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1 Executive Summary 

Kansas City’s water supply contract with Raymore will expire in the year 2021.  The contract allows 
for Raymore and Kansas City to negotiate new limits and to develop a new contract based upon the 
mutually agreeable limits.  Raymore requested that HDR evaluate Raymore’s water supply options 
and make a recommendation on procuring an additional wholesale water supply allocation.  A 
second task, a follow up on the first, was to evaluate the cost of ground storage and a pump station 
versus elevated storage as water storage options to meet peak hour demands. 

1.1 Water Supply Options 

HDR re-evaluated the population and water projections provided in Raymore’s 2009 revised Water 
Master Plan report.  We examined the report projections, historical water usage and current trends. 
Based on this review a revised population and corresponding water demand projections were 
developed.  HDR’s projected water demands indicate that Raymore will need between 2.3 and 3.45-
million gallons per day (MGD) for an average day in the year 2032.  To meet a maximum demand 
day, Raymore will need between 5.1 and 8.97-MGD.  The contract with Kansas City limits Raymore 
to 3-MGD per day from Kansas City.  The revised projections indicate Raymore will exceed the 
contract limits in the next two years during a maximum day event and will exceed the contract 
limits during summer months in 2017.  HDR recommends the City obtain an additional 6.0-MGD of 
water supply to meet the City’s year 2032 maximum day water demands.  Table 1-1 presents the 
estimated population growth and water use over the next 20-years. 
 
 

Table 1-1, Population and Water Demand Projections 

Year Population Average Day 

Demand 

(MGD) 

Maximum Day 

Demand 

(MGD) 

2010 19,206 1.26 3.28 

2012 20,642 1.52 3.95 

2017 24,176 2.38 6.19 

2022 27,604 2.76 7.18 

2027 31,060 3.11 8.08 

2032 34,519 3.45 8.97 

 
 
Several water supply options were considered to meet the City of Raymore’s additional need of 6.0-
MGD as a source of drinking water.  The options considered include: 

• Water from a reservoir 

• Well water 

• Independence, Missouri, Water Department 

• Harrisonville, Missouri, Water Department 

• Public Water Supply District No. 7 of Cass County, Missouri 

• Kansas City, Missouri, Water Services Department 

• Tri-County Water Authority, Independence, Missouri 

• WaterOne of Johnson County, Kansas 
 
A reservoir and well water supplies were not extensively evaluated because they require long 
transmission mains, construction of treatment facilities and pumping stations, which would include 
a high capital investment.  They were therefore eliminated from further consideration 
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Independence, Harrisonville, and Public Water Supply No. 7, cannot provide sufficient capacity to 
meet Raymore’s water demand, and were not considered further.   
 
Each of the remaining three utilities; Kansas City, Tri-County, and WaterOne, currently provide 
water to municipalities or water districts outside of their corporate boundaries, has some capacity 
available, and are willing to supply additional water to Raymore.  None of the providers are able to 
provide the additional 6-MGD immediately.  Kansas City is the only provider able to supply an 
additional 1-MG immediately.  Connection to WaterOne or Tri-County will require construction of 
new facilities. Each of these providers was evaluated further as a potential wholesale water 
provider.  The evaluation and recommended plan of action came down to cost of water provided. 
 
Given the City’s high growth rate over the last ten years as well as future population projections, 
HDR recommends that the City begin negotiations on a new contract for total water supply capacity 
to supply a maximum day demand of 9-MGD.  This can be in the form of a single source for delivery 
or a dual source.  A dual source of supply is recommended because one supplier may have some 
unforeseen inability to deliver water. 
 
Determining Raymore’s recommended course of action going forward has been difficult due to 
changes in Kansas City’s water rates and the actions of other water entities neighboring Raymore.  
At this time it appears The City of Belton will contract with WaterOne as an additional source of 
water supply.  Public Water Supply District No.1 of Jackson County (Grandview) discussing a 
contract with Tri-County Water Authority.    
 
Since providing Raymore with a draft of this report in June 2011, a Kansas City Star newspaper 
article appearing on July 28th of 2011, quoted City Manager Troy Schulte as saying water rates in 
Kansas City are expected to rise 10% annually to help Water Services pay for infrastructure 
improvements needed in their system.  In January 2012, Kansas City announced a rate increase of 
12% beginning in May.  The Kansas City Star article and Kansas City’s letter announcing the rate 
increase this year are included in Appendix B. 
 
Raymore’s existing water rate per 1,000-gallons from Kansas City is approximately $2.78, when 
meter fees and re-pumping costs are included.  A 12% rate increase will increase the price to 
purchase water from Kansas City to $3.11 per 1,000-gallons.  The rate increase planned for 2013 is 
expected to be another 10%.  For the purposes of this report the rate increases expected over the 
following 9-years is 8% and the final 10-years of the 20-year study period will be 3%. 
 
In conversations with Kansas City, Raymore may need to construct a new pipe line to 
Harrisonville’s unused KCMO connection, to obtain additional water from Kansas City; the debt for   
the water line and new connection to supply an additional 6-MGD will add another $1.01 per 1,000-
gallons.  
 
The estimated cost for Raymore to connect to Water One and obtain an additional 6-MGD will 
require Raymore to pay a system development charge estimated to be $16.8-million and expend an 
estimated $10.3-million for pipe and connection costs.  Water One’s water rate is currently 
$2.53/1,000-gallons.  Because of the estimated up front costs Water One was not evaluated further. 
 
The proposed rate from Tri-County Water Authority for Raymore to receive an additional 6-MGD is 
$5.44 per thousand for the first ten years and $5.94 for the second ten years of a 20-year expansion 
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program.  After 20-years the TCWA rate would drop to a commodity charge or approximately 
$3.16-per thousand.   
 
Figure 1-1 is a graphical representation of Raymore’s monthly water usage (left scale) and 
estimated costs per 1,000 gallons (right scale) over the next 20 years. 
 

Figure 1-1, Monthly Water Demand Projections and Cost per 1,000-Gallons 
 

 
 
 
Figure 1-1, shows Raymore will exceed current Kansas City contractual limits of 3-MGD in the 
summer of year 2017. The yearly average flow is estimated to be 1.5-MGD in 2012 and 3.5-MGD in 
2032.  Maximum day flows during the summer months are expected to reach 9-MGD in the year 
2032 and approximately 4-MGD this summer. 
 
Kansas City increased rates 12% in 2011 and 2012 and are expected to increase rates 10% in 2013.  
After 2013 rates are estimated to increase 8% each year for 9-years with 3% increases after year 
2021. The estimated cost for purchasing water from Kansas City in 2012 is $3.11 per thousand 
gallons.  Assuming Raymore constructs a water main to the Harrisonville connection the estimated 
cost assuming a 20-year pay back would add $1.01 per year to the price of Kansas City Water.  After 
20-years when the cost of the new main to the Harrisonville connection is paid off, the price of 
water is estimated to be $8.87 per thousand gallons.    
 
Figure 1-1, shows the estimated cost of purchasing water from Tri-County Water Authority.  The 
cost is estimated to be $5.44 per thousand gallons between 2012 and 2021 and $5.94 per thousand 
gallons between the years 2021 and 2032.  After the improvements are paid off the cost of water 
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from Tri-County is estimated to drop to $3.26 per thousand gallons.  The pricing information is 
preliminary and depends on the number of water districts that contract for water from Tri-County. 
 
Figure 1-1 estimates the cost of water from Tri County Water Authority would be less expensive 
than purchasing water from Kansas City in the year 2017 assuming Raymore must construct the 
Harrisonville connection to obtain 6-MGD of additional water.  If Raymore can meet its future water 
demands through their existing connections and does not need to construct a water main to the 
Harrisonville connection, then Tri-County becomes the least expensive option in the year 2020, 
assuming the price increases discussed above. 
 
Based upon the expected change in the price of water from Kansas City and Raymore’s desire for a 
dual source of supply, HDR recommends Raymore proceed with contracting with Tri-County 

Water Authority as a secondary source of water supply.   This option will give Raymore a second 
source of water in the event Kansas City has an emergency and cannot deliver water; and it will 
provide Raymore more of a voice in controlling the price of water.  There will be additional costs in 
the short term for Raymore, but as can be seen in Table 1-1 after project loans are paid, the price of 
water would decrease. 
 

1.2 Elevated Storage versus Ground Storage and Pump Station 

The contract with the City of Kansas City requires Raymore to have a total system storage capacity 
of 2.06-MG, based upon year 2010 water demands.  Raymore currently has 2.5-million gallons (MG) 
in elevated storage and 0.75-MG in ground storage for a total of 3.25-MG.  It is expected that 
Raymore will need additional water storage in the year 2015, to comply with the current Kansas 
City contract.   This equates to the average day water demand of 2.02-MGD, a maximum day water 
demand of 5.25-MGD and a population of 22,798.  
 
The Missouri Department of Natural Resources (MDNR) Design Guide for Community Water Systems 
dated August 29, 2003, recommends a community have “sufficient capacity to provide minimum 
design needed fire flow for the length of fire duration and shall provide adequate storage to meet 
diurnal peak flow with fire flow being considered”.  The suggested fire flow storage based upon a 
population greater than 10,000 people is 3,500-gpm for 3-hours or 630,000-gallons.  Generally 
storage of one average day with fire flow is recommended.  With backup generators at the Kansas 
City facilities that provide water to Raymore and having two separate sources of supply reduce the 
odds of system failure.  Too much storage can lead to water stagnation issues and thus MDNR has 
stated the primary concern for storage systems is “public health”.  The generally accepted guide for 
the amount of storage needed is an average day of storage plus fire flow.  Using this standard; 
Raymore would need additional storage in the year 2021 or when Raymore’s average day water 
demand reaches 2.70-MGD.  Based upon the flow projections this corresponds to a population of 
26,914. 
 
Figure 1-2 is a graph of water storage requirements based upon Kansas City, Missouri’s contractual 
requirements verses the MDNR Design Guide for Community Water Systems recommended 
requirements.  The graph illustrates that additional storage is needed in the year 2015 and 2032 if 
the water demands projected in Figure 1-1 are accurate based upon Kansas City’s contractual 
requirements. 
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Figure 1-2, Water Storage Requirements 

 

HDR evaluated the capital cost of each type of storage at the sites recommended in the updated 

2009 Water Master Plan.  Both capital cost and operational cost were compared and evaluated. The 

capital cost of a ground storage tank and pump station is less than an elevated storage tank. When 

operation and maintenance (O&M) costs were included in the evaluation, a booster pump station 

and ground storage tank is less expensive than an elevated storage tank during a 20-year time 

frame.  If the time frame is expanded beyond 20-years, the elevated storage facility will become less 

expensive due to pump replacement and energy costs.  If the supplier can meet Raymore’s 

hydraulic pressure gradient, then an elevated storage tank will be the recommended option for 

Raymore. 

Elevated storage is estimated to cost $6.9-million and a ground storage tank with pump station is 

estimated to cost $5.4-million.  The decision to build ground storage and a pump station verses 

elevated storage will depend upon the hydraulic gradient that the supplier can provide, the location 

at which the water can be provided, and the price of steel and concrete at the time of construction. 

