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Landscape  Performance Benefits 

Environmental Benefits 

 
● E1 - Reduces stormwater peak runoff flow by 76% (9.2 cfs) and peak volume by 36% 

(39,000 gallons). 
 
Background 
Prior to implementation of the Middle Blue River Basin Green Solutions Pilot Project, the 75-
year old Marlborough neighborhood (Figure E1-1) was characterized by deteriorating street 
and sewer infrastructure, and small areas of localized flooding. Curbs or swales were not 
present along the streets, and stormwater ran down the streets to intersections where it inlet 
into a combined sewer system. Instead of controlling peak runoff flows using traditional 
infrastructure like central storage tanks or large detention areas which may not fit 
neighborhoods in retrofit situations, the city chose to test a green infrastructure approach.  
 
The pilot project is located in the middle reaches of the Blue River Basin watershed in Kansas 
City, MO (Figure E1-2). Celebrated as the first green infrastructure project tested at a 
neighborhood scale in Kansas City, stormwater runoff was controlled through 81 rain gardens, 
36 small bioretention areas, subsurface water storage systems holding 360,320 gallons of 
stormwater, and permeable paving.  Locations of these green infrastructure features are shown 
in Figure E1-3.  
 

 
Figure E1-1: Green infrastructure pilot project is located throughout the old Marlborough 
neighborhood in eastern Kansas City, MO (Kansas City Water Services 2013, p. 8). 



 

2016 LAF Case Study Investigation Methods: Middle Blue River Basin Pilot Project  Page 3 

 

 
 
Figure E1-2: Green infrastructure pilot project is located in the middle reaches of the Blue River 
watershed in Kansas City, MO (Landscape Architecture Foundation, Timothy Kellams 2016, 
adapted from Kansas City Water Services 2013, p. 9). 



 

2016 LAF Case Study Investigation Methods: Middle Blue River Basin Pilot Project  Page 4 

 

 

Figure E1-3: Location of rain gardens, bioswales, and bioretention areas and other BMPs of the 
Pilot Project area (Kansas City Water Services 2013, p. 22).  
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Methods 
According to the “Middle Blue River Basin Green Solutions Pilot Project Final Report” (Kansas 
City MO Water Services 2013, p.49), reliable post-construction BMP flow data was not 
available, so a modeled approach was used. Initial hydraulic modeling was conducted and 
submitted by URS in October 2012 using the XPSWMM hydraulic modeling software. The 
modeled area includes the pilot project area and an adjacent control area located directly south 
(Figure E1-3). The model was initially calibrated to Darcy’s Law equations, but additional 
calibration utilized precipitation data from three rainfall events in April, May, and June 2013, 
and monitored BMP flow data (UMKC 01 flow meter) from April 2013. Comparative model 
results for both the Pilot Area Outlet and Combined Sewer Outfall 069 are summarized in Table 
E1-1 excerpted from the November 2013 Final Report issued by Kansas City Water Services. 
Readers are referred to the report for more detail concerning the modeling methods, 
calibration methods, and the calibration/verification hydrographs.    
 
 

 
Figure E1-3: Extent of URS hydraulic modeling for the Pilot Area and Control Area. 
(Kansas City Water Services 2013, p. 49). 
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Location 

Pre-Existing Conditions 
Model 

Calibrated BMP Model Difference  

Peak Flow 
(cfs) 

Total 
Volume (cf) 

Peak Flow 
(cfs) 

Total 
Volume (cf) 

Peak Flow 
(%) 

Total 
Volume (%) 

Pilot Area 
Outlet 

12.1 108,600 2.9 69,600 -76.0 -35.9 

CSO 069 45.6 184,000 30.9 133,000 -32.2 -27.7 

Table E1-1: Comparison of Pre-Existing Conditions and Calibrated BMP Model Results for an 
OCP Design Storm D (2-mo, 16.75 hr) with a total rainfall depth of 1.4”.  
(Kansas City Water Services 2015, p. 50). 
 
