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Introduction 
A watershed is an area of land that drains to a single point ς a creek, river, stream, pond, or 
lake. The Cedar Creek Partnership Project (Cedar Creek Watershed) is located in Wapello, 
Jefferson, and Keokuk counties and contains 72,631 acres in three sub-watersheds. The project 
seeks to ƘŜƭǇ ƳŜŜǘ ǘƘŜ Ǝƻŀƭǎ ƻŦ LƻǿŀΩǎ bǳǘǊƛŜƴǘ 
Reduction Strategy (NRS) and improve water 
quality through a collaborative, research-based 
approach. The NRS identifies a broad strategy 
to reduce nitrogen and phosphorus loads 
(nutrients), from point and nonpoint sources, in 
Lƻǿŀ ǿŀǘŜǊ ōƻŘƛŜǎ ŀƴŘ ǊŜŘǳŎŜ LƻǿŀΩǎ 
contributions to the Gulf Hypoxia Zone. The 
goal for agriculture lands is to reduce nitrogen 
runoff by 41% and phosphorous runoff by 29%. 
In order to meet these statewide goals, the 
Cedar Creek project works with farmers, as well 
as rural and urban residents to adopt conservation practices that fit their unique needs, lands, 
and budgets. First published in 2012, NRS revisions and updates are published annually.   

The NRS incorporates regulatory guidelines for point sources of nutrients and a non-regulatory 
approach for nonpoint nutrient sources. This watershed plan is based on the flexible nonpoint 
source framework in order to identify a locally appropriate strategy for water quality 
improvements. However, some residents voiced support for increased regulations of nonpoint 
sources of pollution. 

 

Image 1. What is a watershed? (Photo credit: Michigan Sea Grant) 

The Cedar Creek Watershed Plan integrates existing data, citizen and stakeholder input, and 

conservation practice recommendations resulting in goals and action steps established through 

Table 1. Cedar Creek Watershed Acres 

Watershed Size 

Buckeye Sub-watershed 10,481 acres 

Wolf Sub-watershed 37,026 acres 

Competine Sub-watershed 25,125 acres 

Total Cedar Creek Watershed 72,631 acres 
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a planning 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 education. The ǇƭŀƴΩǎ ǎǳŎŎŜǎǎ requires a broad, inclusive, multi-

faceted approach to community engagement, as well as, implementation of conservation 

practices. The two are connected, and not necessarily in a linear, one-to-one, manner.  

Significant expenditures are needed in order to realize the desire change on the landscape. The 
expenditures are a long-term investment in rural community and agricultural vitality. The 
conceptual goal-based outreach, implementation, and evaluation components of this 
watershed plan provide a framework to guide efforts and focus 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 and anticipates regular 
evaluation and updates. In order to achieve the desired long term change, stakeholders must 
take many small actions. 

 
¢ƘŜ ǇǊƛƳŀǊȅ Ǝƻŀƭ ƻŦ ǘƘŜ Ǉƭŀƴ ƛǎ ǘƻ ǎǳǇǇƻǊǘ LƻǿŀΩǎ bǳǘǊƛŜƴǘ wŜŘǳŎǘƛƻƴ {ǘǊŀǘŜƎȅ. To accomplish 

this, the plan focuses on activity in the watershed that will reduce nitrate-nitrogen loss from 

agricultural fields. This plan assumes that 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 the Nutrient Reduction 
Strategy (NRS) goals as a Water Quality Initiative (WQI) priority watershed, one of 16 in the 
state. Priority hydrologic unit code-8 (HUC 8) watersheds were selected to highlight targeted 
action in watersheds that carry the majority of IowŀΩǎ ƴǳǘǊƛŜƴǘ ŜȄǇƻǊǘΦ ²ƛǘƘƛƴ ǘƘese 
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 areas. The Cedar Creek Watershed was one of those projects.  

Long-term Cedar Creek Watershed Project Goals 

1. Reduce in-stream nonpoint source nitrogen loads by 41 percent, based on 
the Iowa Nutrient Reduction Strategy. 

2. Reduce sediment delivery and in-stream phosphorous loads by 29 
percent, based on the Iowa Nutrient Reduction Strategy. 

3. Monitor the condition of water quality in the watershed  

4. Engage landowners/operators in the watershed  
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Image 2. WQI Demonstration Projects Map 

The WQI priority project builds off the momentum of two previous successful flood mitigation 
projects in the Buckeye and Competine watersheds. Landowners and farm operators 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 and large 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 featured the Cedar Creek Partnership Project as an example of the 
impacts that tracking, planning, and targeting conservation on a watershed scale can have. 
Image 3 shows the progression of the existence of structural conservation practices in the 
Competine Creek Watershed, a sub-watershed in the project area. This 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 
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of the increase in conservation practices on the land after the Wapello County SWCD 
designated it as a priority watershed (between 2010 and 2016).  