It is recommended that Raymore plan for a new storage facility in the year 2015 if they remain with 

Kansas City or 2021 if they contract with Tri-County, depending upon population growth and the 

average day water demand.  The choice of elevated or ground storage depends upon the source of 

supply.  Obtaining additional water from Kansas City will require Raymore to construct ground 

storage and pumping facilities if they are required to obtain the additional water from the 

Harrisonville connection.  Tri-County will meet Raymore’s hydraulic grade for elevated storage, 

which has the least costs when O& M is considered.  Raymore should reevaluate water demands 

yearly to determine if the storage requirements are being met and if the timing for additional 

storage is changing. 
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2 Background 

The City of Raymore was one of Missouri’s fastest growing cities in the last decade with a 72% 

increase in population according to US Census data.  Raymore grew from 11,146 people in the year 

2000 to 19,206 in the year 2010.  With this growth came additional infrastructure needs for water, 

sewer, roads and City services.  Population growth in Raymore slowed with changes in the economy 

in the years 2007 to 2009, but it did not stop, the City continued to add water meters through this 

time frame unlike a lot of surrounding communities.  It is expected that population growth will 

continue, but at a slightly slower pace than it did in the last decade. 

Raymore residents currently receive their water from the City of Kansas City, Missouri and 

continued growth in Raymore is dependent upon receiving additional water supply to meet 

demand.  Raymore’s existing contract with Kansas City, limits the volume of water Raymore can 

receive to 3.0-million gallons per day (MGD) with an additional 1-MGD available for emergencies. 

Raymore’s neighbor communities also receive water from Kansas City, Missouri.  These 

communities have also expressed concerns about receiving additional supply from Kansas City.  

The City of Belton’s water purchase agreement with Kansas City expired in 2010 and the City has 

been unable to negotiate a new agreement for additional water and is now working on a contract 

with Water One of Johnson County, Kansas.  The City of Pleasant Hill reported they were unable to 

fill their storage facilities and obtain their contract amounts on a summer day in 2010.  Kansas City 

explained to Pleasant Hill they had an emergency and needed to supply a nearby power plant with 

water from the same transmission main that supplies Pleasant Hill.  Kansas City indicated the 

power plant had priority under the circumstances. 

In the 1990’s Kansas City limited water supply to Raymore, which in turn had to limit heavy water 

usage by it’s customers by restricting the washing of cars and watering of lawns.  It took time, but 

the City of Kansas City responded with improvements in their wholesale water supply system by 

constructing a 20-million gallon water storage and pumping facility in Lee’s Summit, Missouri and 

new transmission mains.  In 2009, the City of Raymore initiated negotiations to increase 

contractual limits with representatives of Kansas City Water Services Department but negotiations 

were unsuccessful.   

Concerned by past difficulties negotiating an increase in the contractual volume of water from 

Kansas City, Raymore decided to evaluate their supply options.  Raymore contracted with HDR 

Engineering, Inc., to develop a report evaluating Raymore’s potential water supply options and 

estimated costs.  The report was to also include an evaluation of elevated water storage versus 

ground storage and pumping costs, so the City has a screened and selected option when they begin 

developing additional peak day storage capacity. 
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3 Existing Water Demands and Facilities 

3.1 Demands 

In 2004, Raymore had a Water System Master Plan developed.  The Master Plan projected future 

water demands based on estimated population growth.  At that time the housing industry was 

booming all across the United States.  The housing bubble burst when the economy slowed in 2007 

and 2008, and the growth projections used in the 2004 Master Plan exceeded actual growth.  The 

City had the water projections revised based on more conservative population growth projections.  

Table 3-1 lists the revised water demand projections from the 2009 evaluation. 

Table 3-1, 2009 Water Demand Projections 

Average Day in MGD 

Low Medium High 

Year Population Projection Projection Projection 

2010 19,321 2.05 2.05 2.46 

2015 22,798 2.47 2.47 2.96 

2020 26,224 2.88 2.88 3.46 

2025 29,676 3.26 3.26 3.91 

2030 33,137 3.64 3.64 4.37 

Maximum Day in MGD 

Low Medium High 

Year Population Projection Projection Projection 

2010 19,321 6.15 5.33 7.38 

2015 22,798 6.41 6.41 8.88 

2020 26,224 7.49 8.64 10.37 

2025 29,676 8.48 9.78 11.74 

2030 33,137 9.47 10.92 13.11 

 Note:  Projections taken from the Burn’s & McDonnell Revised 2009 Master Plan Report 

The “Low” and “Medium” projections used an estimated 2.76 people per metered connection and 

300 gallons per metered connection day of water use to develop an average daily demand, which 

equate to 106 and 109 gallons per person per day of water use for the years 2010 to 2030, 

respectively.  For the “High Projection” average day, the report uses 360 gallons per meter per day, 

which equates to 127 and 131 gallons per person per day for the years 2010 to 2030.   The report 

states the numbers used are higher than averages because part of the historical data was during a 

period of voluntary rationing, limited data, and rainy periods.  The 2009 report assumption is that 

water use per person will continue to rise. 

Historical water use data for Raymore obtained from records and previous reports is presented in 

Table 3-2. 
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Table 3-2, Historical Water Use Data 

Year Population 

Water 

Meters 

People/ 

Meter gpcd gpmd 

Average 

Day 

Maximum 

Day MD/AD 

2000 11,265 4,068 2.77 80.78 223 0.91 1.81 1.99 

2001 11,523 4,341 2.65 77.24 204 0.89 2.19 2.46 

2002 13,071 4,753 2.75 71.15 196 0.93 1.97 2.12 

2003 13,814 5,193 2.66 91.21 242 1.26 3.29 2.61 

2004 14,333 
Data Not Available 

2005 15,270 

2006 16,306 6,433 2.53 74.24 188 1.21 

2007 17,178 6,623 2.59 70.47 183 1.25 

2008 17,703 6,751 2.62 68.38 179 1.22 2.44 2.00 

2009 18,594 6,740 2.76 65.11 180 1.17 

2010 19,206 6,808 2.82 63.03 178 1.26 

Averages 2.68 73.51 197 2.24 

Historic 

Per 

WSMP 

2004 110.00 296 2.60 

Used in 

the 

WSMP 

2009 2.76 130.00 300 3.00 

Table Abbreviations and Notes; 

gpcd = gallons per capita per day 

gpmd = gallons per meter per day 

Average Day = Annual Water Used divided by Number of Days in Year 
Maximum Day = Maximum Day water usaged obtained from 2004 Master Plan by Burns & 
McDonald and 2009 Letter. 

MD/AD = Is the Maximum Day Demand divided by the Average Day Demand 
 WSMP 2004 = 2004 Water System Master Plan, WSMP 2009 Revised Water System Master 
Plan 

 

Calculations performed by HDR on water records indicate the average gallons used per person 
between the years 2006 and 2010 is 68.25-gpcd and 73.51-gpcd between 2000 and 2010.  The 
historical data also shows the average gallons used per meter connection per day over the ten year 
period was 197-gallons.  Using the historical data from the last five years, the following modified 
water use projections were developed in Table 3-3. 

 

Table 3-3, Water Use Projections Based Upon Historical Average Data 

Year Population 

Water 

Meters 

People/ 

Meter gpcd gpmd 

Average 

Day 

Maximum 

Day MD/AD 

2015 22,798 8,507 2.68 68.25 183 1.56 3.49 2.24 

2020 26,224 9,785 2.68 68.25 183 1.79 4.01 2.24 

2025 29,676 11,073 2.68 68.25 183 2.03 4.54 2.24 

2030 33,137 12,360 2.68 68.25 183 2.26 5.07 2.24 
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Using historical averages, the water demand projections indicate the City will need 2.3-million 

gallons per day on the average day in the year 2030 and 5.1-million gallons per day on the 

maximum day in the year 2030.  The 2009 Revised Water Master Plan “Low Projection” indicates a 

year 2030 average day demand of 3.6-million gallons per day, and 9.5-million gallons per day on 

the maximum day. 

WaterOne has also noticed reduced water usage per metered connection over the last decade 

consistent with Raymore’s historical water use data.  WaterOne reported a decrease of 41-gallons 

per meter per day. Between 1994 and 2003 the average meter use was 194 gallons per day.  Since 

2003, the average water use per meter per day has decreased so that in 2010 the average water use 

is 154-gallons per meter day. 

The May 2011 issue of Opflow by the American Water Works Association (located in Appendix C, 

Opflow Magazine Article) states, recent data shows the country as a whole is reducing water 

usage according to a 2010 Water Research Foundation Report, “North American Water Usage 

Trends Since 1992”.  The magazine article reports an average 1.4 percent decrease in water use per 

year per customer since 2001.  The articles states this is due to “high-efficiency plumbing fixtures; a 

decline in persons per household in many locations, utility led water efficiency programs 

…increased conservation practices and awareness; economic conditions; and price elasticity.”  

Regulatory standards mandated decreased water usage for toilets, faucets and shower fixtures in 

1994, and clothes washers and dish washers beginning in 2010.  The magazine article states “All 

other factors being equal, typical residents living in a home built in 2011 would use 35 percent less 

water for indoor purposes than a…home built before 1994.” 

The data in Table 3-2, show the trend for water use in Raymore per person dropped over the last 

decade; from 80-gallons per capita day (gpcd) to 63-gpcd.  Prior to developing recommendations 

for future water use standard guidelines need to be considered.  The Missouri Department of 

Natural Resources (MDNR) Design Guide recommends 100-gpcd is to be used for facilities planning 

purposes; therefore 100-gpcd was used as a minimum per capita water rate in the demand 

projections in Table 3-4. Table 3-4 presents the proposed water use projections to be used for 

planning purposes according to MDNR standard guidelines. 

Table 3-4, Proposed Water Use Projections for New Water Purchase Agreements 

Year Population 

Water 

Meters 

People/ 

Meter gpcd gpmd 

Avg 

Day 

Max 

Day 

MD/ 

AD 

Peak 

Hour 

2015 22,798 8,507 2.68 100 268 2.28 5.93 2.60 8.89 

2020 26,224 9,785 2.68 100 268 2.62 6.82 2.60 10.23 

2025 29,676 11,073 2.68 100 268 2.97 7.72 2.60 11.57 

2030 33,137 12,364 2.68 100 268 3.31 8.62 2.60 12.92 

 

The projections presented in Table 3-4 use the historical average of people per meter and the 

historical maximum day to average day ratio per the 2009 Water Master Plan.  These projections 

give an average daily water demand of 3.3-million gallons be needed in the year 2030.  The 

maximum day demand in 2030 will equal 8.62-MGD. 
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Figure 3-1 is a graphical representation of the proposed monthly average water use projections 

over the next 20-years.  The figure and attached table represent a compilation of the existing water 

use projections and the Missouri Department of Natural Resources planning projections as agreed 

to with City staff. 

The graph indicates the City will exceed the contractual average day water limits in the year 2017.  

The months of July, August, and September will exceed the contractual limit of 3.0-MGD.  The yearly 

average day water usage will be exceeded in the year 2026.  Peak daily flows in the year 2017 are 

estimated to reach 5.7-MGD. 