Calculations 
Percent Change: ((y-x)/x) x 100, in which x= original value, y= new value 
Pilot Area Peak Flow Reduction:  (2.9 cfs - 12.1 cfs)/12.1 cfs x 100 = 76.0% decrease 
Pilot Area Total Volume Reduction: (69,600 cf - 108,600 cf)/108,600 cf x 100 = 35.9% decrease 
CSO 069 Peak Flow Reduction:  (30.9 cfs – 45.6 cfs)/45.6 cfs x 100 = 32.2% decrease 
CSO 069 Total Volume Reduction: (133,000 cf – 184,000 cf)/184,000 cf x 100 = 27.7% decrease 
 
Limitations 
Only flow data for meter UMKC 01 was available at the time of model calibration, but because 
of the location, it was still possible to determine the aggregate impact of the BMP installations. 
Flow meters, KCMO 01, 02, & 03, are now operational, and can be used to determine 
performance of intermediate BMPs. 
 
Sources 

Kansas City Water Services. 2013. “Middle Blue River Basin Green Solutions Pilot Project Final 
Report.” November. Kansas City MO Water Services.  
 
URS. 2012. “XPSWMM Hydraulic Model--BMP Impact and Calibration Report.” October. 
 

 

● E2 – Captures and infiltrates up to 360,320 gallons of stormwater per 1.4-in storm 
event.  
 

Methods 
Engineering sizing calculations as part of project design of various BMP features. Runoff stored 
through the utilization of permeable pavers, porous concrete, rain gardens, and subsurface 
storage systems. 
 
Calculations 
Stormwater storage capacity tabulations and calculations were performed by project engineers 
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and reported in the “Middle Blue River Basin Green Solutions Pilot Project Final Report” (Kansas 
City Water Services 2013). 
 
Limitations 
Reported stormwater storage capacity is what is available, not the extent of measured 
utilization. 
 
Sources 
Kansas City Water Services. 2013. “Middle Blue River Basin Green Solutions Pilot Project Final 
Report”. November. 

 

 

● E3 - Reduces overall stormwater runoff by approximately 80%.   
 
Methods 
This benefit summarizes the work of graduate student Yanan Ma at the University of Missouri-
Kansas City funded by EPA through a contract with Tetra Tech, Inc.  
 
Stormwater runoff from the 100-acre pilot project area, and an adjacent 80-acre control 
watershed, was measured and averaged using four operational Teledyne ISCO 2150 Area 
Velocity Module flowmeters. A rain gauge and data logger was installed at 77th Street and the 
Paseo, supplemented with other rainfall loggers at Brooklyn PS, and 75th Terrace and Troost. 
Monitoring began in the Pre-Construction period (no rain gardens) using 24 rain events from 
12/27/2008 to 6/3/2010. Monitoring was interrupted from 08/2010 to 01/2011 when the pipe 
system being monitored was relined and rehabilitated. After completion of the pipe repair, pre-
construction monitoring resumed and 6 rain events were recorded from 2/27/2011 through 
5/8/2012 during which time construction of the 135 rain gardens started. Post-Construction 
monitoring recorded 8 rain events during the period 11/11/2012 to 5/31/2013 (extent of thesis 
data). During the pipe repair period (pre-construction period), the flowmeters malfunctioned 
and only velocity was recorded. Using the continuity equation (Q=VA) since the Post-
Construction period used the same pipe system, flow rate was reconstructed and a regression 
analysis established the upper uncertainty range.    
 
Readers are referred to the thesis for step-by-step data analysis and calculations leading up to 
runoff percentage (runoff depth/rainfall depth), normalizing for rainfall differences within and 
between the Pre- and Post-Construction comparison periods.  
 
Runoff percentage: 21% (Pre-Construction period) 
Runoff percentage: +/- 41% (Pre-Construction period after pipe repair) 
Runoff percentage: 7.6% (Post-Construction period) 
 
The runoff percentage increase after the monitored flow pipe repair during the Pre-
Construction period indicates the amount of leakage taking place resulting in under-measured 
runoff. Therefore the +/-41% number is used and pipe conditions are consistent with the Post-
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Construction (completed rain garden) period. Runoff differences are concluded to be 
attributable to flow reduction through rain garden infiltration. 
 
Data analysis is in [general] agreement with a detailed WinSLAMM hydrologic model which 
compared runoff volume from test and control areas (p 33). 
  
Calculations 
Reduction of runoff percentage: ( +/-41% - 7.6%)/41% = +/- 81.5% 
 
Limitations 
Extra calculations and modeled corrections were needed for malfunctioning flowmeters. 
Individual flowmeters also became non-operational on occasion which required 
compensational adjustments to the total flow volume being measured. 
 
