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Executive Summary 

Platte County is part of the greater Kansas City metropolitan region and contains some 
of the region’s most critical, environmentally sensitive natural resources.  It is also one of 
the fastest growing counties in Missouri.  Development could impact these sensitive 
resources as well as create flood risks for established and newly developed areas.   

Platte County received Supplemental Disaster Grant funding through the Missouri 
Department of Economic Development’s Community Development Block Grant 
(CDBG) Program to assist with adoption of plans to reduce future flooding risks.  The 
Mid-America Regional Council (MARC) is assisting the County with development of a 
process to identify environmentally sensitive properties throughout the county, where 
property acquisition can help accomplish the goals of flood mitigation and water 
quality conservation along with increased recreational opportunities for greenways, 
trails, or other open space.   

An additional goal of this project is development of a replicable model of conservation 
planning for communities and watersheds within the metropolitan region.  Moreover, 
this project demonstrates application of the MARC regional Natural Resource Inventory 
(NRI) to facilitate broader use and acceptance of the data for environmental planning 
purposes. 

Platte County and MARC tasked the Vireo/Applied Ecological Services (AES) Project 
Team with identifying, evaluating, and prioritizing properties within three target 
watersheds for multi-benefit greenway planning, including advanced flood mitigation 
for Platte County.  The Project Team was also tasked with developing a process that 
establishes criteria for identifying potential properties that meet the County’s goals for 
future flood protection and sustainability.   

The Project Team used a four step process beginning with a Geographic Information 
System (GIS) analysis.  This was followed by an engineering analysis and development 
of conservation strategies.  The process concluded with identification of potential 
demonstration projects.  Basically, the Project Team started by evaluating natural 
resources at the “big picture”, watershed scale and concluded with small-scale, site-
specific recommendations for implementation of flood mitigation, water quality 
improvements, and recreational opportunities. 

The Project Team used the NRI and existing GIS data and models to systematically 
analyze land use, land cover, water resources, parks and greenways, conservation 
plans, and development patterns for three targeted watersheds: Brush Creek, and First 
and Second Creeks.  Vireo used its existing Environmental Sensitivity Index (ESI) model to 
identify existing open space that could provide significant flood mitigation and water 
quality improvement benefits.  The model provided a preliminary analysis of the most 
significant stormwater management opportunities within the three target watersheds, 
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which collectively could create a comprehensive "green infrastructure" network for 
flood mitigation.  After reviewing the ESI model results with the County, the decision was 
made by the County to limit all further analyses to the First and Second Creek 
watersheds, which are more agricultural in nature, and experiencing much greater 
development pressure than the Brush Creek watershed.  The Brush Creek watershed 
also has greater resource protection due to City ownership and wider floodplains that 
are provided regulatory protection. 

The results of the GIS modeling indicate that 3,145 acres (approximately 21-percent of 
the two watershed areas) exist for potential flood reduction and water quality 
improvement in the First and Second Creek watersheds.  These opportunities are ranked 
in the two highest ESI value categories (First and Second Tiers), where flood reduction 
and water quality improvements can serve dual benefits for both human-needed 
improvement as well as improved ecological function through the use of appropriate 
native plants and conscientious ecological design of hydrologic improvements.   

Using the GIS model results and visual inspection, the Project Team narrowed the 36 sites 
down to eight sites that appeared to have the best potential for flood management.  
Discussions with the County prioritized five of the eight sites.  AES then performed an 
engineering analysis of all eight sites to determine the potential for using these sites to 
demonstrate flood mitigation and water quality improvements. 

AES determined that three out of the five sites would be appropriate for consideration 
as demonstrations sites that would meet the County’s goals and objectives for flood 
mitigation, water quality improvements, and recreational benefits.  Suggested 
improvements for these demonstration sites focus on stream bank stabilization, riparian 
corridor restoration, floodplain expansion, and wetland creation.  Preliminary cost 
estimates provided for the proposed improvements range from $37,000 to $171,000.  
Land acquisition costs for these sites range from $300,000 to $5.4 million, if total property 
acquisition is pursued.  Land acquisition costs could be reduced substantially through 
partial site acquisition, or purchase of drainage or conservation easements.   

Strategies for conservation and flood mitigation include a variety of tools from 
implementation of restoration measures described above, to policies and regulations.  
Existing policies and regulations in the City of Kansas City, Missouri (KCMO) are 
additional measures that would help the County meet its goals.  These policies and 
regulations were developed to address stormwater management and protection of the 
City’s valuable natural resources, which are the same goals that the County is trying to 
achieve.  While the demonstration projects provide examples of measures that 
landowners and developers can use to improve flood mitigation and water quality at 
the site level, the policies and regulations provide examples of benefits achievable at 
the larger, watershed scale. 
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Discussions with the County regarding the engineering analysis helped finalize 
prioritization based on the initial project goals and the added criteria of providing parks, 
trails, and open space for future developments.  The discussion also highlighted other 
ways that the County might accomplish its goals.  These include: 

• Outreach and Education:  Through outreach and education, the County can 
inform landowners of issues within the watershed related to flooding and water 
quality and help them to understand the importance of their role in managing 
stormwater runoff on their properties.  This educational effort should also address 
streams and water quality and the importance of maintaining forested riparian 
buffers along streams and drainage ways. 

• Stormwater Management:  As development occurs within the First and Second 
Creek watersheds, look for opportunities to manage stormwater on-site.  The 
APWA 5600 stormwater design criteria require developers to match post-
development stormwater runoff to pre-development conditions. 