 

Image 3. Competine Conservation Practices Over Time 

Watershed Planning Process 

The watershed plan was developed according to the 9-step watershed planning process 
recommended by the Iowa Department of Natural Resources, Iowa Department of Agriculture 
and Land Stewardship, and the Natural Resource Conservation Service. The planning process 
also incorporated community planning elements recommended by Iowa State University 
9ȄǘŜƴǎƛƻƴ ŀƴŘ hǳǘǊŜŀŎƘΩǎ ƳƻŘŜƭ ŦƻǊ ŎƻƳƳǳƴƛǘȅ ŎƘŀƴƎŜΣ ŀǎ ǿŜƭƭ ŀǎΣ !ǇǇǊŜŎƛŀǘƛǾŜ LƴǉǳƛǊȅ 
principles. Pathfinders RC&D led development of this watershed plan in conjunction with Iowa 
Department of Agriculture and Land Stewardship and the Wapello County SWCD. The Iowa 
Department of Agriculture and Land Stewardship (IDALS) provided funding for the planning 
process. Stakeholders including watershed farmers, landowners, conservation professionals, 
and urban and rural residents contributed local knowledge and expertise.  

The Cedar Creek Water Quality Initiative Project developed this plan to support individuals, 
groups, and businesses to improve water quality and soil health.  This watershed plan is a living 
document and designed to be reviewed and updated. The planning process included watershed 
characterization, stakeholder involvement, goal development, action planning, identification of 
resources for implementation, processes for evaluation and monitoring. The results of this social 
and physical data was compiled to create this watershed plan.  
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Watershed characterization 

Social ς Three community meetings were held 
to build community interest and support for 
conservation work in the watershed, 
understand perceptions about the watershed 
and water quality, share information about the 
watershed and water quality, soil health, 
nutrient loading/reduction, and identify 
motivating factors for change related to 
resource conservation.  
 

The meetings took place in community buildings 
within three sub-watersheds of the Cedar Creek 
Watershed Project area. The Watershed 
Coordinator invited stakeholders in the 
watershed ς farmers, landowners, city 
personnel, and residents - via a mailed postcard, 
press releases published in local news outlets, 
email newsletters, and social media.  

The meetings included an introduction to and 
presentations about the watershed and nutrient 

Watershed 
Characterization

Goal 
Development

Action planning

Resources for 
implementation

Implement
Evaluate and 

Monitor

Stakeholder Involvement 

Image 4. Watershed Planning Process 

Image 5. Watershed Map 
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reduction strategy and a free meal, provided by corporate sponsors. Participants spent the 
majority of their time in conversation: one-on-one discussion, small group conversations, and a 
large group discussion. Twenty-five people attended the meetings and provided input.  

Physical ς A twofold approach was used to characterize physical aspects 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 in GIS using 1) RUSLE (Revised Universal Soil Loss 
Equation) formulas that enumerate tolerable soil loss and 2) ACPF (Agricultural Conservation 
Planning Framework) that theorizes locations for conservation practices based on slope, soil, 
and other formula inputs. Planning partners drove and walked through the watershed to 
άƎǊƻǳƴŘ-ǘǊǳǘƘέ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ǘƘŜ ƳŀǇǎ ŀƴŘ ƛƳǇǊƻǾŜ ǘƘŜƛǊ ŀŎŎǳǊŀŎȅΦ ¢ƘŜ ƎǊƻǳƴŘ-truthing 
focused on a riparian stream corridor assessment to verify edge of field practices, document 
existing conservation management, and identify structural practices in place.  

Stakeholder involvement ς 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 of the community meetings and the steering committee meetings provided 
opportunities for individuals to share concerns, opportunities, and ideas that impact the health 
of the watershed.  

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

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

Evaluation and monitoring ς This stage has not yet occurred, but an evaluation and 
monitoring plan is included in the plan for when the time comes 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 for the majority of the watershed. The terrain is 

predominantly flat with gently rolling hills. The Wolf, Buckeye and Competine Creeks flow into 

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

the Gulf of Mexico. Portions of Cedar Creek have been 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 within the watershed boundaries. The areas designated usage by the Iowa 
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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, but not enough flow and habitat to fully support and 

sustain game fish populations (BWW-2). Table 2, Watershed Characteristics lists general 

information about the watershed project area.   