Sources 
Ma, Yanan. 2013. “Watershed-Level Analysis of Urban Rain Garden Performance”, Master’s 
thesis, University of Missouri-Kansas City. Published by ProQuest LLC. UMI Number: 1547661. 

 

 E4 -  Sequesters an estimated 3,831 lbs of atmospheric carbon annually through 134 
trees, equivalent to driving a single-passenger vehicle 4,165 miles. The tree canopies 
also intercept an estimated 822 gallons of stormwater runoff annually. 

 
Methods 
Referencing Kansas City Water Service Department 2013 Tree inventory and i-Tree projections. 
Species identification and diameter breast height (DBH) were recorded, then the atmospheric 
carbon sequestration (lbs) and intercepted stormwater runoff (gal) per tree species and 
number of trees were calculated using the National Tree Benefit Calculator (NTBC). The 
inventory, along with calculated metrics, is included in Table E3-1. 
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Table E3-1: Tree Inventory for Middle Blue River Basin Pilot Project and environmental benefits 
estimated through the National Tree Benefit Calculator (Kellams 2016). 
 
Calculations 
Calculations were conducted using the National Tree Benefit Calculator (NTBC). The tree type, 
diameter, tree location by region, and land-use are entered into the NTBC. The NTBC then uses 
an internal formula to to develop stormwater, property value, energy, air quality, and 
atmospheric carbon reduction metric. These all help produce an overall benefit of the tree in 
U.S. dollars. More information concerning the approach and internal calculation methods can 
be found at: 
http://www.itreetools.org/streets/resources/Streets_Reference_Cities_Science_Update_Nov2011.pdf 
 
Limitations 
There are a few limitations using this method. Some of the inventoried trees were not included 
in the National Tree Benefit Calculator/i-Tree database, so appropriate substitutions were 
made. This is also a projected, not measured metric. 
 
Sources 
Kansas City Water Service Department 2013 Tree inventory. 
 
National Tree Benefit Calculator: 
http://www.treebenefits.com/calculator/treeinfor.cfm?zip=&city=&state=&climatezone=Midw
est 
 
United State Environmental Protection Agency Greenhouse Gas Equivalencies Calculator. 
Accessed May 18, 2017: https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator 
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Social Benefits 

● S1 - Improves the overall appearance of the neighborhood for 69% of 22 surveyed 

residents.  

 

Improves the overall appearance of the neighborhood for 69% of 22 resident 

respondents who indicated “definitely improved” (64%) or “somewhat improved” 

(5%). 

 

● S2 – Appeals aesthetically to 64% of 22 surveyed residents through the addition of the 

streetside rain gardens.  

 

64% of surveyed residents liked the appearance of the streetside rain gardens “very 

much” (32%) or “somewhat” (32%). 

 

Methods 
For Social Benefits S1 and S2, an introduction letter and 14-question paper based survey was 
mailed to 162 neighborhood residences within the pilot project area.  The introduction letter 
also contained a web address for optionally taking the survey online via the KSU Qualtrics 
system if more convenient. Since the survey involved human subjects, solicited opinions, and 
research results would be published, the survey was submitted to the Kansas State University 
Institutional Review Board (IRB) to ensure that no significant risks were anticipated and proper 
research protocols were followed. After review, the survey was determined to be exempt under 
the category 45 CFR 46.101 (b)(2) (Proposal #8333).  
 
The survey response rate was 13.6%, considered typical for this type of survey without 
employing door-to-door follow-up by researchers who would also require IRB training (not part 
of IRB application and outside the available timeframe). Most respondents (90.9%) chose to use 
the paper-based questionnaire returned via a postage-paid envelope to the survey 
administrator. The survey questions and results can be found in Appendix A. 
 
Calculations 
Results were summarized by simple tabulations and percentage breakdowns. 
 
Limitations 
Although the response rate was typical, a larger sample size might be more representative. 
There is also a possibility that people having a negative reaction to the pilot project might be 
more motivated to respond. 
 