• Demonstration Projects:  As funding becomes available, the County should 
implement BMPs and conservation practices on sites that provide flood 
mitigation, water quality improvements, and recreational opportunities through 
parks, trails, and open space.  The following are potential demonstrations and 
opportunities the County can pursue in their effort to provide multi-purpose 
stormwater management within these two watersheds. 

o Prioritize site 1 for potential acquisition as a project demonstration site and 
future County park.  The County could begin conversations with the 
landowners of the two tracts to determine willingness to sell.  Additional 
evaluation and modeling is recommended to refine flood mitigation and 
water quality improvement opportunities within the site.  Once a site plan 
has been developed, a more refined opinion of cost can be prepared. 

o Efforts on site 4 should focus on riparian corridor restoration.  This would 
best be accomplished through partnering with the Natural Resource 
Conservation Service (NRCS) and Farm Service Agency (FSA) to 
implement cost share programs established for agricultural land. 

o Site 5 presents an opportunity for a conservation development through a 
partnership with the developer and KCMO.  The Stream Setback 
Ordinance may apply to this parcel and would provide the developer 
with an opportunity to protect the stream corridor, use it as a recreational 
amenity, and get a density bonus by applying the Conservation 
Development and Open Space Ordinance to the remainder of the site.  
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Introduction 

Platte County is part of the greater Kansas City metropolitan region and contains some 
of the region’s most critical, environmentally sensitive natural resources.  It is also one of 
the fastest growing counties in Missouri.  Development could impact these sensitive 
resources as well as create flood risks for established and newly developed areas. 

Platte County received Supplemental Disaster Grant funding through the Missouri 
Department of Economic Development’s Community Development Block Grant 
(CDBG) Program to assist with adoption of plans to reduce future flooding risks.  The 
Mid-America Regional Council (MARC) is assisting the County with development of a 
process to identify environmentally sensitive properties throughout the county, where 
property acquisition can help accomplish the goals of flood mitigation and water 
quality conservation along with increased recreational opportunities for greenways, 
trails, or other open space.   

An additional goal of this project was development of a replicable model of 
conservation planning for communities and watersheds within the metropolitan region.  
Moreover, this project demonstrates application of the MARC regional Natural 
Resource Inventory (NRI) to facilitate broader use and acceptance of the data for 
environmental planning purposes. 

 

 Figure 1.  Map illustrating the MARC Regional Natural Resource Inventory. 
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Platte County and MARC tasked the Vireo/Applied Ecological Services Project Team 
with identifying, evaluating, and prioritizing properties within three target watersheds for 
multi-benefit greenway planning, including advanced flood mitigation for Platte 
County.  The Project Team was also tasked with developing a process that establishes 
criteria for identifying potential properties that meet the County’s goals for future flood 
protection and sustainability. 

The Project Team used a four step process starting with a Geographic Information 
System (GIS) based, watershed level analysis of natural resources and management 
opportunities within the three target watersheds, then used an engineering analysis and 
conservation strategies to drill down to small-scale, site specific recommendations for 
implementation of flood mitigation, water quality improvements, and recreational 
opportunities.  The process concluded with identification of three potential 
demonstration projects. 

Environmental Sensitivity Analysis 

The Project Team gathered and prepared base data from the MARC, Platte County, 
the KCMO, and the US Geological Survey (USGS).  The NRI and existing GIS data and 
models were used to systematically analyze land use, land cover, water resources, 
parks and greenways, conservation plans, and development patterns for the three 
targeted watersheds: Brush Creek, and First and Second Creeks.  Vireo used its existing 
Environmental Sensitivity Index (ESI) model to identify existing open space that could 
provide significant flood mitigation and water quality improvement benefits.  The model 
provided a preliminary analysis of the most significant stormwater management 
opportunities within the three target watersheds, which collectively could create a 
comprehensive "green infrastructure" network for flood mitigation. 

Environmental Sensitivity Index Model 

The ESI is a weighted sum analysis, developed in GIS ModelBuilder, where each factor 
and category in the analysis can be weighted and scored according to 
preconditioned criteria.  The factors used in the ESI model include: soils, wetlands, 
topography, alluvium, stream setback zones, flood zones, slopes, land cover, census 
blocks, and roadways and critical infrastructure.     

Vireo developed preliminary factor weightings and category scoring to identify areas 
where flood mitigation and water quality benefits could be enhanced, and adjusted 
the weightings and scoring based on County feedback.  The results were subdivided 
into tiers based on composite ESI value and location with respect to the floodplain, 
then ranked by size.  The First Tier or highest range of values (46-100) indicates primary 
existing ecological services where surface and subsurface water flows through riparian 
corridors with dense vegetation on a range of slopes, mostly located along low lying 
stream corridors.  The Second Tier value range (39-45) are areas of potential flood 
storage that exist adjacent to the primary corridor in pasture and farmland, situated on 
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hydric soils, on sloping land, or in topographic depressions that are not already 
classified as wetlands.  The lowest Third Tier values (3-38) are typically areas on hillsides 
or uplands with high slopes, areas not on hydric soil, impervious areas, or areas without 
vegetated cover, not located on hydric soils.  The resulting spatial analysis provided a 
range of multi-tier flood mitigation and water quality improvement opportunity areas 
within the three watersheds.  A full description of the model process is in Appendix A.    

The ESI summary by watershed indicated that the First and Second Creek watersheds 
have high-quality, stable core subwatersheds flanked by subwatersheds with low ESI 
value on the north and south.  These lower value areas have experienced 
development or are undergoing development.  The Brush Creek watershed has three 
high value ESI patches at the core of the watershed, with an area of moderate ESI 
value sub watersheds to the north and lower ESI value subwatersheds on the east and 
west where development has occurred (Figure 2). 
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 Figure 2.  Results of the ESI model for Brush, First, and Second Creek watersheds. 
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Overlay Analysis - Opportunity Selection 

After reviewing the ESI model results with the County, the decision was made by the 
County to limit all further analyses to the First and Second Creek watersheds, which are 
more agricultural in nature, and are experiencing much greater development pressure 
than the Brush Creek watershed.  The Brush Creek watershed also has greater resource 
protection due to City ownership and wider floodplains which are provided regulatory 
protection.   