The graph and chart indicates Raymore will need to contract for an additional supply of 5.79-MGD 

to meet maximum day demands in the year 2031. 
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Figure 3-1
Water Demand Projection

Avg. Day

Linear 
(Avg. Day)

Average Water Use from mid-July to mid-
September 2017 will be 3.1-MGD.  Peaks 
may reach 5.7-MGD.  Approximately 40-
days will exceed the 3.0-MGD  KCMO 
Contract limit.

3-MGD KCMO 
Contract Limit

Yearly Water Use

Year Avg. Day Max. Day
2010 1.31 3.41
2011 1.36 3.54
2012 1.52 3.95
2013 1.68 4.36
2014 1.84 4.79
2015 2.02 5.25
2016 2.20 5.71
2017 2.38 6.19
2018 2.49 6.46
2019 2.56 6.64
2020 2.62 6.82
2021 2.69 7.00
2022 2.76 7.18
2023 2.83 7.36
2024 2.90 7.54
2025 2.97 7.72
2026 3.04 7.90
2027 3.11 8.08
2028 3.18 8.26
2029 3.24 8.44
2030 3.31 8.62
2031 3.38 8.79
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Additional storage and or pumping facilities will need to be designed to deliver the peak hour flow 

and be capable of delivering the maximum daily flow over several days in summer months.  This is 

discussed further in Section 3.2. 

These projections are less conservative than the 2009 Water Master Plan numbers, but they better 

reflect the current historical trend of water conservation and Raymore’s reduction in per capita 

water use.  The City will need to monitor water use and compare actual versus projected water 

usage to adjust the projections over coming years. 

3.2 Existing Facilities 

Raymore’s current water facilities are listed in Table 3-5 

Table 3-5, Existing Facilities and Capacities 
Facility Location Capacity 

Ground Storage Tank 155th & Kentucky Road P.S. 750,000- gallons 

Elevated Storage Tank W. Long Blvd., North of Mott Dr. 500,000-gallons 

Elevated Storage Tank Missouri Route J, South of Hubach 
Hill Road  

2,000,000-gallons 

Pump Station (3-pumps) 155th & Kentucky Road P.S. 1,400-gpm @ 248 ft. of head 

Piping (2 to 24 inch diameter) Distribution System 90-miles of pipe 

 
Raymore currently has 3.25-million gallons of water storage.  According to the 2009 Water Master 
Plan, the City’s fire flow storage requirement to meet the maximum fire demand of the Insurance 
Services Office (ISO) is 630,000-gallons.  This equates to providing a fire flow of 3,500-gallons per 
minute (gpm) for 3-hours with only elevated storage.   
 
Raymore’s contract with the City of Kansas City, Missouri requires Raymore to maintain 
“Equalization Storage” equal to 1/4th of a maximum day’s water use and “Emergency Storage” equal 
to an average day’s water use.  Based upon water use in 2010, Raymore is required to have 1.26-
million gallons for Emergency Storage and 0.82-million gallons for Equalization Storage or a total of 
2.08-million gallons. 
 
Using the recommended water use projections in Figure 3-1; Raymore will need a new water 
storage facility in 2015 or when the population reaches 22,798 to meet Kansas City’s minimum 
contractual requirements. 
 
The Missouri Department of Natural Resources (MDNR) Design Guide for Community Water Systems 
dated August 29, 2003, recommends a community have “sufficient capacity to provide minimum 
design needed fire flow for the length of fire duration and shall provide adequate storage to meet 
diurnal peak flow with fire flow being considered”.  The suggested fire flow storage based upon a 
population greater than 10,000 people is 3,500-gpm for 3-hours or 630,000-gallons.  Generally 
storage of one average day with fire flow is recommended.  With backup generators at the Kansas 
City facilities that provide water to Raymore, and having two separate sources of supply, reduce the 
odds of system failure.  Too much storage can lead to water stagnation issues and thus MDNR has 
stated the primary concern for storage systems is public health.  The generally accepted guide for 
the amount of storage needed is an average day of storage and fire flow.  With multiple sources of 
supply, the minimum storage requirement is an average day’s water demand plus fire flow.  Using 
this standard Raymore would need additional storage in the year 2021 or when Raymore’s 
population reaches 26,914.  



City of Raymore, Water Storage – Supply Study  2011 

 

 
HDR 

 

Page 16 

4 Current Water Contract with Kansas City 
The City of Raymore has purchased water from Kansas City, Missouri since the 1970’s.  In May of 

2001, Raymore adopted City Ordinance 21030 allowing the Mayor to sign an agreement with 

Kansas City, Missouri to increase contractual water limits, construct a new water tower, and install 

a new water meter connection on the east side of the City.  Table 4-1 lists the contractual 

obligations. 

Table 4-1, Contractual Capacity 
Facilities Capacity Raymore’s Pro-

Rata Share 

Raymore’s Reserved 

Capacity 

Water Main 9-MGD 22.22% 2.0-MGD 

Elevated Tank 1.5-MG – Revised to 2.5-MG 66.67% 1.0 MG – Revised to 2.0 MG 

Pump Station 20-MG 10% 2.0-MG 

 
Table 4-2 lists the points of delivery and quantities to be delivered per the water purchase 
agreement. 
 

Table 4-2, Contractual Delivery Points and Quantities 
Delivery Point Maximum Quantity Maximum 

Instantaneous Rate 

Minimum 

Pressure 

Kentucky Road & 155th 

St. 

1.0-MGD 1.75 MGD 50-psi 

Lucy Webb Road & 

Missouri Route J 

2.0-MGD with 
1.0-MGD for Emergency 

5.0-MGD Same as Overflow 
of Tank 

 
Other important points in the Agreement include the following: 
 

• Agreement Date is June 11, 2001 

• The term of the contract is 20-years 

• Agreement Expires on June 1, 2021 

• Maximum rate of consumption is 3.0-million gallons per day, with an extra 1-million gallons 
for emergencies. 

• Kansas City, Missouri owns the new tank, pump station, and water main. 

• Kansas City’s “obligation to deliver water to BUYER (Raymore) shall not exceed the capacity 
of the facilities of CITY (Kansas City) at any point of purchase…” 

• Kansas City may proportion the distribution of water among its customers during any water 
shortage. 

• Raymore is responsible for constructing and maintaining emergency storage equal to an 
“average days consumption”.  1.26-MGD in 2010 according to records. 

• Raymore must maintain 1/4th of a maximum days consumption for equalization storage.  
Estimated to be 0.82-MGD in 2010. 

• Raymore’s water rate category classification is ‘Suburban Meter Rate/Wholesale 
Customer/Restricted. 

• Raymore may terminate the agreement after 5-years, with written notification to the 
Director of Kansas City, Missouri Water Services.  Any remaining obligation of the contract 
must be paid within 180-days. 
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• Kansas City may terminate the contract for violation of paragraphs 1-9 of the agreement 60-
days after giving written notice to the City of Raymore if the violation is not corrected to the 
satisfaction of Kansas City. 

• Upon “exceedance” of the contract maximums, Raymore and Kansas City “will negotiate 
with the intent of entering into a new Water Purchase Agreement.” 

• Raymore must provide Kansas City with “a one (1) year prior written notice before 
connecting its distribution system to any source other than Kansas City”.  The classification 
will change from “soul source” to “dual source” and the water rate (if connecting to another 
source) would change to Suburban Meter Rate/Wholesale Customer/ Unrestricted with 
minimum purchase requirements equal to an average day’s consumption, based upon the 
previous 12-months. 

 
According to the contract Raymore must maintain a minimum amount of storage capacity to 
comply with the KCMO water purchase agreement that is based upon fluctuating demands.  
Currently, Raymore has 3.25-million gallons in storage capacity.  Using historical water use 
projections in Figure 3-1, Raymore would not need to add storage until the average day demand 
reaches 2.02-MGD and the maximum day demand reaches 5.25- MGD which is projected to occur in 
the year 2015, or when the population reaches 22,798. 
 
Another concern is the maximum delivery rate of 3-MGD.  In 2010, the City used 1.26-million 
gallons per day on average, based on water records provided by the City.  The calculated maximum 
day demand for 2010, indicate the City used more than the contract limit of 3-million gallons per 
day.  Actual maximum day water use data is unavailable at this time.   Using a 2.60 maximum day to 
average day demand ratio the City would have used approximately 3.3-million gallons per day on 
several occasions in the last three or four years, thus exceeding the limits in the Kansas City Water 
Agreement. 
 
Based on this information, the conclusion from this review is that the City of Raymore needs to 
increase their contractual limits with Kansas City or another provider, to receive the water needed 
to meet Raymore’s growing demand.  We would also recommend that the City determine their 
actual maximum day demand to obtain an actual peaking factor for future projections.  This maybe 
accomplished with modifications of the City’s existing supervisory control and data acquisition 
(SCADA) system.  HDR discussed the possibility of obtaining this data with Micro-Comm, the City’s 
SCADA provider.  Micro-Comm representatives stated they believed Raymore could receive the data 
with some improvements in the existing facilities but the Micro-Comm representatives would need 
to visit the sites. 
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5 Water Supply Sources 

Several water supply options should be considered for the City of Raymore’s source of drinking 
water.  The options considered include: 
 

• Water from Reservoir 

• Well Water 

• Water from Kansas City, Missouri 

• Water from Water One of Johnson County, Kansas 

• Water from Tri-County Water Authority, Independence, Missouri 

• Water from Independence, Missouri 
 

5.1 Reservoirs 

The amount of water storage needed by Raymore means the size of reservoir would be significant.  
As an example, Harrisonville Lake supplies the City of Harrisonville with drinking water.  The 
Missouri Department of Conservation lists the size of the lake as 52 acres. The lake provides water 
to a 2.6-million gallon per day treatment plant. Raymore would need a similar size reservoir as a 
minimum.   
 
To construct a reservoir would require permits from the Corps of Engineers and the Missouri Dam 
Reservoir Safety council.  The owner of the dam would need to consider insurance requirements 
and the safety of downstream land owners in the event the dam would rupture. Obtaining water 
from a new manmade lake was ruled out due to the extreme capital costs and timing required to 
construct a man made reservoir.    
 
Another option briefly considered was obtaining water from the Harry S. Truman Reservoir near 
Clinton, Missouri.  This option would also require construction of a treatment plant or partnering 
with an existing entity and expanding an existing treatment plant.  Approximately 60 miles of pipe 
would be needed along with easements to deliver the water to Raymore.  The capital cost to 
construct the pipe needed to provide Raymore with 7-million gallons per day would be 
approximately $50-million. 
 
Constructing a reservoir or obtaining water from Truman Lake would require purchase of land, 
construction of a treatment plant, construction of long pipelines, obtaining easements, and 
obtaining approval from regulators such as Corps of Engineers.  Raymore would need to find a 
continually flowing stream and a large amount of land in which to construct a reservoir.  The 
process would take several years and a large sum of money making it impractical for further 
consideration. 
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5.2 Well Water 

The drilling of a well or wells in 
the State of Missouri is 
regulated by The Missouri 
Department of Natural 
Resources (MDNR).  The MDNR 
Water Resources Center 
website has an interactive map 
that discusses Missouri’s 
ground water and aquifer 
characteristics.  A copy of this 
map is located in Figure 5-1.   
 