Sources 
Hahn, Howard, Timothy Kellams, Lisa Teese, and Jim Schuessler. 2016. “Survey of Potential 
Social Benefits of the Middle Blue River Basin Green Solutions Pilot.” Administered July 22-Aug 
24. Landscape Architecture Foundation Case Study Investigation: Middle Blue River Basin Green 



 

2016 LAF Case Study Investigation Methods: Middle Blue River Basin Pilot Project  Page 11 

 

Solutions Pilot Project, Kansas City, MO.  
  

Economic Benefits 

 

● Ecn1 – Contributed to rebounding home values in the pilot area to within -1.36% of 
2012 values, compared to -18.72% in the control area which did not receive rain 
gardens and visual improvements to streets, gutters, and sidewalks, within the 
context of Kansas City housing value decreases following national trends. 

 
Methods 
Property values in the pilot project area are dependent on many factors: the rate of the 
national economic recovery, the relative strength of the Kansas City, MO housing market, and 
general market values of the entire Marlborough neighborhood dependent on age/condition of 
the housing, lot/structure size, quality of surrounding schools, and other local factors. Any 
potential housing value gains due to project improvements including street/curb upgrades, 
sewer rehabilitation (not visible), sidewalk installation/repair, and streetside rain gardens are 
anticipated to be slight and masked within the overall market recovery trend. Figures Ecn1-1 
and Ecn1-2 show housing market trends for Kansas City, MO (2007-2016) and the Marlborough 
neighborhood area (2011-2016). The housing market underwent a substantial decrease in 2009, 
which continued to a lowpoint in late 2012. Since that time, the housing market is slowly 
recovering, but is nowhere near the pre-2009 high. 

 
Figure ECN1-1: Housing market trend for Kansas City, MO (2007-2016) (Zillow 2016a). 
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Figure ECN1-1: Housing market trend for the Marlborough Heights-Marlborough Pride 
Neighborhood in eastern Kansas City, MO (2011-2016) (Zillow 2016b). 
 
Within this housing market context, potential changes in housing values attributable to 
improvements within the pilot project area were compared against streets located south of the 
pilot project area that received no improvements. Zillow (www.zillow.com) property value data 
(“zestimates”) were compiled for 58 randomly selected addresses within the pilot project area 
(Appendix B). Zestimates are not appraisals, but are useful for comparative analysis. The 
valuation formula behind the estimate is proprietary, and is based on physical attributes 
(location, lot size, number of bedrooms, etc.), tax assessment records, and prior and current 
real estate transactions.  
 
Property value estimates were sampled for November 2012 (project completion), February 
2015, and August 2016. In addition, the house square footage and sales history was included. 
Upon inspection of the data, two addresses were culled as being non-representative; the 
square footage of one house (2,878 sf) was double the sample average, and another house was 
a foreclosure property that posted extraordinary appreciation (174%) over four years. Of the 
remaining 56 sampled houses, 28 houses were fronted by streetside rain gardens (BMPs), and 
28 houses were not BMP locations, but received street, gutter, and sidewalk improvements.  
 
As a comparative control, 20 houses were selected in an adjacent area south of the pilot project 
area within the same neighborhood. Incidentally, this is the same control area used for the 
stormwater runoff analysis within Outfall 059 (Figure E1-3). The control area contains similar 
housing type, style, age and property values compared to the pilot project area before 
improvements. All of the sampled address locations for the pilot project and control areas were 
then mapped using GIS (Figure Ecn1-3). 
 

http://www.zillow.com/
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Figure Ecn1-3: Sampled address locations in pilot project and control areas. (Hahn 2016) 
 
The average sampled housing values within the pilot project area and control area are shown in 
Tables Ecn1-1 and Ecn1-2 respectively (see Appendix B for the detailed data).  Note that the 28 
homes with no BMPs shown in Table Ecn1-1 are still benefitting from street, curb, and sidewalk 
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improvements within the pilot project area. 
 

 
Table Ecn1-1: Averaged estimated housing values for 56 sampled homes within the pilot project 
area between 2012-2016 (Zillow 2016c).   
 

 
Table Ecn1-2: Averaged estimated housing values for 206 sampled homes within the control 
comparison area between 2012-2016 (Zillow 2016c). 
 