Vireo developed an overlay analysis weighted to identify areas appropriate for flood 
reduction, water quality improvement, and ecosystem services enhancement. The 
more detailed analysis included overlaying existing and proposed parks, greenways, 
conservation areas, transportation plans, land use and development plans, and 
floodplain boundaries onto the green infrastructure opportunities to determine which 
lands provide multiple benefits.   

The Opportunity Selection Method (OSM) uses the quantile statistics categories from the 
ESI, separating the top two value categories into areas located in the FEMA floodplain, 
and areas outside of the FEMA floodplain, and used that distribution as the basis for 
opportunity selection.  The diagram below illustrates this process. 

 

 Areas in the highest ESI value category within the FEMA floodplain represent the 
primary preservation areas and should continue to be protected.  This zone should not 
be considered for anything other than biodiversity enhancements. The First Tier 
opportunities are areas within the highest category ESI, but outside of the FEMA 
floodplain and can be used for flood reduction, water quality enhancement, stream 
restoration, or biodiversity enhancement.  Second Tier opportunities are areas in the 
second highest ESI category and in the floodplain, where flood storage or water quality 
retrofit installations could be considered.  Third Tier opportunities are areas in the 
second highest ESI category and not in the floodplain, generally suitable for vegetative 
restoration, upland stream restoration, stormwater BMPs related to site development, 
upland park conservation and other opportunities that can occur on moderately 
sloping, hydric soils.  Figure 3 illustrates the results of the OSM based on parcel 
ownership, which helps differentiate private, public, and land platted for development. 



 
Platte County Flood Mitigation and Water Quality Project Page 9 of 34 
FINAL REPORT    

 

            Figure 3.  Results of the Opportunity Selection Method (OSM) show opportunities 
on public and private land, and parcels platted for development. 
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The raw multi-tier opportunity areas were further subdivided by area to reduce the 
number of statistically small opportunities in the dataset and focus on larger 
opportunities that would likely have a better cost/benefit ratio. The results by tier are 
summarized in Table 1 below.   In total there were 192 opportunities for flood reduction, 
water quality improvement, and ecosystem enhancement covering 3,145 acres and 
owned by 458 property owners in the First and Second Creek watersheds.  This 
represents about 21-percent of the approximately 15,000 acres of two watershed areas. 

  
              Table 1.  Summary of the results of the multi-tiered opportunity assessment. 
 

The overlay analysis identified a few lower tier potential opportunities on platted parcels 
that would need to be evaluated in more detail at the site level with construction 
documents, to identify synergistic opportunities.  By and large, there were no major 
opportunity areas found on any of the preliminary plats.  

The Project Team visually identified parcels on which flood management (FM) and 
water quality (WQ) improvement possibilities were high but corresponding land cover 
on the aerial image showed missing vegetation, eroding and unvegetated stream 
channels, low lying open lands, or waterless depressions.  All of these factors provide 
restoration opportunities that would benefit the watershed.  Additionally, continuity and 
connectivity of the watershed wide biodiversity area was inspected for gaps or 
bottlenecks, which typically indicate restoration or enhancement opportunities.     

Using this method, 36 FM and WQ site based opportunities were identified in First and 
Second Creek. Through prioritization screening, the Project Team further narrowed the 
36 sites down to eight sites that appeared to have the best potential for flood 
management (see Appendix B for details).  Site selection was based on: 

• Overlap of First and Second Tier opportunities 
• Location within or adjacent to the floodplain 
• Opportunities for stream restoration 
• Suitability for flood storage – have appropriate topography and hydrology 
• Preservation and restoration opportunities 
• Minimizing cost associated with acquisition and implementation 
• Opportunities to provide habitats for wildlife and public recreation 
• Location adjacent to existing parks or public land, trails, and future development 
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       Figure 4.  Refinement of the 36 sites down to eight potential demonstration sites. 
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Prioritization 

In the prioritization phase, AES was tasked with using engineering analyses to evaluate 
the eight selected sites for runoff reduction and water quality improvement potential.  
The first step was to field check stream cross-sections, erosion problems, vegetation 
condition, and local water storage potential.  Based on these factors, AES identified five 
sites with the greatest potential to achieve runoff reduction and water quality 
improvements.  A simple model was used to quantify sediment reductions under a cost-
effective, replicable conservation strategy.  In this strategy, cropland was assumed to 
continue but be converted to conservation tillage (terraces, residual litter increases, 
etc.) or a perennial crop such as hay.  Bank stabilization was seen as an effective 
means of reducing sediment loading from the stream reach under investigation.  Lastly, 
potential local runoff storage was assumed within the floodplain because in-stream 
storage is generally not permitted in Missouri.  This analysis resulted in the identification 
of three possible demonstration projects:  one with floodplain storage in a restored 
wetland combined with bank stabilization, and two others that would demonstrate 
runoff and sediment reduction through bank stabilization and land use modification.  
Appendix C provides details on the engineering analysis process.    

Site Reconnaissance 

Vireo staff conducted a site reconnaissance of the eight sites selected during the GIS 
analysis, to ensure that information provided by the modeling was up to date and to 
confirm each site's natural setting, drainage features, land use and resource quality, 
and surrounding land uses.  The site reconnaissance information was used to evaluate 
existing stormwater management value, and potential future value with enhancements 
such as native landscape restoration and detention.  

Reconnaissance data could not be obtained for all of the selected sites due to 
accessibility.   However, for the sites that were accessible, results of the site 
reconnaissance indicate that the streams are deeply incised (downcut) with exposed 
stream banks 3 to 15 feet high that are readily eroded during high flows.  The land 
directly adjacent to streams slopes strongly upward and away from the streams.   

