life

WBID segment length 27.7 miles
Total length of all streams| 256.73miles

Watershed area 72,631 acres

Dominant land use Row crop agriculture

Incorporated communities| City of Agency

HUCS8 watershed Skunk

HUCS8 ID 07080107

HUC10 watersheds Headwaters of Cedar Creek, Competine Cree

HUC10 IB 07080107060708010705

HUC12 watershexd Buckeye Creek, Competine Creek, Widtlar
Creek

HUC12 IB 070801070603, 070801070502, 0708010706

Climate

Precipitation data fromhe lowa Environmental Mesonet for the area shihat historical

annual totalprecipitation average®5 inchesper year betweerl896and 2017 Between 2007

and 2017 the average wds8 incheger yearbut a range o25to 52 per year for that 10 year
periodreveals large annual variabili%knnual precipitation trends are shownimage 2
Precipitation is seasonal in the watershed, with May through August have the highest average
monthly rainfall during most of the past 10 yea@owing season precipitatidrends are
displayed inmage7.
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Image7. Growing Season Precipitation Trends
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Geology and Terrain

According to the lowa Geological Survéne Cedar Creek Waterstl Project is located in the
Southern lowa Drift Plan@ allgrass Prairié) Y RT2 NY NB3IA2y T (GKS I NBSa
regions. It is composed almost entirely of glacial drift, deposited hundreds of thousands of
years ago. Evidence of the glacial pgess seen in the ten to hundreds of feet of glacial drift
covering the bedrock surface. Streams in this part of the state have establishecoweécted
drainage systems and carved into the landscape, creating gently rolling hills. Hillslopes may
displaya texture of fine rilling, whiclyives a distinct ribbed or furrowed appearance to the
terrain. As erosion slowly shaped the landscape, a layer of loess ranging from 2 to 10 meters
was deposited over the glacial tilland surface elevation in the wateeshranges fron679to 827
meters above sea level.

Soils

The mostprevalentsoil association in the Cedar Creek Partnership project atba iStleyMahask

Ladoga soil association. Parent material is primarily loess, a soil formed by an accumulation of
windblown silt with typically 20% or less clay content matched with equal parts sand amhsile

vegetation for these soils was tall grass prairie with some deciduous trees (oak and hickory). Overall the
soils have moderate to poor natural drainaget if drained, are highly productive. So, tile drainage is
common formany soils in this association.

Project Area Totals
Percentage of Project

Soil Association _Acres Area
Ladoga-Clinton (s1712) 126 0%
Taintor-Otley-Mahaska (s1710) 13,661 19%
Otley-Mahaska-Ladoga (s1711) 26,599 37%
Lindley-Ladoga-Clinton (s1713) 2,705 4%
Zook-Nodaway-Colo (s1723) 4,628 6%
Gara-Armstrong (s3729) 13,232 18%
Haig-Grundy-Arispe (s1714) 11,508 16%
Weller-Lindley (s1715) 122 0%

TOTAL 72,581 100%

Image8. Project Area Soils

Although it accounts for only 6% of soils in the project aremkNodavay-Colo is the only soll

association found in each of the three swlatershedsParent material is alluvium, a soil formed by a
deposit of clay, silt, sand, and gravel left by streams and rivers. This series is found primarily in
floodplains and stream terraces in river valleys and in drainage ways on upNatis vegetation for

these soils is tall grass prairie and scattered deciduous trees. Today, much of the land is cultivated for
crops or pasture.
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Table3. Soil Series Descriptions

Soil Series Description Features prominently in
Otley-MahaskalLadoga Moderately to poorly drained, slope Competine and Wolf
ranges from 0 to 30 percent
TaintorOtley-Mahaska Moderately to poorly drained, slope Competine
ranges from 0 to 18 percent
GaraArmstrong Well drained to somewhat poorly draine( Wolf
slope ranges from 2t40 percent
HaigGrundeArispe Somewhat poorly to poorly drained, slog Buckeye
ranges from 0 to 14 percent

Descriptions of the most widspread soils argiven in Tabl&, Soil Series Descriptiorismmages 8, 9, 10,

and 11show a breakdown of sdiypes by watershednd for the entire project aredmagel2is a map

of the soils within the watershed according to the Soil Survey Geographic Database (SSURGO) developed
the National Cooperative Soil Survey and USRAuralResource Conservation Ses/itNRCS).

Wolf Creek
Percentage of

Soil Association Acres Subwatershed Area
Taintor-Otley-Mahaska (s1710) 6,389 17%
Otley-Mahaska-Ladoga (s1711) 11,588 31%
Lindley-Ladoga-Clinton (s1713) 105 0%
Zook-Nodaway-Colo (s1723) 4,324 12%
Gara-Armstrong (s3729) 8,518 23%
Haig-Grundy-Arispe (s1714) 6,076 16%

TOTAL 37,000 100%

Image9. WolfSoils

Competine Creek
Percentage of

Soil Association Acres Subwatershed Area
Ladoga-Clinton (s1712) 126 1%
Taintor-Otley-Mahaska (s1710) 7,272 29%
Otley-Mahaska-Ladoga (s1711) 15,011 60%
Lindley-Ladoga-Clinton (s1713) 2,600 10%
Zook-Nodaway-Colo (s1723) 98 0%

TOTAL 25,107 100%

Image10. Competine Soils

Buckeye Creek
Percentage of

Soil Association Acres Subwatershed Area
Zook-Nodaway-Colo (s1723) 206 2%
Gara-Armstrong (s3729) 4,714 45%
Haig-Grundy-Arispe (s1714) 5,431 52%
Weller-Lindley (s1715) 122 1%

TOTAL 10,474 100%

Imagell. Buckeye Soils
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Imagel2. Soil Map Project Area

Soil Erosion Assessment

Soil erosion in the Cedar Creek Watershed was estimated usitogsdiom the Revised
UniversalSoil Loss EquatiqiRUSLE) for the variswombinations of soils and land us#hin

the watershed. RUSIi&a computer model used to evaluate the impact of different tillage and
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