The City of Raymore is situated 
in an area identified by the site 
as the “West Central Missouri 
Groundwater Province”.    
“Water with less than 1,000-
mg/L total dissolved solids is 
generally considered fresh 
water while that containing 
between 1,000-mg/L and 
10,000mg/L total dissolved solids is 
termed brackish.”  Water in the West 
Central Missouri Groundwater Province is considered brackish
use.   
 
In addition, shallow wells around Raymore will barely yield enough water to s
residence and will be of marginal quality.
  
Because drilling water wells in or around the City of Raymore will not 
quality of water to serve a significant portion of the City’s population for potable use, thi
was not evaluated. 

5.3 Contracting for Water

The major water producers that have sufficient water resources to 
Raymore with water are: 
 

• Kansas City, Missouri, Water Services Department

• Tri-County Water Authority

• WaterOne of Johnson County, Kansas
 
Water suppliers in the area that provide wholesale water are:
 

• Independence, Missouri, Water Department

• Harrisonville, Missouri, Water Department

• Public Water Supply District No. 7 of Cass County, 

• Kansas City, Missouri, Water Services Department

• Tri-County Water Authority, Independence, Missouri

Supply Study  

10,000mg/L total dissolved solids is 
Water in the West 

Central Missouri Groundwater Province is considered brackish and too mineralized 

wells around Raymore will barely yield enough water to supply a single 
residence and will be of marginal quality.  

Because drilling water wells in or around the City of Raymore will not provide sufficient quantity or 
quality of water to serve a significant portion of the City’s population for potable use, thi

Contracting for Water 

The major water producers that have sufficient water resources to contractually supply the City of 
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• WaterOne of Johnson County, Kansas 
 
The City of Independence, like Kansas City, WaterOne, and Tri-County, obtains its water from the 
Missouri River and treats it in the same manner as the other three.  Like Kansas City, Independence 
provides wholesale water to the City’s of Blue Springs and Lee’s Summit.  Independence also 
supplies water to public water supply districts and municipalities along I-70 into Lafayette County, 
Missouri.  
 
In discussions with Dan Montgomery, Independence Water Department Director, we were 
informed the City of Independence is not looking to expand wholesale operations beyond current 
customers and capacities.  The City is improving its internal infrastructure and has informed other 
customers like Blue Springs, Grain Valley, and Lee’s Summit that they need to look elsewhere for 
future supplies.  Blue Springs and Grain Valley joined Tri-County Water Authority when they were 
unable to obtain additional supplies from Independence or Kansas City in 2004. 
 
Neither Harrisonville nor PWSD No. 7 has the capacity to supply Raymore with water.  Both 
communities obtain their water from streams and impound the water in a reservoir.  The 
Harrisonville Treatment Plant has a design capacity of 2.6-million gallons per day.  PWSD No 7 
treatment plant has a 1-million gallon per day treatment capacity.  Both communities are evaluating 
their options for future water supplies and alternative sources of supply or emergency 
interconnects. 
 
The first three water producers listed above cannot provide sufficient capacity to meet Raymore’s 
water demand, and were not considered further.  Each of the remaining three utilities; Kansas City, 
Tri-County, and WaterOne obtains water from alluvial wells and/or direct water intakes from the 
Missouri River.  Each operates a water treatment plant with similar processes and final disinfection 
methods.  Each utility is willing to, or currently does provide water to municipalities or water 
districts outside of their corporate boundaries and has treatment capacity to supply additional 
water to Raymore.  Each of these providers will be evaluated further in the following sections. 
 

5.4 Kansas City  

Raymore currently receives water from the City of Kansas City, Missouri.  Two separate connections 
provide water to the City.  The locations for receiving water from the City of Kansas City, Missouri 
are Kentucky Road and East 155th Street, and East Lucy Webb Road and Lincoln Road or J-Highway. 

5.4.1 155th and Kentucky Road Meter 

The meter connection at 155th Street and Kentucky Road is fed from an 8-inch diameter water main 
and is operated by Kansas City, Missouri.  This connection is limited to 45-psi pressure and a 
maximum flow of 923-gallons per minute or 1-million gallons per day.  Water for the connection 
comes from a transmission main installed along 150-Highway and the Prospect Pumping Station at 
131st Street and Prospect Avenue. 

5.4.2 Lucy Webb and Lincoln Road Meter 

The meter connection at Lucy Webb Road and Lincoln Road is fed from a 24-inch water main.  This 
meter connection was designed to meet Raymore’s hydraulic grade of 1,240-feet above sea level or 
80-pounds per square inch. Control valves in the meter vault limit the maximum quantity of water 
that can be received at this point to 1,400-gallons per minute or 2-MGD.   
The 24-inch main and meter receives water from the South Terminal Pump Station operated by 
Kansas City, Missouri and located at the intersection of SW Ward Road and SW Persels Road in 
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Lee’s Summit, Missouri.  The 24-inch water main has a capacity of 9-MGD, which is sufficient to 
supply Raymore with its water demands for the next 20-years; Kansas City however has committed 
all of its available water from the South Terminal to its other customers.  Kansas City is currently 
constructing improvements to one segment of the transmission main that supplies water to the 
South Terminal Pump Station.  Unfortunately, improvements to other portions of the transmission 
main are not under design and it maybe several years before improvements are made that would 
increase Kansas City’s delivery capacity to the South Terminal. 

5.4.3 Harrisonville Connection  

In previous meetings with Kansas City Water Services, Raymore was informed they could construct 
a new pipe to the connection on BB-Highway that was previously dedicated to the City of 
Harrisonville.  This connection point is on the Jackson-Cass County Transmission main on BB-

Highway at approximately 172nd Street.  See Appendix F, Kansas City Harrisonville Connection 
Map for the location of the proposed connection.  The Jackson-Cass Transmission main constructed 
by Kansas City in the mid 1990’s supplies water to Pleasant Hill and the MEP Aries Power Plant just 
west of Pleasant Hill. 
 
The Harrisonville connection point was originally installed for Tri-County Water Authority in the 
late 1990’s, which has a pump station and elevated storage tank one mile south of the connection 
point.  Tri-County was unable to finalize a contract with Kansas City and so the connection point 
was passed on to Harrisonville. 
 
The Harrisonville connection point also receives water from the South Terminal Pump Station.  
Pleasant Hill has informed us they could not receive their contractual limits from Kansas City in the 
past due to operation of the Aries Power Plant.   
 
According to information obtained from Mr. Ted Martin, Harrisonville City Engineer, Harrisonville 
is paying Kansas City a fee for this connection point.  The fee is reserving 5-million gallons per day 
for the City of Harrisonville.  The City began design of construction plans to build a water main to 
the Kansas City connection point on BB-Highway.  Midway through design, a newly elected city 
council voted to stop the design work due to budgetary issues.  Mr. Martin stated the design is still 
on hold.  When asked if Harrisonville may sell their connection point or a share of the 5-million 
gallons, Mr. Martin stated he could not speak for the council but the staff recommendation would be 
to keep the connection.   
 
To connect to the Jackson-Cass Transmission main at the Harrisonville connection, Raymore would 
need to formally petition the City of Harrisonville for a portion of their Kansas City water allocation 
and construct a water line, metering facilities, and a pump station to receive the water.  

5.4.4 Available Capacity 

In meetings held between the Suburban Water Coalition and Terry Leeds the Acting Water Services 
Department Director for Kansas City; Mr. Leeds stated the Water Services Department needs to 
update their 1998 Master Plan before they could determine when more water would be available to 
the southern suburbs.  He indicated it will take about two years before a new master plan is 
completed.  Timing of development would depend on the capital improvement prioritization and 
funding.  Work on the water master plan is to begin in 2012 according to Mr. Sean Hennessy, Chief 
Financial Officer for Kansas City Water Services. 
 
Our understanding is that Kansas City currently lacks transmission main capacity between the 
Water Treatment Plant and the South Terminal Water Station.  In recent discussions Kansas City 
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has informed HDR, Belton and other entities that they have about 1-million gallons of additional 
water available at the south terminal.  It may take 5 to 10 years before Kansas City can increase the 
capacity to provide Raymore an additional 5-million gallons of water and this is dependent upon 
the completion of the new water master plan. 

5.4.5 Kansas City Contract 

The City of Raymore entered into an agreement with Kansas City to obtain water under City 
Ordinance 21030.  The water purchase agreement was approved on June 11, 2001 and expires on 
June 1, 2011.  The agreement has the following key conditions: 
 

• Maximum Consumption Rate        3.0-MGD 

• Maximum Quantity Delivered at Kentucky Road and 115th Street   1.0-MGD 

• Maximum Instantaneous Delivery Rate at Kentucky Road    1.33-MGD 

• Maximum Quantity Delivered at Lucy Webb Road    2.0-MGD 

• Additional Emergency Only Quantity to be delivered at Lucy Webb  1.0-MGD 

• Maximum Instantaneous Delivery Rate at Lucy Webb Road   5.0-MGD 
 

• Raymore’s Minimum Storage Requirements 
o Average Days Consumption for Emergency Storage   1.25-MGD 
o 1/4th of the Maximum Days Consumption for Equalization Storage 0.81-MGD 
o Total based upon 2010 Numbers     2.06-MGD 

 

• Upon “Quantity Exceedance” parties will negotiate a new Water Purchase Agreement  
 

• Currently Sole Source Water Purchase from KCMO – Raymore must provide 
o 1-Year Written Notice prior to connecting to another supplier of water 
o Water Rate would change to Unrestricted Classification with a minimum purchase 

requirement 
 

• Water Rate Classification is Suburban Meter Rate/Wholesale Customer/Restricted 
o Current “Restricted Rate” $1.69/100-cubic feet or $2.26/1,000-gallons 
o 1st Re-pump Rate  $0.16/100-cubic feet or $0.21/1,000-gallons 
o 2nd Re-pump Rate   $0.23/100-cubic feet or $0.31/1,000-gallons 
o Current “Unrestricted Rate” $1.74/100-cubic feet or $2.33/1,000-gallons 

 
In February 2012, Kansas City announced increases of 12% beginning in May 2012.  The increases 
are as follows: 
 

o Current “Restricted Rate” $1.89/100-cubic feet or $2.53/1,000-gallons 
o 1st Re-pump Rate  $0.18/100-cubic feet or $0.24/1,000-gallons 
o 2nd Re-pump Rate   $0.25/100-cubic feet or $0.33/1,000-gallons 
o Current “Unrestricted Rate” $1.95/100-cubic feet or $2.61/1,000-gallons 

 
Raymore is considered a “Restricted” customer.  If Raymore chooses to connect to another water 
provider, they would become an “Unrestricted” customer of Kansas City and pay an additional 
seven cents more per thousand gallons used. 
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5.4.6 Summary of Contracting with Kansas City 

Kansas City needs to make transmission main improvements before they can provide additional 
water to the southern wholesale water customers.  The improvements are not currently planned 
and it will take approximately 5 to 10 years before Raymore could receive additional supply 
capacity from Kansas City.  The existing 24-inch water main serving the Lucy Webb meter and the 
Raymore elevated water storage tank south of Hubach Hill Road has capacity for 9-million gallons 
per day.  This portion of the Kansas City water transmission system does not need to be upsized.   
 