STEPL Analysis 

AES used the US Environmental Protection Agency (EPA) Spreadsheet Tool for Estimation 
of Pollutant Load (STEPL Version 4.1), to model the expected improvement in runoff 
pollutant loading that could be provided by improved vegetation and cover, and by 
added detention, such as wetland creation or restoration.  Land use, existing BMPs, soils, 
and stream bank condition information gathered during the site reconnaissance was 
used to inform this analysis. 
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The per-acre loading values for nutrients are typical moderate values expected for rural 
areas (Table 2).  The length of stream bank proposed for improvement was estimated 
from GIS data and the field assessments, and considered the difficulty of grubbing out 
trees and reshaping banks.  Improving the stream banks reduces loading significantly 
for all parameters.  Even greater reduction could be achieved if all cropland and 
pasture in the sites were converted to permanent native vegetation with scattered 
trees.  However, acquiring the right to take cropland and pasture out of production 
would be cost prohibitive and was not considered in this evaluation. 

Site 
N 

Load  
P 

Load  
BOD 
Load  

Sediment 
Load 

N 
load 

P 
Load 

BOD 
Load 

Sediment 
Load 

  lb/yr lb/yr lb/yr T/yr 
lb/ac
/yr 

lb/ac
/yr 

lb/ac/
yr T/ac/yr 

#1 Existing 3848.5 1202.8 8029.7 961.5 14.3 4.5 29.9 3.6 

#1 With 25% banks improved 3735.6 1159.3 7804.0 891.0 13.9 4.3 29.0 3.3 

#3 Existing 1490.0 400.6 3605.3 415.5 18.1 4.9 43.9 5.1 

#3 With 25% banks improved 1383.6 359.7 3392.5 349.0 16.8 4.4 41.3 4.2 

#4 Existing 2717.8 481.9 7668.6 433.9 25.7 4.6 72.5 4.1 

#4 With 90% banks improved & 5 acres 
of created wetland 2237.5 325.8 6595.6 167.7 21.1 3.1 62.3 1.6 

#5 Existing 1257.3 407.0 3208.9 553.8 25.7 4.7 36.7 6.3 

#5 With 25% banks improved 1049.0 326.8 2792.3 423.6 15.3 3.7 31.9 4.8 

#8 Existing 923.8 206.7 2567.4 192.5 15.3 3.4 42.5 3.2 

#8 With 25% banks improved 872.7 187.0 2465.1 160.6 14.4 3.1 40.8 2.7 

Table 2.  STEPL Pollutant Loading for existing and improved land cover within the selected sites. 

A created wetland was proposed for Site 4, in addition to the stream bank repairs.  
Streams within wooded areas have limited access for bank repairs, so for these 
locations it was estimated that 25 percent of the banks could be graded and reshaped 
to stop sediment loss.  Because the sites varied in acreage and land cover, the yearly 
pollutant loading rates were divided by parcel area to derive a unit loading value 
(lb/ac/yr) for comparison.  Site 4 has the highest unit pollutant loading followed by 5, 3, 
and 1.  The existing loadings and loadings after improvements in Site 8 were considered 
too low to be of great value as a demonstration project.   
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Conservation and Flood Mitigation Strategies 

Strategies for conservation and flood mitigation include a variety of tools from 
implementation of restoration measures to policies and regulations. After evaluating site 
conditions and modeling pollutant loading, AES determined that three out of the five 
sites would be appropriate for consideration as demonstrations sites that would meet 
the County’s goals and objectives for flood mitigation and water quality improvements.   

FINAL RANKINGS AND SUGGESTED IMPROVEMENTS  

The priority action ranking of the selected sites was finalized by evaluating the field 
inspection data, land use from the GIS data, topography of the sites, pollutant loading 
potential calculations with the STEPL model, and construction experience with land 
restoration and BMP implementation.  The priority ranking derived from the engineering 
analysis was Site 4 followed by sites 3, 1, 5, and 8.  Potential improvements are shown for 
sites 1, 4, and 3.  Sites 5 and 8 were not evaluated for improvements in the engineering 
analysis as site 5 presents too many challenges for a demonstration project, and site 8 
would not provide adequate pollutant loading reductions.   

Discussions with the County regarding the engineering analysis helped refine the 
prioritization based on the initial goals of this project and the added criteria of parks, 
trails, and open space for future developments.  The discussion resulted in site 1 ranking 
highest; followed by sites 4, 5, 3, and 8.   

• Site 1 provides the greatest opportunity for the County to implement BMPs and 
acquire park land within the MetroGreen designated corridor.   

• Site 4 provides an opportunity to restore the riparian corridor and improve 
agricultural practices that are impacting water quality and stream bank 
stabilization.  This site is an appropriate candidate for NRCS and FSA involvement.   

• Site 5 presents the opportunity for the County to work with the developer and 
KCMO to implement a conservation development given the constraints the 
natural features and the Stream Setback Ordinance likely place on the property.  
The site is also located within the MetroGreen corridor and provides a potential 
future linkage to Platte Purchase Park to the east.   

• Site 3 may have limited demonstration opportunity as it is located at a highway 
interchange that would likely be developed with commercial development in 
the future.  However, the Stream Setback Ordinance would apply to the stream, 
which would dictate the form development can take on this site.  This site may 
present an opportunity to coordinate with the Missouri Department of 
Transportation (MoDoT) through their Eco-logical Initiative, given its proximity to I-
435.  
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• Site 8 is owned by KCMO and is located along the MetroGreen designated 
corridor.  While not considered a strong candidate for pollutant loading 
reduction, with further analysis, the site could yield other potential BMP solutions 
that would benefit the watershed along with park land and trail connectivity 
opportunities. 

The following descriptions and figures illustrate potential site improvements and BMPs for 
demonstration sites 1, 4, and 3, identified by AES through their engineering analysis.  
Each site represents some similar and some unique opportunities to implement 
agricultural improvements, BMPs, and conservation practices. A preliminary opinion of 
probable cost is provided for design and construction of the suggested improvements 
within each of the proposed demonstration sites.   