Table 2. Watershed Characteristics 

Location Wapello, Jefferson, and Keokuk Counties 

Waterbody ID (WBID) IA 03-SKU-0100_0 

Segment classes A1 B(WW-2) 

Segment ID 911 

Designated uses Primary contact recreation, Aquatic life  

WBID segment length 27.7 miles 

Total length of all streams 256.73 miles 

Watershed area 72,631 acres 

Dominant land use Row crop agriculture 

Incorporated communities City of Agency 

HUC8 watershed Skunk 

HUC8 ID 07080107 

HUC10 watersheds Headwaters of Cedar Creek, Competine Creek 

HUC10 IDs 0708010706, 0708010705 

HUC12 watersheds Buckeye Creek, Competine Creek, Wolf-Cedar 
Creek 

HUC12 IDs 070801070603, 070801070502, 070801070604 
 

Climate 
Precipitation data from the Iowa Environmental Mesonet for the area show that historical 

annual total precipitation averaged 35 inches per year between 1896 and 2017. Between 2007 

and 2017 the average was 43 inches per year, but a range of 25 to 52 per year for that 10 year 

period reveals large annual variability. Annual precipitation trends are shown in image 2. 

Precipitation is seasonal in the watershed, with May through August have the highest average 

monthly rainfall during most of the past 10 years. Growing season precipitation trends are 

displayed in image 7. 
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Image 6. Annual Precipitation Trends 

 

Image 7. Growing Season Precipitation Trends 
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Geology and Terrain 
According to the Iowa Geological Survey, the Cedar Creek Watershed Project is located in the 

Southern Iowa Drift Plane (Tallgrass Prairie) ƭŀƴŘŦƻǊƳ ǊŜƎƛƻƴΤ ǘƘŜ ƭŀǊƎŜǎǘ ƻŦ LƻǿŀΩǎ ƭŀƴŘŦƻǊƳ 

regions. It is composed almost entirely of glacial drift, deposited hundreds of thousands of 

years ago. Evidence of the glacial passage is seen in the ten to hundreds of feet of glacial drift 

covering the bedrock surface. Streams in this part of the state have established well-connected 

drainage systems and carved into the landscape, creating gently rolling hills. Hillslopes may 

display a texture of fine rilling, which gives 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 till. Land surface elevation in the watershed ranges from 679 to 827 

meters above sea level. 

 

Soils 
The most prevalent soil association in the Cedar Creek Partnership project area is the Otley-Mahask-

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 and silt. Native 

vegetation for these soils was tall grass prairie with some deciduous trees (oak and hickory). Overall the 

soils have moderate to poor natural drainage, but if drained, are highly productive. So, tile drainage is 

common for many soils in this association.  

 

Although it accounts for only 6% of soils in the project area, Zook-Nodaway-Colo is the only soil 

association found in each of the three sub-watersheds. Parent 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 uplands. Native vegetation for 

these soils is tall grass prairie and scattered deciduous trees. Today, much of the land is cultivated for 

crops or pasture.  

 

Soil Association  Acres 

Percentage of Project 

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%

Project Area Totals

Image 8. Project Area Soils 
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Table 3. Soil Series Descriptions 

Soil Series Description Features prominently in 

Otley-Mahaska-Ladoga Moderately to poorly drained, slope 
ranges from 0 to 30 percent 

Competine and Wolf 

Taintor-Otley-Mahaska Moderately to poorly drained, slope 
ranges from 0 to 18 percent 

Competine 

Gara-Armstrong Well drained to somewhat poorly drained, 
slope ranges from 2 to 40 percent 

Wolf 

Haig-Grunde-Arispe Somewhat poorly to poorly drained, slope 
ranges from 0 to 14 percent 

Buckeye 

 

Descriptions of the most wide-spread soils are given in Table 3, Soil Series Descriptions. Images 8, 9, 10, 

and 11 show a breakdown of soil types by watershed and for the entire project area. Image 12 is a map 

of the soils within the watershed according to the Soil Survey Geographic Database (SSURGO) developed 

the National Cooperative Soil Survey and USDA-Natural Resource Conservation Service (NRCS). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Soil Association  Acres 

Percentage of 

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%

Wolf Creek

Soil Association  Acres 

Percentage of 

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%

Buckeye Creek

Soil Association  Acres 

Percentage of 

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%

Competine Creek

Image 9. Wolf Soils 

Image 10. Competine Soils 

Image 11. Buckeye Soils 
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Image 12. Soil Map - Project Area 

 

Soil Erosion Assessment 
Soil erosion in the Cedar Creek Watershed was estimated using factors from the Revised 
Universal Soil Loss Equation (RUSLE) for the various combinations of soils and land use within 
the watershed. RUSLE is a computer model used to evaluate the impact of different tillage and 
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