In both tables, the “Avg per Parcel % Change” column is the average of the individual home 
value % changes from 2012 to 2016 as depicted in each row of the full data table (Appendix B). 
This calculation is more sensitive to individual changes in home appreciation/depreciation. The 
“% Change of Column Avg” column is the simple calculation of housing value % change between 
2012 and 2016 after the housing values have been averaged for the column. This calculation, 
which is the one used the pilot area-control area comparison, tends to average out anomalies 
like foreclosure properties which are typically bought low and show large appreciation gains 
which skew the individual home value gains/losses within the overall neighborhood and are not 
reflective of values possibly attributable to pilot project improvements. 
 
The first conclusion that can be drawn for both comparison areas is that housing values are 
lower in 2016 than 2012, but are rebounding from an intermediate low in 2015. From the 
summary averages, it is clear that the pilot project area was not hit as hard in 2015 (or slightly 
before) as the control area and is rebounding at a faster rate: -1.36 % average value change for 
the pilot project area vs. -18.70% value change for the control area. Since the housing and 
overall neighborhood characteristics of the comparison areas are similar and only separated by 
several streets, it appears that the pilot project improvements are contributing to a higher 
perceived image reflected in the housing value difference. 
 
Calculations 
Pilot Project Area:  ($60,474 (2016) - $61,309 (2012))/ $61,309 (2012) x 100= -1.36% 
Control Area:  ($55,878 (2016) - $68,750 (2012))/ $68,750 (2012) x 100 = -18.72% 
 



 

2016 LAF Case Study Investigation Methods: Middle Blue River Basin Pilot Project  Page 15 

 

Limitations 
None. 
 
Sources 
Zillow. 2016a. “Housing market trend for Kansas City, MO (2007-2016).” Accessed August 29: 
http://www.zillow.com/kansas-city-mo/home-values/ 
 
Zillow. 2016b.  “Housing market trend for the Marlborough Heights-Marlborough Pride 
Neighborhood (2011-2016).” Accessed August 29: http://www.zillow.com/marlborough-
heights-marlborough-pride-kansas-city-mo/home-values/ 
 
Zillow 2016c. “Housing Values.” Accessed August 14: http://www.zillow.com/homes/ 
 
 

Cost Comparison  

 
The total constructed cost of the 100-acre pilot project was $10.41 million, and the “green 
infrastructure” portion cost $6.02 million for 360,320 gallons of storage equating to $16.71 per 
stored gallon. As a means to compare against a “grey infrastructure” approach, a 3 million 
gallon storage tank alternative first proposed in 2008 was used. This alternative included 
storage tanks, screening facilities, and outflow pumping station at a total cost of $50.6 million, 
resulting in a constructed storage cost of $16.87 per gallon. The cost difference between the 
approaches is less than 1%; however, the green infrastructure exceeds a 2008 estimate 
of  $10.36 per stored gallon across the entire 069 Outfall. 

 A more complete cost comparison would account for equivalent performance (gallons stored), 
maintenance over time, and offsetting direct or indirect benefits. Measured performance data 
has not been fully released yet, and maintenance costs over time are still being evaluated. 

Methods 
A recent summary by Kansas City Water Services puts green infrastructure for the entire 
Overflow Control Program (OCP) in budget context (Figure CS-1), and context with other 
strategy elements and number of projects (Figure CS-2). In reality, the pilot project is probably 
most accurately described as a “green-grey” infrastructure hybrid project if the sewer 
rehabilitation is included.  
 

http://www.zillow.com/kansas-city-mo/home-values/
http://www.zillow.com/marlborough-heights-marlborough-pride-kansas-city-mo/home-values/
http://www.zillow.com/marlborough-heights-marlborough-pride-kansas-city-mo/home-values/
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Figure CS-1: Overflow Control Program Overview of Various Strategy Elements in 2035 Dollars. 
(KCWS 2016, slide 20). 
 

 
Figure CS-2: Comparison of Overflow Control Program Elements in 2035 Dollars. (KCWS 2016, 
slide 21). 
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The full cost of the green infrastructure approach compared to conventional infrastructure on 
an equivalent basis needs to account for performance, “triple bottom-line” considerations, and 
maintenance over time. Since measured performance data for the Middle Blue River Pilot 
Project has not been released by the EPA as of August 2016, the constructed cost of the green 
infrastructure/distributed storage pilot project will be simply compared to the cost of a storage 
tank alternative proposed in 2008. The storage tank alternative (grey infrastructure) is 
mentioned in the Kansas City Overflow Control Program Report (KCWS 2012, p 10-13), Green 
Alternatives for Outfalls 059 and 069 Report (KCWS 2008), and the Middle Blue River Basin 
Green Solutions Pilot Project Final Report (KCWS 2013, p10). This alternative consists of two 
storage tanks having a combined capacity of 3 million gallons, screening facilities, and outflow 
pumping station at a cost of $50.6 million (2006 dollars) (KCWS 2008, p. 3). 
 