While several of the potential improvements discussed below relate to agricultural 
management practices, it is not neither the County’s goal nor intent to implement these 
changes throughout the watershed.  At the same time, it does not preclude the County 
from initiating conversations with NRCS staff located in the County, to improve 
practices on agricultural lands within the First and Second Creek watersheds and the 
County in general. 

Site 1  

Site 1 consists of two tracts of land totaling 272 acres.  Access to the site is via Skyview 
Avenue and NW 126th Terrace, north of I-435.  The northern 80-acre tract is currently an 
agricultural crop field and the southern 193-acre tract is a mix of crop fields and 
livestock pasture.  There are three streams within site 1 that would be regulated by the 
KCMO Stream Setback Ordinance if development were to occur. Figure 5 shows 
suggested improvements for site 1.  The site has approximately 9,200 linear feet of 
erosion gulleys (identified as agricultural drainage ways).  These act as direct 
conveyance channels for sediment to the stream.  The drainage ways should be 
stabilized by grading and native vegetation restored.  Grading improvements to the 
stream banks would be limited to open areas due to the presence of trees around most 
of the stream.  It is estimated that 25 percent of the banks along the stream length 
within the site can be reshaped to eliminate soil loss.  If the site remains in agricultural 
production cropping on the site should utilize conservation tillage management 
practices to limit soil and nutrient loss.  The improvements to the stream banks would 
help control nutrient and sediment loss, and the stream would have an improved 
channel to route flood flow more efficiently.  The improvement in flood levels from 
agricultural improvements is expected to be minimal and quantification requires 
additional modeling for estimation.  Possible benefits from added detention should be 
explored and modeled.  Acquisition should focus on the northern tract and only a 
portion of the southern tract for a potential acquisition of approximately 120 to 160 
acres. 
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    Figure 5.  Suggested improvements and BMPs for site 1. 

Site 4 

Site 4 is located on the west side of Skyview Avenue, south of I-435.  The site consists of 
an 81 acre tract that is predominantly livestock pasture.  There is a farm house on the 
northeastern part of the site.  Figure 6 shows suggested improvements for site 4 that 
reflect improved agricultural and conservation practices.  This site has the best 
opportunity to expand the 100-year floodplain area.  The stream has limited adjacent 
trees, so grading improvements to the banks on both sides of the stream can be 
completed for 90 percent of the length within the site.  Creating approximately 50 feet 
of additional floodplain width on each side for the stream is feasible.  A vegetated 
riparian corridor can be created with multiple features as shown on Figure 5.  Stream 
banks within the corridor would be graded and shaped to minimize erosion.  The 
floodplain area would be deepened and expanded from 8.27 to 11.47 surface acres, 
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approximately doubling flood storage on the site and would provide for the creation of 
pocket wetlands adjacent to the stream channel.  The improved floodplain can be 
vegetated with native plant plugs along the wetlands and stream, and native grasses, 
forbs, shrubs, and trees can be used on the stream banks and throughout the site.  
Cattle crossing and access to the stream should be limited and farmyard drainage 
reconfigured to reduce the potential for direct runoff of nutrients into the tributary 
drainage to the north.  The additional floodplain area would lower flood elevations 
within the immediate site however, the effect would be less noticeable downstream 
from the site.  Elimination of sediment from bank erosion, and establishment of well-
vegetated wetlands and floodplain areas to filter out pollutants would improve water 
quality within and downstream of this site.  Trails and viewing locations could be 
created within the corridor.   

 

  Figure 6.  Suggested improvements and BMPs for site 4. 
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Site 3  

Site 3 is located adjacent to the southwestern side of the I-435/Skyview Avenue 
interchange.  The site consists of 65 acres livestock pasture and crop fields.  Figure 7 
shows suggested improvements for site 3.  The stream is surrounded by trees so grading 
improvements to stream banks would be limited to more open areas.  It is estimated 
that 25 percent of the stream banks within the site can be reshaped to eliminate soil 
loss.  The area adjacent to the stream should be maintained through vegetative 
enhancement of a 100-foot wide buffer filter strip adjacent to the trees bordering the 
stream.  The buffer strip would improve removal of nutrients and sediment in runoff to 
the stream.  The pasture vegetation should be replaced with native grasses and forbs.  
The site has approximately 3,700 linear feet of eroding gulleys (identified as agricultural 
drainage ways).  These act as direct conveyance for sediment towards the stream.  The 
drainage ways should be stabilized through grading and the area restored with native 
vegetation.  If the site remains in agriculture, cropping on site should utilize conservation 
tillage management practices to limit soil and nutrient loss.  The improvements to the 
stream banks would help control nutrient and sediment loss and the stream would have 
an improved channel to route flood flow more efficiently.  The improvement in flood 
levels is expected to be minimal and quantification requires additional modeling for 
estimation. 

 



 
Platte County Flood Mitigation and Water Quality Project Page 19 of 34 
FINAL REPORT    

    Figure 7. Suggested improvements and BMPs for site 3. 

POTENTIAL PROJECT COSTS 

A preliminary opinion of probable cost was provided for implementation of suggested 
improvements within the demonstration sites.  Although conceptual, this would assist 
the County in evaluating priorities and approaches to project implementation.  