Kansas City informed HDR after our draft report was delivered to Raymore, that additional capacity 
is available at the South Terminal.  Raymore would need to send a letter to the Water Services 
Acting Director requesting an increase in the contractual limits.  The actual quantity that is 
available from Kansas City is less than Raymore’s projected 20-year demands.  

5.5 WaterOne of Johnson County, Kansas 

WaterOne operates two water treatment plants, has 3,000 miles of transmission and distribution 
mains and provides water to 16 cities and 135,000 customers in Johnson County, Kansas.  
WaterOne’s treatment capacity is 200-million gallons per day.  WaterOne is governed by a seven 
member board, elected at large, to serve four-year teams. 

5.5.1 Availability of Water 

The Board of Directors for WaterOne of Johnson County, Kansas approved reduced rates for 
wholesale customers in April of 2011, in an effort to attract potential wholesale customers.  The 
water is available due to decreasing water demands and excess capacity according to Ron Appletoft 
the Director of Finance.  The decision by the WaterOne Board was prompted by inquiries by HDR 
on the behalf of Raymore, and by DRG on the behalf of the City of Belton. 
 
At a March 29, 2011 board meeting, Mr. Appletoft stated the reason staff was recommending a 
decrease in rates was because WaterOne had excess capacity.   The base consumption rate per 
customer had decreased from 194 gallons per day per customer between 1994 and 2003 to 154 
gallons per day in 2010, and through the first part of 2011, the trend is still downward.  Mr. 
Appletoft stated approximately 3.2-million gallons per day was available for wholesale customers 
based on planned water use versus actual use.   
 
The new rates adopted by the Board in April, 2011 are estimated as follows: 
 

• The System Development Charge (SDC) will be on a “Rate of Flow Basis” in million gallons 
per day based upon engineering projections for a 5-year period of average, maximum, and 
peak hour demands. 
 

Contract Limit   

� One Million Gallons per Day    $2,465,000 
� Two Million Gallons per Day    $4,931,000 
� Four Million Gallons per Day    $9,862,000 

 

• The Wholesale customer will pay for the cost of a metering facility and any pipelines needed 
to connect to the district’s existing facilities. 

• An increase in capacity will require an additional system Development Charge (SDC) for the 
additional volume only. 

• Monthly Wholesale Service Charge  $111.20 
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• Volume Charge    $2.53/1,000-gallons 

• The Volume Charge can vary based upon WaterOnes cost of service audit.  The Volume 
Charge can increase or even decrease each year based upon costs incurred by WaterOne. 

 
Questions raised by board members at the March meeting concerned the ability of WaterOne to 
provide water to Missouri customers since Kansas is a water rights state.  Mr. Appletoft stated they 
had talked with the Kansas Water Authority and the Missouri Department of Natural Resources and 
were informed by both state agencies that several communities receive and supply water across the 
state lines in both states and that WaterOne would be allowed to do the same assuming state 
quality standards were met.   

5.5.2 Connecting to WaterOne 

In general, contracting with WaterOne will be similar to contracting for water from Kansas City, 
Missouri.  In order to connect to WaterOne, Raymore will need to pay for the construction of new 
facilities from WaterOne’s connection point in addition to Water One’s System Development 
Charge.  WaterOne will pay for the water main and metering facilities to the state line at 
approximately 150-Highway and Kenneth Road, but Raymore will need to pay for the facilities that 
deliver water from the state line to Raymore.  This could be performed in conjunction with or 
without Belton, depending upon whether Belton chooses to contract with WaterOne for additional 
water.   
 
If Belton and Raymore both, were to contract for water from WaterOne, Belton and Raymore would 
each pay their proportional share of the new facilities.  Belton may be able to use its existing 
distribution system capacity to “wheel” water to Raymore without Raymore paying for a separate 
pipeline.  In this situation Raymore would need to pay for a new meter connection to Belton and 
Raymore’s proportional share of the WaterOne facilities.   
 
As mentioned before the capacity WaterOne currently has available at the Nall Avenue and 146th 
Street location is 3.2-MGD.  This location is the site of a new 10-million gallon ground storage tank 

and peak flow pumping station that is currently under construction. (See Appendix E, WaterOne 
Information for a map of the connection location.)  In a separate meeting with Mr. Dan Smith, 
Director of Distribution, we were informed that if wholesale customers needed more than 3.2-MGD 
per day then WaterOne would have to make improvements in their distribution system.  The extent 
of the improvements is unknown at this time. 
 
The potential customers that have shown interest in purchasing additional water from WaterOne 
include Belton, Public Water Supply District Number 2 of Cass County (Cass 2) and Public Water 
Supply District Number 1 of Jackson County (Jackson 1).  Belton and Cass 2 have a connection point 
with Kansas City at 164th Street and Holmes Road.  The distance to the WaterOne connection to 
164th and Holmes Road is approximately 3-miles. For Raymore and Jackson 1 the connection point 
is approximately 5 more miles to the east. 

5.5.3 Summary of Contracting with WaterOne 

WaterOne has approximately 3.2-million gallons per day capacity available for wholesale 
customers.  To connect to WaterOne, Raymore would need to pay the System Development Charge 
of approximately $2.5 million dollars per million gallons, and their proportional share of pipe and 
metering facilities from 146th Street and Nall Avenue to the Raymore connection point.  Depending 
upon how much water is contracted for by other entities such as Belton or Cass 2; WaterOne may 
only provide Raymore with a limited supply of water in the short term without making 
improvements in their distribution system. 



City of Raymore, Water Storage – Supply Study  2011 

 

 
HDR 

 

Page 25 

5.6 Tri-County Water Authority 

Tri-County Water Authority (Tri-County) is a not for profit corporation that produces potable water 
on a wholesale basis.  Tri-County operates a 10-million gallon per day water treatment plant 
located on the Missouri River, just west of Sibley, Missouri.  The transmission main extends 70-
miles south from the Missouri River to Harrisonville, Missouri.  Tri-County is governed by a Board 
of Directors consisting of one representative from each of its participating members.  The 
participating members consist of the City of Grain Valley, Lake Winnebago, Pleasant Hill, East Lynn, 
and nine water districts located in Jackson, Cass and Bates Counties of Missouri.  Tri-County also 
provides water to the City of Blue Springs. 

5.6.1 Available Capacity 

Tri-County has been approached by representatives of Jackson 1, Cass 2, and Belton inquiring about 
the availability of providing a future water supply.  On April 13, 2011, Tri-County Water Authority 
provided information to representatives of this group concerning availability and pricing.  That 
information is summarized below. 
 

• Tri-County’s existing treatment capacity is committed by contract to its current customers. 

• Transmission mains from the treatment plant to Interstate-70 have excess capacity. 

• Adding additional customers will require Tri-County to increase treatment and 
transmission capacity. 

• Transmission mains and booster pump stations south of Interstate-70 will require capacity 
increases. 

• The closest transmission mains to those attending the meeting on April 13th are a parallel 
16-inch and 12-inch main running north and south along BB-Highway and Smart Road. 

• Tri-County will design, construct, own, and operate the facilities to the potential customer’s 
connection point. 

• Tri-County will meet the customer’s hydraulic gradient at the point of connection. 

• Customers must purchase a minimum of 50,000-gallons per month or 10% of their average 
day requirements or they can pay a flat fee for their proportional share (based on capacity) 
of the debt (similar to a house mortgage payment). 

• Customers pay a one time impact fee of $50,000 to cover legal costs to become a voting 
member of the Board of Directors. 

• All costs except the impact fee are included in the price of water. 

• The estimated commodity charge (cost to produce and deliver water) is $1.75/1,000-
gallons.  The remainder of the water rate is to cover the projects debt service. 

• The total estimated water rate including the commodity charge for Raymore is estimated to 
be $5.44/1,000-gallons initially and with phased improvements to the TCWA system, 
increase to $5.94/1,000-gallons in the final years of the SRF loan.  These rates assume a 
maximum day demand of 6-MGD in capacity. 

• Because Tri-County is a not for profit corporation, Raymore would need to hold a public 
election to join Tri-County according to state law. 

5.6.2 Connecting with Tri-County 

The advantage of joining Tri-County over WaterOne is the cost of facilities needed to connect to Tri-
County are born by Tri-County and do not count against Raymore’s debt.  The debt costs are in the 
water purchase rate.  Raymore would not need to make a multi-million dollar up front payment as 
they would with Water One.  If Raymore contracts with Tri-County to provide a wholesale supply of 
water, it is estimated that it will take Tri-County three to four years to complete design and 
construction of the facilities needed to deliver water to Raymore. 
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5.6.3 Summary of Contracting with Tri-County 

Currently Tri-county does not have excess capacity to supply Raymore with water if it chooses to 
contract with Tri-County as an additional source of supply.  Tri-County would likely need to 
increase treatment plant capacity and upsize transmission mains and booster pump stations 
depending upon the amount contracted.  Tri-County will incur the debt for these facilities and the 
transmission main to Raymore.  Tri-County will also meet Raymore’s hydraulic pressure gradient at 
the point of connection.  The debt service for Raymore’s proportional share of the facility 
improvements will be paid back to Tri-County in the water rate.  Once the debt service is paid off 
the rate will decrease to the operational and maintenance costs incurred by Tri-County.   

Appendix D, Tri-County Water Authority, Maps and Cost Estimates, contains maps and estimated 
cost of service information for the Tri-County connection. 

5.7 Cost Comparison of Potential Sources 

Table 5-1 compares potential contracts and pricing in a side by side format for the three water 
suppliers providing an additional 6-MGD maximum day flow over a 20-year period.  It is assumed 
for Kansas City and WaterOne, Raymore would need to pay for design and construction of the water 
main to the connection point.  Tri-County rates include design and construction costs for treatment, 
transmission and pumping in the water rate.   
 

Table 5-1, Comparison of Water Rates 

Description 

Kansas City 

Water 

Services - 

Harrisonville 

WaterOne of 

Johnson 

County 

Tri-County 

Water 

Authority 

Water Rate per 1,000-gallons $2.78 $2.53 $1.75 

Length of Water Main Needed 41,000 ft. 51,300-ft 36,400-ft 

Raymore’s Estimated Capital Cost $8.2 Million $10.3 Million $0 

System Development Charge for 6-MGD $0 $16.8 Million $0 

Membership Fee $0 $0 $50,000 

Estimated Debt/1,000-gallons @ 5% over 20-
years 

$1.01 $3.07 $3.81 

Total Rate per 1,000-gallons (Not Including 
Raymore’s Cost of Service) 

$3.79 $5.60 $5.44 to $5.96 

 

Kansas City has the least expensive overall rate of the three providers assuming the capital costs for 
the improvements needed to deliver the water are accounted for.  The Kansas City rate assumes 
Raymore would need to construct facilities to the Harrisonville connection point and incur the 
construction debt that is estimated to be $1.01 per 1,000-gallons.   
 