The green infrastructure and grey infrastructure (storage tank) cost comparison is presented in 
Table CP-1. Overflow reduction targets, costs of overflow control measures, and the cost of the 
storage tank alternatives for the 069 and 059 outfalls, and the smaller pilot project site (100 ac).  
 
 
 

 Overflow Control Plan Allocation 

Middle Blue River Basin
a

  

Typ. Wet Weather Flow: 623 million gal 
Former Overflow: 149 million gallons (MG) 
Est. Future Overflow: 27 MG 
Reduction Target: 122 MG 

$90.99 million
a

(estimated 2012 $) 

(all OCP strategies) 

Green-Gray vs. Grey Infrastructure 
Comparison (mid-2006 dollars) 

Estimated Capital Costs 
“Green-Grey Alternative” 

Estimated Capital Costs 
“Grey Alternative” 

Area Tributary to Outfall 069 (475 ac) 
Green Storage Needed: 2.375 MG 
Grey Storage Needed: 2 MG 

$24.6 million
b,c

(estimated)  

($10.36/gallon) 

$30.6 million
b

(estimated) 

($15.30/gallon) 

Area Tributary to Outfall 059 (269 ac) 
Green Storage Needed: 1.125 MG 
Grey Storage Needed: 1 MG 

$10.3 million
b

(estimated) 

($9.16/gallon) 

$20 million
b

(estimated) 

( $20.00/gallon) 

Total for Outfalls 069 + 059 (744 ac) 
 Green Storage Required: 3.5 MG (includes 

storage + 6 hrs pumping during peak events 
Grey Storage Required: 3 MG  

$34.9 million
b

(estimated) 

($9.93/gallon) 

$50.6 million
b

(estimated) 

($16.87/gallon) 

069 Outfall
 c (p.4)

as measured 

Volume reduction:  292,000 gallons 

  

Pilot Project (100 ac) Total Cost 
(located in Outfall 069) 

$10.41 million
d

 (actual) 
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Green Infrastructure portion 

(360,320 stored gal)
e

 
$6.02 million

d (actual) = 

$16.71/gal 

 

Sewer Rehabilitation portion* 
$2.97 million

d (actual) 
 

Street Improvements portion* 
$1.42 million

d (actual) 
 

Table CP-1: Construction Cost Comparison ($/overflow gallon stored) Between Green-Grey 
Infrastructure and Grey Infrastructure (Storage Tank) Alternatives for the Middle Blue River 
Basin and Smaller Pilot Project (Landscape Architecture Foundation: Howard Hahn 2016). 
a

Kansas City Water Services, Overflow Control Plan (OCP). 2012, p.10-12, Table 10-2: Summary of 

Estimated Cost and Performance, Updated CCP from 2008. (extraction and reformat). 
b

Kansas City Water Services, Green Alternatives for Outfalls 059 and 069 Report (June 10, 2008, pp 2-3). 
c
Kansas City Water Services, Middle Blue River Basin Green Solutions Pilot Project Final Report. 2013, 

p.10. 
d

KCWS (2013, p. 52) 
e

Storage includes temporary ponded water in rain gardens and bioretention areas, saturation storage in 

bioretention soil mix (40% void), and in-pipe storage; no estimate of infiltration included (factor being 
measured). 
*Necessary for green infrastructure to work properly due to specific sewer/street conditions, and for 
social benefits (part of triple bottom line). 
 
Interpreting the raw “green” and “grey” infrastructure approaches is not straightforward for 
the pilot project. One factor to consider is whether the pilot project was a “green 
infrastructure” or a “green-grey” hybrid due to the distributed underground storage that was 
costed under the green infrastructure portion of the budget. Since the distributed underground 
storage is integral to the planned green infrastructure functioning and performance, it is 
assumed to be a valid inclusion in the “green” category. 
 