          Selected Sites     

      1 4 3 

Description Unit Unit Cost Qty Total Qty Total Qty Total 

Earthwork CY $3.50 4,200 $14,700 20,500 $71,800 1,300 $4,600 

Plantings AC $4,000.00 1.00 $4,000 11.47 $45,900 5.00 $20,000 

Grading & Repair FT $0.75 9,200 $6,900     3,700 $2,800 
Design & 
Permitting LS 0.20   $5,100   $23,500   $5,500 

Contingency LS 0.25   $6,400   $29,400   $6,900 

Total Const. Cost       $37,000   $171,000   $40,000 

Land Acquisition                 

Agricultural Land AC $4,500 272 $1,224,000 81 $364,500 65 $292,500 

Developable Land AC $20,000 272 $5,440,000 81 $1,620,000 65 $1,300,000 

Total Capital Costs 
$1,300,000.00 $500,000.00 $300,000.00 

$5,500,000.00 $1,800,000.00 $1,300,000.00 

Assumptions:                 
Design and permitting @ 20% of construction/vegetation cost  

   
  

Contingency cost @ 25% of construction/vegetation cost 
   

  
Land acquisition costs are based on average cost of agricultural land and developable properties currently for sale  

adjacent to Platte Purchase Park.  Costs could be significantly reduced through partial purchase; or through  

drainage or conservation easement acquisition or donation.  Floodplain values are likely to be comparable to  

agricultural land values.               

 Table 3.  Opinion of probable costs for implementation of priority selected projects. 

Land acquisition adds substantially to the cost of any project as indicated in Table 3 
above.  The KCMO Stream Setback Ordinance regulates floodplain and adjacent 
areas.  These areas could likely be negotiated at lower agricultural land prices due to 
the development restriction placed on them.    

An alternative to acquisition is easements in the form of drainage or conservation 
easements.  Easements provide access to properties for use but ownership is retained 
by private landowners.  This provides the benefit of access at a lower cost than 
acquisition, especially in areas where development pressure is raising the price of land.  
Drainage easements provide access for the purpose of maintaining stormwater 
infrastructure.  Conservation easements are for the purpose of conserving natural 
resources by restricting real estate development, commercial and industrial uses, and 
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certain other activities on a property to a mutually agreed upon level.  Conservation 
easements often provide tax benefits that could make them more desirable to the 
landowner while reducing project costs for the County. 

Flood Mitigation 

Flood mitigation from the proposed improvements is discussed qualitatively since the 
ability to calculate base flood elevation requires accurate cross-section drawings of 
improvements, changes to land use affecting hydrology and runoff, and a HEC-RAS 
model of the watershed.  Hydraulic models for First and Second Creeks have been 
developed for Kansas City by consulting engineering firms.  These models would be 
available to quantify flood elevation changes for future design plans.  Black and 
Veatch completed a field survey of both watersheds in 2009, evaluating hydraulic 
structure conveyance effects on flooding.  Recommendations were made to improve 
undersized culverts and bridges, thereby lessening existing flooding issues.  Improving 
the conveyance for the streams should be a priority for flood control. 

Black and Veatch recommended several practices for the watershed in general: 

1. Retrofitting culverts and bridges should be a primary approach to flood 
reduction.  Increasing the capacity of the creeks to convey flow is important in 
controlling flooding as development increases.  Changes to land cover in the 
watershed can dramatically lessen runoff and should be considered.   

2. Step-pool detention in the 1st order tributaries to First and Second Creeks could 
be excavated to capture sediment and control runoff.   

3. Portions of pastures and agricultural fields could be converted to native prairie 
vegetation which would lower runoff.   

4. Sedimentation along the creek channels has built up levees that block natural 
overflow to the floodplain.  Removal of accumulated sediment preventing direct 
connection of the floodplain with creek should be considered for the entire 
length of First and Second Creeks.    

None of the eight sites considered has adjacent or nearby road culverts or bridges that 
control flood elevation.  The structures are far enough away from the sites so that 
constrictions increasing the flood level are limited in the sites.  The potential 
improvements discussed for the five sites (1, 4, 3, 5, and 8) would address 
recommendations 2 through 5. 

Policies that Protect Natural Resources 

Policies and ordinances are one planning tool that greatly enhances a community’s 
ability to manage and protect natural resources for the benefit of the community.  
Much of the First and Second Creek watersheds lie within the city limits of the City of 
Kansas City, Missouri.  Therefore, the policies and ordinances that the City has in place 
for stormwater and natural resource management are applicable to the priority sites.  
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Any sites selected for future enhancement that lie outside of KCMO city limits would fall 
under the County’s policies and ordinances. 

The following policies and ordinance are excerpted from the KC-One City-Wide 
Comprehensive Stormwater Management Plan Executive Summary prepared for the 
KCMO (Black and Veatch, 2008) to address citywide stormwater management and 
protection of the City’s valuable natural resources. 

• APWA 2100-Clearing and Site Preparation Standards:  These standards give 
builders and developers guidelines and criteria for preparing their site(s) for 
construction.  This includes clearing, demolition, grading, erosion control, tree 
protection, dust control, waste disposal, temporary entrances and fencing, 
vegetative buffers, etc. 

• APWA 5100-Sediment and Erosion Control Standards:  These design criteria and 
engineering standards address erosion control issues from project planning 
stages and construction stages to mitigation methods and engineering solutions 
for roadways.  Many temporary and longer-term solutions are described as well 
as educational and certification requirements. Erosion controls address 
prevention, while sedimentation controls mitigate erosion already occurring. 

• APWA 5600-Storm Drainage and Facilities Standards:  These design standards 
provide developers and cities with guidelines for stormwater drainage and 
treatment infrastructure. They include a Channel Stability Assessment Matrix and 
methods for measuring runoff and flows/capacity of gutters, culverts, etc.  These 
standards also address the benefits and issues of using natural streams as part of 
stormwater management plans as well as engineered channels and engineered 
structures in stream channels. These criteria make open channels the highest 
priority and strive to maintain pre-development runoff conditions for a full range 
of storms.  Finally, post-development runoff rates and volume must match pre-
development conditions in KCMO. 