It is estimated Tri-County will have the lowest rate after 20-years when the debt is paid off because 
the cost to produce water is the cheapest at $1.75 per 1,000-gallons.  WaterOne would have the 
most up front costs to construct a main from the state line to Raymore and would require a debt 
payment estimated to be $3.07 per 1,000-gallons. 
 
Because WaterOne would require a significant up front cost, that Raymore would need to finance, 
and because Tri-County incurs the debt for the improvements needed to deliver water to Raymore; 
Raymore’s best option for an alternate source of water supply is Tri-County.  WaterOne was no 
longer considered in the analysis that follows due to the additional burden WaterOne would impose 
on Raymore. 
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5.8 Cost Comparison of Tri-County and Kansas City 

A July 28, 2011 , Kansas City Star newspaper article stated Kansas City would be increasing their 
water rates by 10% annually, to provide funds for infrastructure improvements needed within their 
system.  The Kansas City Star newspaper article is included in Appendix B.  In phone conversations 
between HDR and Mr. Sean Hennesy, Water Services Chief Financial Offfice, Mr. Hennesy expected a 
6% rate increase in 2012 and 2013 and then rates would only increase annually therafter as Kansas 
City’s expenses increased.  In February, Raymore was informed rates will increase 12% in 2012 and 
are expected to increase 10% in 2013.  A copy of the letter is included in Appendix B.   
 
The Tri-County base rate is approximately $1.75 per 1,000-gallons; assuming annual inflation of 
3%, the base rate for 1,000-gallons in twenty years would be $3.26.   
Table 5-2, compares the cost of what Raymore might pay if they contracted with Tri-County or 
Kansas City as a sole source provider over the next twenty years. 
 

Table 5-2, Cost Comparison of Annual Water Costs 

  

Avg. 

Day 

KCMO - Harrisonville 

Connection KCMO Existing Connection TCWA 

Year (MGD) 8% - 3% Rate 

5% to 3% 

Rate 8% - 3% Rate 

5% to 3% 

Rate 3% Rate Sole Source 

2012 1.52 $2,281,856 $2,281,856 $1,722,469 $1,722,469 $1,722,469 $3,012,936 

2013 1.68 $2,712,195 $2,712,195 $2,093,978 $2,093,978 $2,093,978 $3,329,799 

2014 1.84 $3,166,075 $3,097,009 $2,486,382 $2,417,316 $2,371,272 $3,660,918 

2015 2.02 $3,682,765 $3,521,762 $2,938,885 $2,777,881 $2,673,065 $4,006,645 

2016 2.20 $4,264,295 $3,984,331 $3,454,640 $3,174,676 $2,996,700 $4,360,912 

2017 2.38 $4,923,781 $4,492,632 $4,045,812 $3,614,664 $3,347,030 $4,728,861 

2018 2.49 $5,478,626 $4,879,254 $4,561,978 $3,962,606 $3,599,321 $4,937,194 

2019 2.56 $6,005,508 $5,218,077 $5,063,460 $4,276,029 $3,810,028 $5,074,002 

2020 2.62 $6,578,664 $5,574,297 $5,611,916 $4,607,549 $4,027,221 $5,207,037 

2021 2.69 $7,212,526 $5,957,406 $6,220,342 $4,965,221 $4,257,180 $5,344,044 

2022 2.76 $7,907,820 $6,364,763 $6,890,199 $5,347,141 $4,497,312 $5,984,823 

2023 2.83 $8,317,360 $6,797,899 $7,274,302 $5,754,840 $4,748,020 $6,134,422 

2024 2.90 $8,743,745 $7,258,437 $7,675,250 $6,189,942 $5,009,723 $6,284,021 

2025 2.97 $9,188,259 $7,748,620 $8,094,253 $6,654,614 $5,283,212 $6,434,054 

2026 3.04 $9,651,005 $8,269,796 $8,531,489 $7,150,279 $5,568,600 $6,584,086 

2027 3.11 $10,132,701 $8,823,902 $8,987,674 $7,678,875 $5,866,358 $6,734,119 

2028 3.18 $10,634,089 $9,412,991 $9,463,552 $8,242,454 $6,176,969 $6,884,151 

2029 3.24 $11,155,942 $10,039,241 $9,959,894 $8,843,193 $6,500,937 $7,034,184 

2030 3.31 $11,699,410 $10,705,282 $10,477,815 $9,483,687 $6,838,990 $7,184,433 

2031 3.38 $12,254,114 $11,403,144 $11,008,077 $10,157,107 $7,185,098 $7,328,178 

2032 3.45 $12,844,979 $12,157,677 $11,573,137 $10,885,834 $7,553,919 $7,479,945 

2033 3.55 $12,265,848 $11,761,434 $12,265,848 $11,761,434 $8,006,059 $4,218,334 

Total 59.7 $171,101,563 $152,462,003 $150,401,350 $131,761,790 $104,133,457 $121,947,099 
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The “KCMO – Harrisonville Connection” costs in Table 5-2, include Raymore’s estimated cost to 

construct a water line to the Harrisonville connection point and the related debt of $1.01/1,000-

gallons.  The “KCMO Existing Connection” costs in Table 5-2 assume all the water can be provided 

to Raymore at the existing Kansas City connection points and new facilities are not required.  The 

rates for KCMO assumed a 12% increase in 2012, a 10% increase in 2013.  The “8% - 3% Rate” 

includes an annual increase of 8% each year between the years 2014 and 2022; after 2022 the costs 

include a annual rate increase of 3%.  The “5% - 3% Rate” includes an annual increase of 5% each 

year between the years 2014 and 2022; after 2022 the costs include a annual rate increase of 3%.  

The “3% Rate” column assumes an annual rate increase of 3” between 2014 and 2033.  The Tri-

County costs assume a rate of $5.44-1,000-gallons between 2012 and 2022 and $5.94 between 

2023 and 2032.  After 2032 the TCWA rate per 1,000-gallons is expected to decrease to $3.26 per 

1,000-gallons assuming a 3% annual rate increase on the base rate. 

As can be seen from Table 5-2, Tri-County is the least expensive water source unless Kansas City 

can keep their annual rate increase below 4% and Raymore does not have to construct a water 

main to the Harrisonville connection point.  Figure 5-1 illustrates Table 5-2 graphically. 

Figure 5-1, Analysis of Annual Water Costs 

 

There are various dual source options available to Raymore that are not represented in the table or 

the graph.  Generally it is believed Kansas City will continue to increase rates in order to pay for 

infrastructure improvements.  Kansas City began their Master Plan process to identify future flows 

and improvements needed within and outside of their system in 2012.  The improvements and 

associated costs needed to provide more than 1-million gallons per year of water to Raymore are at 

$0

$2,000,000

$4,000,000

$6,000,000

$8,000,000

$10,000,000

$12,000,000

$14,000,000

2
0

1
2

2
0

1
3

2
0

1
4

2
0

1
5

2
0

1
6

2
0

1
7

2
0

1
8

2
0

1
9

2
0

2
0

2
0

2
1

2
0

2
2

2
0

2
3

2
0

2
4

2
0

2
5

2
0

2
6

2
0

2
7

2
0

2
8

2
0

2
9

2
0

3
0

2
0

3
1

2
0

3
2

2
0

3
3

A
n

n
u

a
l 

E
st

im
a

te
d

 C
o

st
 o

f 
W

a
te

r

Year

KCMO-Harrisonville 8%-3% KCMO-Harrisonville 5%-3% KCMO Existing 8%-3%

KCMO Existing 5%-3% KCMO Existing 3% TCWA



City of Raymore, Water Storage – Supply Study  2011 

 

 
HDR 

 

Page 29 

the present unknown.  Therefore it can be assumed Kansas City’s rates will continue to increase.  If 

the rates increase more than 3% per year Tri-County will be the least expensive source of supply. 

Having two independent water providers, able to deliver the City’s average daily demand, provides 

Raymore additional security in the event either source has to be interrupted due to an emergency 

such as an act of terrorism or a major system failure.  As Figure 5-1 shows it also allows Raymore 

more flexibility in controlling costs.   

Joining Tri-County will initially cost Raymore more money, but it has the potential to save Raymore 

money in the future if Kansas City’s rates continue to increase above 3% over twenty years as is 

currently expected.  Tri-County’s base rate would be cheaper after the 20-year construction loan is 

paid off.   Assuming a 3% annual increase the Tri-County rate would be $3.26 per 1,000-gallons 

purchased.  The Kansas City rates are estimated to be between $9.50 and $6.00 per 1,000-gallons in 

20-years. 
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6 Conclusion and Recommendation Water Supply 

Average water use per customer has decreased across the United States over the last decade due to 
government mandated modifications to dishwashers, washing machines and plumbing fixtures and 
due to poor economic conditions and due to water conservation education.  Raymore’s average 
water use per customer has also decreased over the last seven years following the national trend.  
In 2003, Raymore’s average daily water demand was 1.26-million gallons per day.  In 2010, 
Raymore’s average daily water demand was 1.26-million gallons per day even though the City 
added approximately 1,200 new customers.  It could be argued that these low numbers are in part 
due to three very wet and cool years between 2007 and 2010; however the decrease is also a local 
and national trend as pointed out in the Opflow article in Appendix C. 
 
Using population projections provided by Raymore staff and water use records, it is estimated that 
Raymore will require between 2.54 and 3.45-MGD on average in the year 2032.  On maximum 
demand days, it is estimated Raymore will require between 5.68 and 8.97-MGD in the year 2032.  
Raymore’s contract with Kansas City limits Raymore’s water usage to 3-million gallons per day, 
with an extra 1-million gallons during emergencies.  During extended dry periods and hot summer 
days Raymore could exceed the contract limits in the year 2013 on peak summer days based upon 
historical water usage data. 
 
Kansas City’s contract with Raymore will expire in the year 2021.  The contract allows for Raymore 
and Kansas City to negotiate new limits and to develop a new contract based upon the mutually 
agreeable limits.  If Raymore decides not to add an additional source of water supply, the City needs 
to negotiate a new contract with Kansas City for a maximum day limit of 9-million gallons per day.  
This request should be in the form of a letter directed to the Acting Director of Water Services. 
 
A July 29, 2011 Kansas City Star article quoted Kansas City’s City Manager, Troy Schulte, as telling 
the City Council that water rates are increasing 10 percent annually...to pay for the $2 billion in 
improvements over time.”  Other information provided to the Suburban Water Coalition indicated 
rates would increase between 6% and 10% annually for at least ten years.  Kansas City increased 
rates 12% this year and last year and may increase rates 10 to 12% next year.   
 