Another consideration is whether the storage tank alternative should be compared against the 
total pilot project cost or just the green infrastructure portion. To some degree, street 
improvements and curb installation were necessary to properly direct runoff water into the 
street-side rain gardens and bioretention areas. However, the street improvements and sewer 
rehabilitation extensively described in KCWS (2013, p. 48) could have also been necessary to 
convey runoff to the storage tanks of the “grey infrastructure” alternative, and meet the same 
community goals. Inclusion of the extra street and sewer rehabilitation costs do not represent 
typical conditions, and may be unnecessary in future green infrastructure project locations.  
 
The preliminary engineering study and cost estimate for the storage tank alternative prepared 
in 2008 did not take into account the specific street/sewer conditions of the pilot project area 
(KCWS 2008, p 3); therefore the “green” approach also should not include these extra 
conditions for an equivalent comparison. For all these reasons, the “green-grey” and “grey” 
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comparison will not include the costs of the street improvements and sewer rehabilitation. 
 
Since the capacity utilization and detailed performance measurements have not yet been 
released for the pilot area, the cost comparison will simply compare the constructed price per 
gallon between the green-grey infrastructure approach and the grey infrastructure (storage 
tank) approach. 
 
Calculations 
 
According to the City’s Overflow Control Plan (OCP) (KCMO Water Services 2012), green 

infrastructure could be a viable option and is included in the range of treatment strategies 

underway to meet the City’s overflow volume reduction goals. For the full range of overflow 

reduction strategies, the city committed to a plan requiring $2.3 billion (2008 dollars) in capital 

costs that will extend to 2035 at which time the capital costs will be $4.5-5 billion when 

complete. At the overall OCP scale, green infrastructure/distributed storage represents 1.9% 

($86 million/$4,530 million) of total projected OCP infrastructure cost by 2035. In 2012 dollars, 

the budget for the full range of OCP strategies for the Middle Blue River Basin portion is $90.99 

million.  

 

With this context in mind, the total constructed cost of the 100-acre pilot project was $10.41 
million, and the “green infrastructure” portion cost $6.02 million for 360,320 gallons of storage 
equating to $16.71 per stored gallon. As a means to compare against a “grey infrastructure” 
approach, a 3 million gallon storage tank alternative first proposed in 2008 was used. This 
alternative includes storage tanks, screening facilities, and outflow pumping station at a total 
cost of $50.6 million, resulting in a constructed storage cost of $16.87 per gallon. 
 
Grey Infrastructure Construction Cost: $6.02 million / 360,320 gallons = $16.87 per gallon 
 
Green Infrastructure Construction Cost: = $50.6 million / 3,000,000 gallons = $16.71 per gallon 
 
Cost Difference: ($16.87/gal - $16.71/gal)/$16.87/gal = 0.95%  
 
Limitations 
Comparing just construction cost per stored gallon, the green infrastructure cost is very close to 
grey infrastructure cost per gallon, and far exceeds the composite 2008 “green-grey” estimate 
for combined Outfalls 069 and 059 by $6.78/gallon. Currently, engineers are looking for ways to 
bring down the green infrastructure cost per stored gallon within expectations. 
 
Until more pilot area flow data is released, the cost comparison between the “green” and 
“grey” infrastructure only considers construction cost per stored gallon, not equivalent 
performance cost per gallon. If performance is assessed by total overflow gallons reduced, the 
reduction benefits of infiltration associated with green infrastructure are not being considered 
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which would make green infrastructure costs lower. Also, indirect cost benefits like the 
reduction of volume and pollutant load in stormwater flowing to the combined sewer system, 
destined for the wastewater treatment plant, are not being considered in the accounting. 
 
Sources 
Kansas City Water Services (KCWS). 2008. Green Alternatives for Outfalls 059 and 069. Report 
(June 10). 
 