• BMP Manual:  The Manual of Best Management Practices for Stormwater Quality 
describes BMPs for stormwater management in our region. It requires new 
development to manage runoff water quality based on changes in runoff 
conditions. These practices include many of nature’s own stormwater 
management strategies such as using native species, wetlands, bioretention, 
and rain gardens to filter pollution out of runoff and slow the water down, which 
allow it to percolate into the soil. Better stormwater infrastructure are also 
addressed, including pervious pavements, constructed wetlands, and 
engineered stream corridors, making water quality management choices 
flexible.  The BMP methods described can help treat 1.4 inches of rainfall daily 
(instead of overloading our treatment facilities) providing treatment for runoff 
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from over 90 percent of the region’s storm events. The hierarchy of priorities for 
stormwater quality management that the BMP Manual promotes is as follows: 

o Preserve and promote natural hydrology:  Preserve open space, preserve 
native vegetation and soils, and restore native vegetation and soils 

o Infiltrate the runoff through constructed systems 

o Filter the runoff through constructed systems 

o Store and treat the runoff. 

• Stream Setback Ordinance: Stream buffers are a component of the Zoning 
Ordinance and Subdivision Regulation Update designed to keep homes, 
businesses and other built infrastructure away from stream banks, to prevent 
property damage from flooding and other water quality issues resulting from 
development occurring too close to streams. The stream setback ordinance is 
considered the most effective BMP, and establishes zones to enhance 
stormwater management.  The three zones established by the ordinance are: 

o Streamside zone  – 25 feet wide, each side of stream – Allows utility 
crossings 

o Middle zone – Includes 100-year floodplain and wetlands – Allows utility 
and recreational corridors 

o Outer zone – Extends 75 feet from the edge of the Middle Zone – Includes 
steep slopes or mature riparian vegetation – Allows conservation 
development 

For areas within the County and outside of KCMO city limits, Platte County has 
regulations in place to provide stream preservation and buffer zones and floodplain 
management.  The purpose of Article IV, Section 405.22 Stream Preservation and Buffer 
Zone Requirements is to establish minimal acceptable requirements to preserve and 
protect stream corridors in Platte County. The purpose of the Zoning Overlay District 
Flood Plain Management Ordinance is to promote the public health, safety and 
general welfare and to minimize those losses related to floods. 

Opportunities Beyond Flood Reduction and Mitigation 

The percent of ecosystem preservation within a subwatershed, basin or urban region is 
directly related to several current fields of ecological research, which are relevant to 
setting targets for preservation per subwatershed in Platte County.  Two methods that 
estimate this target, the ecological footprint (EF) and the human appropriation of net 
primary productivity (HANPP) are discussed in some detail below, including a summary 
of applicable prioritization approaches from the research.  Together with the zonal 
statistics, the County can better understand which subwatersheds have enough 
remaining high quality vegetation and ecosystem services,  which ones are on the 
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threshold of degradation and could be stabilized with minimum improvements, which 
ones are well below the threshold, and what the targets for restoration or preservation 
per subwatershed or basin should be. 

The EF analysis method (Rees & Wackernagel, 1996) is a multi-category and multi-scalar 
integrated material and energy flow analysis which utilizes a series of quantitative 
categorical analyses to estimate a given human population's impact on the earth in 
terms of global hectares, estimating the total bioproductive area needed to sustain a 
defined society's activities.  This method gained international attraction when it found 
that humans use 1.3 times the Earth's resources.  It has since been used alongside Gross 
Domestic Product (GDP) to assess national and urban region level ecological footprints.  
The EF method sets aside 12 percent for the maintenance of 'natural capital' within 
each global hectare to account for the preservation of basic ecosystem functions 
necessary to ensure humans are not using resources beyond the biosphere's 
regenerative capacity (Wackernagel & Kites, 2006).  Thus, 12 percent land preservation 
for ecological biodiversity per subwatershed, watershed, or basin is currently an 
acceptable target.   

The HANPP (Haberl et. al., 2004) is another way to define ecosystem preservation.  It 
defines the minimum amount needed for basic ecosystem services as the gross primary 
production (GPP) of chemical energy built up in biomass stocks in an ecosystem in one 
year (that ultimately nourish humans and our technology [Simon, 1996]), and subtracts 
the energy needed for the ecosystem's  metabolism.  The remainder is the net primary 
productivity (NPP).  This process, called ecological 'primary production,' is area-
dependent because "the rate of isolation is a factor of geographical position, slope, 
orientation, and climate, and the amount of incoming solar radiation that can be 
converted into chemical energy is not only determined by the influx of solar energy, but 
also by factors such as water and nutrient availability, soil quality, and plant species 
composition” (Haberl, 2004).   

The HANPP of ecosystems is important because it is utilized by humans for three 
functions - resource supply, waste absorption, and space occupied for human 
infrastructure.  The HANPP does not identify a broad percentage target like the EF since 
HANPP is relative to geographical position and intensity of human appropriation.  
However, some experts have argued based on the precautionary principle that a 
figure of 20 percent preservation is more appropriate for primary production than 12 
percent and that human impact on ecosystems should seek to be minimized, as even 
20 percent preservation essentially means 80 percent human colonization of the 
ecosystem.  Additionally, the flow of trophic energy is a prerequisite for the functioning 
of ecosystems, and by reducing energy flow or connectivity of area-dependent 
elements, biodiversity and the overall ecosystem NPP is reduced (Odum, 1971; Forman, 
1986; Opdam, 2006).   
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Several useful guidelines for this project can be taken from the approaches described 
above without developing an EF or HANPP analysis: 

 1) Utilizing a range of 12 percent to 20 percent subwatershed area for ecological 
primary productivity is an appropriate target according to current research. 

 2) Ecosystem performance for human functions is based largely on productivity, 
which in turn is related to relative area and biodiversity. 