Two alternative options are available to Raymore as an additional source of supply to supplement 
the water currently contracted by Raymore from Kansas City.  The two sources are WaterOne and 
Tri-County Water Authority.  The least expensive base rate per 1,000-gallons of water between the 
two options is WaterOne; however this will require Raymore to pay an estimated $27-million in up 
front costs to cover the System Development Charge and new transmission mains for 6-MGD of 
additional capacity.  Connecting to Tri-County is estimated to be the least expensive option for 
Raymore. Tri-County incurs the debt for new facilities instead of Raymore, which allows Raymore 
bonding capacity for other projects.  Raymore could also become a voting member of the Tri-County 
Board of Directors.  This would give Raymore a little more control over its water supply future than 
it might have with either Kansas City or WaterOne and thus, Tri-County is the recommended 
secondary or dual source of supply.  
 
Assuming Kansas City will need to increase rates more than 3% annually, HDR recommends 
Raymore contract with Tri-County to secure an additional 6-MGD of water supply.  This will give 
Raymore more flexibility in controlling costs and also provides a back up in the event of an 
emergency.  Raymore should also renegotiate and extend its contract with Kansas City to maintain 
its existing capacity.   
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7 Water Storage Analysis 
The City of Raymore, Missouri is evaluating sources of supply to accommodate future growth.  As 
part of that study, the City is looking to see how their existing capital improvement plan for a 2.5 
MG (Million Gallon) storage tank are affected by the source of additional supply and the location at 
which that supply is taken.  This planning-level study to evaluate the required infrastructure for the 
new storage based on the source of supply and location.  Preliminary costs for a new elevated 
storage tank are developed and compared to that of a ground storage tank and booster pumping 
station for different source of supply alternatives. 

7.1 Existing Infrastructure 

7.1.1 Existing Connection Points 

Raymore has two existing water supply connections with Kansas City, Missouri.  Their locations and 
details are presented below: 
 

• Northwest Connection (155th St and Kentucky Rd) 
o 923-gpm capacity through an 8-inch main at 45-psi 

 

• Northeast Connection (Lucy Webb Rd and Highway J) 
o 1,400-gpm through two 6-inch  control valves 

7.1.2 Existing Storage and Conveyance 

Raymore’s system consists of facilities that are owned by the City as well as storage in Kansas City’s 
“Raymore” elevated storage tank.  A listing and description of the major system facilities follows: 
 

• 155th St and Kentucky Road Ground Storage Tank and Booster Pump Station 
o 0.75 MG steel bolted ground storage tank with overflow elevation of 1,070 feet.  The 

tank was recently rehabilitated. 
o High service pump station with three pumps and firm capacity (two pumps running) of 

1,400-gpm at 248 feet of total dynamic head (TDH). 
 

• Foxwood Elevated Tank (Harold Drive) 
o 0.50 MG with head range of 30 ft. and overflow elevation of 1,231 ft. 
o Tank has no altitude valve. 

 

• Kansas City’s Raymore Elevated Tank (Highway J, approximately 1,000 ft south of E. Hubach 
Hill Rd.) 
o 2.5 MG (of which Raymore owns 2.0 MG of capacity) with head range of 45 ft. and an 

overflow elevation of 1,241 ft. 
o Tank is composite (concrete pedestal with steel tank) and was completed in late 2006 

or early 2007 as a cooperative project with Kansas City, Missouri. 
 

• Distribution System Piping 
o System consists of 2-inch to 16-inch diameter pipe. 
o System is primarily ductile iron or PVC pipe. 

7.1.3 Existing Controls 

Kansas City monitors the Raymore system through their supervisory control and data acquisition 
system (SCADA).  SCADA monitors flow at the Lucy Webb meter and the tank level in the Raymore 
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elevated tank on J-Highway.  The facilities at 155th St and Kentucky Road and the Foxwood Elevated 
Tank are not monitored by SCADA.  Kansas City will turn on their South Terminal Facility pumps 
when the level in the Raymore Tank drops.  The pumps are on at 1,225 ft. and off at 1,239 ft.   

7.2 Flow Projections 

This study will use the “HDR 2011 Recommended” flows which appears to reflect a growth rate and 
demand that most closely resembles what the City is experiencing at this time.  Detailed 
information is provided in Section 3 of this report.  It will be assumed that the 2031 maximum day 
will be 9-MGD. 

7.3 Possible Tank Locations 

7.3.1 Previous Studies 

Previous Reports have examined several locations for the proposed 2.5 MG Elevated Tank: 

• The Raymore 2004 Water Master Plan recommended the new elevated storage tank be 
located just north of the intersection of Hwy 58 and Kentucky Rd., to address low pressures 
along Hwy 58 during peak flows. 

• The Water Master Plan letter report update, dated July 24, 2009, examined four possible 
locations for the proposed elevated tank (Refer to Figure 7-1 for site locations): 
 
o Site 1 - East of Kentucky Road and North of Hwy 58 (2004 Master Plan Location) 

� Site may not be available, due to planned development. 
� Site is at elevation 1100 ft., and thus the tank would need to be 131 feet to 

the overflow. 
� Additional water line upgrades would be required. 

 

o Site 2 - Harold Drive (Location of Foxwood Elevated Tank) 

� Site is owned by the City, and would require dismantling the existing 0.5 MG 
tank or purchasing adjacent land for the proposed elevated tank.  

� Site elevation is at 1,190 ft., and thus the tank would need to be 141 ft. to the 
overflow. 

� Additional water line upgrades would be required. 
 

o Site 3 - Johnston Drive (Hawk Ridge Park) 

� Site is owned by the City and located on a ridge line. 
� Site elevation is at 1080 ft., and thus the tank would need to be 151 ft. to the 

overflow. 
� Additional water line upgrades would be required. 

 

o Site 4 - N. Madison Rd. (1,000 ft. south of 155th St) 

� Site is undeveloped and could be reserved in development planning. 
� Site elevation is at 1,010 ft., and thus the tank would need to be 221 ft. to the 

overflow. 
� The tank would need to be connected with mains extending west to a 

planned local development, north to 155th Street, and south to 163rd Street.  
Additional mains may be necessary to distribute the storage to the peak 
demand locations. 

� Additional water line upgrades would be required. 
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7.4 Storage Tank Styles 

7.4.1 Elevated Storage Tanks 

The elevated storage tank would have the following design parameters: 

Overflow Elevation: 1,231 feet 

Tank Fill and Drain Rates: Based on modeling in the 2009 Water Master Plan letter report 

(pg 11), the tank will drain to approximately 5% full and fill to approximately 75% full in 

approximately an 8-hour period each day.  24-inch pipeline should be included to and from 

the tank. 

Tank Operating Ranges: The tank only filled to 80% of its capacity in the model simulation 

(2009 Water Master Plan).  It was indicated that this could be corrected based on the design 

of the meter station.  This would need to be modeled to confirm the operating range. 

Additional Improvements: Piping improvements are required for all alternatives at Site 1, as 

described in Section 7.3.1 (Site 1).  This piping is included in Table 7-4. 

There are generally four styles of elevated water storage tanks: multi-legged/multi-column, 

pedesphere, fluted column, and composite.  Pedesphere tanks are not manufactured above 2.0 MG 

and are not considered further.  Multi-Legged tanks are only manufactured by Phoenix at the 2.5 

MG size.  Due to the limited competition in bidding, multi-legged tanks are not considered further.  

Thus, the fluted column tank will be compared to the composite tank.  Kansas City’s Raymore tank 

is a composite tank.  Table 7-1 outlines the manufacturers, features, and advantages and 

disadvantages of each style.  Figure 7-2 shows examples of each tank style. 

Table 7-1, Comparison of Tank Styles 
Style Manufacturers Features Advantages Disadvantages 

Fluted 
Column 

Caldwell 
CB&I 
Phoenix 
Pittsburgh 

Welded steel 
structure 
Large diameter 
fluted steel support 
column 
Interior of support 
column can be used 
for multiple 
purposes 
Interior access 
ladders 
 

Aesthetically pleasing 
appearance 
Riser pipe located inside 
support column provides 
insulation from freezing 
Interior of support column 
can be used for multiple 
purposes 
Interior ladders limit 
unauthorized access 
Plenty of competition 
among manufacturers 
Proven tank technology 
 
 
 
 
 
 
 

Increased O&M 
costs for 
painting steel 
 

Composite Caldwell Similar in style to Aesthetically pleasing Varying 
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CB&I 
Landmark 
Phoenix 
Pittsburgh 

the fluted column 
tank except the 
support column is 
made of reinforced 
concrete 
Interior of support 
column can be used 
for multiple 
purposes 
Interior access 
ladders 

appearance; style would 
match the KCMO Raymore 
Tank 
Riser pipe located inside 
support column provides 
insulation from freezing 
Interior of support column 
can be used for multiple 
purposes 
Interior ladders limit 
unauthorized access 
Plenty of competition 
among manufacturers 
Maintenance-free column 
exterior 
Steel requiring painting 
maintenance is reduced to 
the bowl of the tank to 
reduce O&M costs 

methods of 
concrete pillar 
construction 
requires careful 
quality control 
Has not been in 
use as long as 
other styles 
 

 

Figure 7-2, Examples of a Fluted Column Elevated Tank (left) and Composite Elevated 

Tank (Right) 
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Table 7-2 shows the possible dimensions of fluted column and composite elevated storage tanks for 

2.5-MG.  Dimensions vary slightly by manufacturer, but are relatively consistent.  Figure 7-3 shows 

a cutaway of a composite style tank which shows the head range. 

Table 7-2, Fluted Column and Composite Tank Dimension 
Tank Style Manufacturer Bowl Dia. (ft) Base Dia. (ft) Head Range (ft) 

Fluted Column 
CB&I 108 78 44 

Caldwell 104 78 44.5 

Composite 

Phoenix 107 52 43.5 

CB&I 105 60 45 

Landmark 102-112 54 40-45 

Caldwell 104 56 45 

 

 

Figure 7-3, Cutaway of a Composite Style Tank 
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Construction Considerations – Composite Tanks:   

There are slight differences among the manufacturers of composite tanks in terms of the 

construction of the concrete column.   

• Landmark and CB&I utilize a 7-foot concrete form section with segmented wall construction.  

Caldwell Tanks and Pittsburg Tank and Tower utilize a 4-foot form system.  The difference 

between the 7-foot form and the 4-foot form is aesthetics.  The 7-foot form section with 

segmented wall construction attempts to minimize the appearance of pour lines by utilizing a 

single load of concrete in each section.  In order to control their costs, the contractors that 

utilize the 4-foot form system like to place two to three sections a day.  When more than one 

section is placed in one day, the lower section hasn’t had 24 hours to cure which may cause 

bulging of the concrete on the lower pour as well as create pour lines in the concrete.  While this 

does not cause a structural issue, in some instances it has not been aesthetically pleasing.   

 

• In HDR’s experience, we have allowed the 4-foot form system as well as the 7-foot form system 

when bidding composite elevated water tanks; however, HDR typically does not allow the 

contractors to place more than one section a day and has strict concrete requirements in order 

to minimize aesthetic issues.  This requirement may increase the price of the composite 

elevated tank among the manufacturers that utilize the 4-foot form system; however, there is 

sufficient competition in the composite elevated tank market so this is not an issue. 

Regardless of construction type, both types of tanks would be required to adhere to the 2006 

International Building Code (IBC), the 2005 ASCE/SEI 7-05, the 2005 ACI318-05 (for the concrete 

pedestal), and the 2005 American Water Works Association (AWWA) D100-05. 