Kansas City Water Services (KCWS). 2012. Overflow Control Plan (OCP). January 30, 2009 
(Revised April 30, 2012). City Contract 770, City Project 81001. Accessed August 5: 
https://www.kcwaterservices.org/wp-
content/uploads/2013/04/Overflow_Control_Plan_Apri302012_FINAL.pdf 
 
Kansas City Water Services (KCWS). 2013. Middle Blue River Basin Green Solutions Pilot Project 
Final Report (November). Accessed August 5: 
http://www.burnsmcd.com/Resource_/PageResource/Overflow-Control-Program-
Assistance/Final-Report-Kansas-City-Overflow-Control-Program-Middle-Blue-River-Basin-Green-
Solutions-Pilot-Project-2013-11.pdf 
 
Kansas City (MO) Water Services. 2016. “KC Water Cost of Service Task Force Meeting #4” slide 
presentation, July 19, 2016. Accessed August 5: https://www.kcwaterservices.org/wp-
content/uploads/2016/05/KCWater_COS_Presentation_Meeting1_071916_FINAL.pdf 
 

Sustainable Features 

 
● Sustainable Feature - Increases walkability for 162 residents in the project area with 

5,400 ft of new ADA accessible sidewalk in locations where no sidewalk previously 

existed or existing sidewalks in disrepair were replaced. 

 
Calculations 
None 
 
Limitations  
Although the survey indicated that a majority (55%) of the resident respondents have observed 
more people using the sidewalks, a significant 45% have not (Question 10).  A better measure 
would be to conduct direct observational analysis or door-to-door survey to increase the 
sample size.  
 
Sources 
Kansas City Water Services. 2016. “Middle Blue River Green Solutions Pilot Project Powerpoint 
Overview”, Slide 23. Accessed August 16: http://kcdv.tv/big-muddy-speakers-
series/2014/03_march/lara-isch/index.html 
 

https://www.kcwaterservices.org/wp-content/uploads/2013/04/Overflow_Control_Plan_Apri302012_FINAL.pdf
https://www.kcwaterservices.org/wp-content/uploads/2013/04/Overflow_Control_Plan_Apri302012_FINAL.pdf
http://www.burnsmcd.com/Resource_/PageResource/Overflow-Control-Program-Assistance/Final-Report-Kansas-City-Overflow-Control-Program-Middle-Blue-River-Basin-Green-Solutions-Pilot-Project-2013-11.pdf
http://www.burnsmcd.com/Resource_/PageResource/Overflow-Control-Program-Assistance/Final-Report-Kansas-City-Overflow-Control-Program-Middle-Blue-River-Basin-Green-Solutions-Pilot-Project-2013-11.pdf
http://www.burnsmcd.com/Resource_/PageResource/Overflow-Control-Program-Assistance/Final-Report-Kansas-City-Overflow-Control-Program-Middle-Blue-River-Basin-Green-Solutions-Pilot-Project-2013-11.pdf
https://www.kcwaterservices.org/wp-content/uploads/2016/05/KCWater_COS_Presentation_Meeting1_071916_FINAL.pdf
https://www.kcwaterservices.org/wp-content/uploads/2016/05/KCWater_COS_Presentation_Meeting1_071916_FINAL.pdf
http://kcdv.tv/big-muddy-speakers-series/2014/03_march/lara-isch/index.html
http://kcdv.tv/big-muddy-speakers-series/2014/03_march/lara-isch/index.html
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● Sustainable Feature: Provided subject matter for educational tours and opportunities 

to visitors and inhabitants of approximately 162 residences with 6 interpretive and 

educational signs about the sustainable implementations of the project, which 

includes permeable pavers, porous sidewalk and rain gardens.  

 
Methods 
The Kansas City Water Services Department has conducted several educational tours of the 
pilot project neighborhood as documented in the “Middle Blue River Green Solutions Pilot 
Project Final Report.” The bus tours have generally been for visitors to Kansas City for 
conferences and professional organizations requesting tours. Residents sometimes come 
outside during the tours and listen to the presentations. There was one tour for City Council 
members, which also included neighborhood leaders. 
 
Calculations None 
 
Limitations  
Other than the tours and general observation, no in-person or mailed surveys have been used 
to assess how often signs are read or to what degree the signs are understood. 
 
Sources 
Kansas City Water Services. “Middle Blue River Basin Green Solutions Pilot Project Final 
Report”. November 2013. Kansas City, MO.  
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Appendix A 

Survey Mailed to Residents in the Middle Blue Pilot Area: IRB Approval 
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Mailed Cover Letter & Survey Mailed to Residents in the Middle Blue Pilot Area 
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Appendix B 
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Appendix C 

 

 

 

 
“Curb Extension Surface and Below Grade Features” (Source: Kansas City Water Services 
Department. 2012. Middle Blue River Basin Green Solutions Pilot Project Operations and 
Maintenance Manual.) 