 3) The spatially specific ESI approach utilizing hydrologic and land cover overlay 
modeling is in line with the HANPP area-specific approach to identifying high 
quality ecosystems and has merit as a guideline for summarizing percentages by 
area of ecological primary production.   

Following the research above, the zonal statistics per subwatershed of the raw highest 
ESI value category were evaluated in terms of percent cover per subwatershed.  This 
analysis indicates that a 12-percent biodiversity area threshold cannot be met in all 
watersheds by the First Tier ESI values alone and that some Second Tier areas would 
need to be included if all watersheds are to be brought up to a minimum 12 percent. 

The ESI model produced a gradient raster layer where the highest values (First Tier) 
indicate areas that are important for ecological material and energy flow and the 
maintenance of existing ecological services, but can be utilized for flood reduction or 
water quality improvement if developed in an ecologically conscientious manner.  The 
ESI middle values (Second Tier) indicate areas appropriate for flood reduction and 
water quality improvement outside of the current, high-quality and functioning 
ecosystem.  These areas would benefit from flood reduction and water quality 
improvements, serve human purposes, and increase the biodiversity and connectivity 
of the areas to high value areas.  Low values (Third Tier) indicate areas of less usefulness 
for large flood reduction or water quality improvements but may be beneficial for other 
site specific BMP opportunities.  An opportunity selection method was applied to the 
raw ESI value categories to pinpoint large contiguous areas for flood reduction or water 
quality improvements which were then further sub-categorized by ESI score, location 
relative to floodplain, and total acres.  Private sites that intersect all tiers of opportunities 
outside of the floodplain were identified as were opportunities on City and County 
owned sites and platted sites.  Zonal statistics were developed by subwatershed to help 
the Project Team prioritize the opportunities.      

Another zonal statistic per subwatershed of the raw highest and second highest ESI 
value categories was evaluated in terms of percent cover per subwatershed (see 
Appendix A for supporting figures).  This analysis indicates that in almost all 
subwatersheds there currently exists enough opportunities in the first through third tiers 
to bring all subwatersheds up to well beyond the 12 percent target.  



 
Platte County Flood Mitigation and Water Quality Project Page 25 of 34 
FINAL REPORT    

Conclusions and Recommendations 

The results of the GIS modeling indicate that 3,145 acres (approximately 21-percent of 
the two watershed areas) exist for potential flood reduction and water quality 
improvement in the First and Second Creek watersheds in Platte County.  These 
opportunities are situated in the two highest ESI value categories (First and Second Tiers) 
where flood reduction and water quality improvements can serve dual benefits for 
both human needed improvement as well as improved ecological function through 
use of appropriate native plants and conscientious ecological design of hydrologic 
improvements.   

AES determined three sites as potential demonstration sites, with recommendations on 
improvements that meet the County’s goal of multi-purpose flood reduction, water 
quality improvement, and recreational benefits.  This report provides a preliminary 
opinion of probable cost for acquisition and implementation of improvements on these 
potential demonstration sites.  Suggested improvements focus on stream bank 
stabilization, riparian corridor restoration, expansion of the floodplain and creation of 
wetlands, and vegetative management of adjoining agricultural fields.  Cost estimates 
provided for the proposed improvements range from $37,000 to $171,000.  Land 
acquisition costs for these sites range from $300,000 to $5.4 million, if the total site(s) 
were to be acquired.  Land acquisition costs could be reduced substantially through 
partial site acquisition or purchase of drainage or conservation easements. 

Existing policies and regulations in KCMO are additional measures that would help the 
County in meeting its goals of multi-purpose flood mitigation and water quality 
improvements.  These policies and regulations were developed to address stormwater 
management and protection of the City’s valuable natural resources, which are the 
same goals the County is trying to achieve.  While the demonstration projects provide 
examples of measures that landowners and developers can use to improve flood 
mitigation and water quality at the site level, the policies and regulations provide many 
of these benefits at a greater, watershed level. 

Discussions with the County regarding the engineering analysis helped finalize 
prioritization based on the initial project goals and the added criteria of providing parks, 
trails, and open space for future developments.  The discussion also highlighted other 
ways that the County might accomplish its goals.  These include: 

• Outreach and Education:  Through outreach and education, the County can 
inform landowners of issues within the watershed related to flooding and water 
quality and help them to understand the importance of their role in managing 
stormwater runoff on their properties.  This educational effort should also address 
streams and water quality and the importance of maintaining forested riparian 
buffers along streams and drainage ways. 
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• Stormwater Management:  As development occurs within the First and Second 
Creek watersheds, look for opportunities to manage stormwater on-site.  The 
APWA 5600 stormwater design criteria require developers to match post-
development stormwater runoff to pre-development conditions. 

• Demonstration Projects:  As funding becomes available, the County should 
implement BMPs and conservation practices on sites that provide flood 
mitigation, water quality improvements, and recreational opportunities through 
parks, trails, and open space.  The following are potential demonstrations and 
opportunities the County can pursue in their effort to provide multi-purpose 
stormwater management within these two watersheds. 

o Prioritize site 1 for potential acquisition as a project demonstration site and 
future County park.  The County could begin conversations with the 
landowners of the two tracts to determine willingness to sell.  Additional 
evaluation and modeling is recommended to refine flood mitigation and 
water quality improvement opportunities within the site.  Once a site plan 
has been developed, a more refined opinion of cost can be prepared. 

o Efforts on site 4 should focus on riparian corridor restoration.  This would 
best be accomplished through partnering with the NRCS and FSA to 
implement cost share programs established for agricultural land. 

o Site 5 presents an opportunity for a conservation development through a 
partnership with the developer and KCMO.  The Stream Setback 
Ordinance may apply to this parcel and would provide the developer 
with an opportunity to protect the stream corridor, use it as a recreational 
amenity, and get a density bonus by applying the Conservation 
Development and Open Space Ordinance to the remainder of the site.  
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