7.5 Ground Storage Tank Styles and Booster Pump Stations 

7.5.1 Ground Storage Tank Styles 

There are two types of ground storage tanks that HDR would recommend – prestressed concrete 

and glass-fused steel. 

• Concrete tanks are constructed by placing precast concrete panels, wrapping them with wire to 

maintain compression, and spraying a coat of gunite to protect the wires.  No painting of the 

tank is required for the interior or exterior, although the exterior may be painted for aesthetic 

reasons if desired. 

 

• Steel tanks are constructed of fabricated steel panels that are either welded or bolted together 

to provide a water-tight tank on an adequate foundation.  The steel must be protected from 

corrosion by the use of a surface coating (interior and exterior) and cathodic protection.  

Typically the surface coating is provided by a high quality paint system that will last 

approximately 15 years or by using glass-fused steel, which has a longer life expectancy.  

Painted steel tanks need to be taken out of service for repainting and because of the issues with 

down time for maintenance; painted steel tanks are not considered in the remainder of this 

evaluation. 
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A comparison of the two ground storage tank types is given in Table 7-3.  In general, the two tank 

types are equivalent, with concrete being chosen as the more reliable material (no cathodic 

protection) and glass-fused steel being selected when the cost difference warrants its selection. 

Table 7-3, Ground Storage Material Comparison 
Glass-Fused Steel Prestressed Concrete 

Advantages 

• Generally lower construction 
costs, diminishing factor as 
size increases 

• Water tight 

• Low Maintenance 

• No cathodic protection needed 

• Water tight • Fair contractor competition 

• Reservoir accessories readily 
available 

• Better freeze protection 

• Good contractor competition  

Disadvantages 

• Vulnerable to corrosion 

• Cathodic protection required 

• Higher initial cost, diminishing 
factor as size increases 

7.5.2 Booster Pump Station 

The pump station assumed in this report is a prefabricated, skid mounted pump station that would 

include the pumps, piping, control valves, instrumentation and controls, and a premanufactured 

structure.   

A booster pump station would be required to pump from the ground storage tank and up to 

Raymore’s pressure zone.  As previously stated, the booster pump station was sized to be able to 

provide flow and pressure to Site 1 equivalent to that of an elevated storage tank at that location 

(4,500-gpm at 131 feet of head).  The 4,500-gpm is a 2030 condition, and thus initially the booster 

pump station would consist of 3 pumps that could each pump 1,500-gpm at 250 feet of total 

dynamic head (TDH) (the fourth pump could be added when required).  Thus, the pump station 

would have an initial firm capacity of 3,000-gpm or 4.3-MGD.  Two smaller booster pumps that 

would be capable of 750-gpm at 250 feet TDH would also be required to pump flows at low-

demand periods.   

7.5.3 Water Main Connection 

A new water main will be required to connect the elevated tank or ground storage tank and booster 

pump station to the system.  In the case of an elevated tank, one line could be used as both an inlet 

and an outlet line into the system.  If a different source of supply is used, an inlet line from the new 

source could enter the tank, with the required inlet valves, meters, backflow preventers, etc. housed 

inside of the tank column.  The outlet of the tank would connect to the City’s system.  

If a ground storage tank and booster pump station is used, two lines would be required.  The first 

would be a fill line into the ground storage tank from the proposed water source.  The line would 

likely be routed through the booster pump station so that the inlet valves, meters, backflow 

preventers, etc. can be housed above ground without the need for a vault.  The booster pump 

station would draw from the tank and would connect into the City’s system. 
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The new line(s) will be 24-inch diameter ductile iron pipe.  Isolation butterfly valves should be 

provided at the tank and at the connection to the City’s system so the water storage can be isolated 

from the system, if necessary.  The length of the pipeline, joint restraint, fire hydrant requirements, 

air relief valve requirements as well as easement requirements will be site-specific based on the 

alignment and profile. 

7.6 Proposed Alternatives 

The location of the proposed storage tank must be evaluated relative to the potential sources of 

supply.  The location also must be considered in conjunction with the existing Water Master Plan 

and modeling work that has already been completed for the City.  Raymore will need to construct 

the necessary transmission mains inside the City to properly distribute the supply of water. Costs 

are significantly impacted by where Raymore receives water and constructs a storage tank.  Tank 

locations are discussed below for each of the three sources of supply options based on the 

information available at the time of this report. 

7.6.1 Assumptions 

The following assumptions were made in selecting sites for the storage tank and sizing the required 

facilities to make a fair comparison: 

Water storage capacity will be 2.5 MG for either ground storage or elevated storage. 

In all of the alternatives the elevated storage tank will be located at Site 1, which is the site 

location with the lowest cost.  The tank will be 131 feet to the overflow (elevation 1,231 

feet) to match Foxwood Tank overflow. 

Ground storage and booster pumping station alternatives will be sized to provide flow and 

pressure at Site 1 that would be identical to that of an elevated storage tank placed at Site 1 

(described in Assumption #1).  This assumption keeps the Water Master Plan assumptions 

valid. 

The booster pump station will be capable of 4,500-gpm peak flow.   The 4,500-gpm peak 

flow assumes that 3.0-MGD will be provided by Kansas City from a different connection 

point and that a peaking factor of 2.0 is appropriate for the peak hour.  The booster pump 

station will be able to provide a head that will equate to 131 feet at Site 1.  The head 

requirement of the pump station is assumed to be 250 feet but will vary depending on the 

elevation at the connection point and the linear feet of pipe required, to connect to the 

proposed Site 1. 

All alternatives will contain 24-inch ductile iron pipe from the proposed connection point to 

Site 1.  The distribution main upgrades described in the 2009 Water Master Plan letter, (pg. 

18) necessary for Site 1, will also be included. 

Any new sources of supply will be in addition to the 3.0-MGD that Kansas City, Missouri will 

continue to provide Raymore.  

7.6.2 Alternative Sources and Sites 

Alternative 1 - Obtain Water from Kansas City, Missouri.   
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The first priority is to obtain more water from Kansas City.  The same connection and metering 

points would be utilized and the 2.0-MG of water in the Raymore Elevated Tank would be available 

to the City.  The 2009 Water Master Plan letter report, recommended the site at Kentucky and 

Highway 58 as the lowest cost option to place an elevated tank (Refer to Figure 7-1 for the locations 

of the four sites in the letter).  That study was written with the assumption that Kansas City would 

provide water, and thus the letter’s sighting recommendations remain relevant in this alternative.  

For comparison, a ground storage tank and booster pump station will be evaluated assuming they 

are placed at the northeast connection point. 

Alternative 1A: Kansas City Supply with Elevated Storage – Place an elevated storage tank at 

Site 1 with additional supply from the northeast connection point (155th and Kentucky 

Road). 

Alternative 1B: Kansas City Supply with Ground Storage and a Booster Pump Station – Place 

a ground storage tank and booster pump station at the northeast connection point.  Install 

24-inch line as necessary to provide the equivalent flow and pressure at Site 1 as provided 

in Alternative 1A. 

Alternative 2 - Obtain Water from Kansas City, Missouri and additional water from WaterOne, via 

Belton 

The second alternative is to obtain 3.0-MGD from Kansas City with the remainder coming from 

WaterOne via Belton through a minimum purchase agreement.  This would allow Raymore to use 

the existing 2.0-MG of storage in Kansas City’s Raymore Tank.  Raymore could receive water from 

Water One at two locations: 1) Near the Intersection of 155th St. and Kentucky Rd. and 2) Near the 

intersection of Highway 71 and Lucy Webb Rd.  Two alternatives were evaluated for each 

connection point – one elevated storage alternative and one ground storage and booster pump 

station alternative: 

Alternative 2A: WaterOne Supply at 155th St. and Kentucky Rd. with Elevated Storage – 

Place an elevated storage tank at Site 1 with a connection point at 155th St and Kentucky 

Rd.  Install 24-inch line as necessary to provide flow from the connection point to Site 1. 

Alternative 2B: WaterOne Supply at 155th St. and Kentucky Rd. with Ground Storage Tank 

and Booster Pump Station – Place a ground storage tank and booster pump station at 155th 

St. and Kentucky Road.  Install a 24-inch line as necessary to provide the equivalent flow 

and pressure as would be attained by the elevated storage tank in Alternative 2A at Site 1. 

Alternative 2C: WaterOne Supply at Hwy 71 and Lucy Webb Rd. with Elevated Storage – 

Place an elevated storage tank at Site 1 with a connection point at Hwy 71 and Lucy Webb 

Rd.  Install 24-inch line as necessary to provide flow from the connection point to Site 1. 

Alternative 2D: WaterOne Supply at Hwy 71 and Lucy Webb Rd. with Ground Storage Tank 

and Booster Pump Station – Place a ground storage tank and booster pump station at the 

Hwy 71 and Lucy Webb Rd.  Install 24-inch line as necessary to provide the equivalent flow 

and pressure as would be attained by the elevated storage tank in Alternatives 2A and 2C. 

Alternative 3 - Obtain Water from Kansas City, Missouri and additional water from Tri-County 

Water Authority 
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The third alternative is to obtain 3.0-MGD from Kansas City with the remainder coming from Tri-

County Water Authority through a minimum purchase agreement.  The 2.0-MG in KCMO’s Raymore 

Tank would still be available to the City.  Raymore could receive water from Tri-County’s system if 

Tri-County extended their system east.  The two likely locations for Tri-County to connect to 

Raymore’s system are as follows: 1) At the intersection of Highway 58 and Highway J, and 2) at 

155th Street, possibly up to Kentucky Road.  Two alternatives; an elevated storage tank alternative, 

and a ground storage tank and booster pump station alternative, were evaluated for each 

connection point location and are described below: 

Alternative 3A: Tri-County Supply at Hwy 58 and Hwy J with Elevated Storage – Place an 

elevated storage tank at Site 1 with a connection point at Hwy 58 and Hwy J.  Install 24-inch 

line as necessary to provide flow from the connection point to Site 1. 

Alternative 3B: Tri-County at Hwy 58 and Hwy J with Ground Storage Tank and Booster 

Pump Station – Place a ground storage tank and booster pump station at the Hwy 58 and 

Hwy J.  Install 24-inch line as necessary to provide the equivalent flow and pressure as 

would be attained by the elevated storage tank in Alternative 3A. 

Alternative 3C: Tri-County at 155th St. and Kentucky Rd. with Elevated Storage – Place an 

elevated storage tank at Site 1 with a connection point at 155th St and Kentucky Rd.  Install 

24-inch line as necessary to provide flow from the connection point to Site 1. 

Alternative 3D: Tri-County at 155th St. and Kentucky Rd. with Ground Storage Tank and 

Booster Pump Station – Place a ground storage tank and booster pump station at the 155th 

St. and Kentucky Road.  Install 24-inch line as necessary to provide the equivalent flow and 

pressure as would be attained by the elevated storage tank in Alternatives 3A and 3C. 

7.6.3 Required Infrastructure 

The infrastructure necessary to provide 131 ft. of head at Site 1 was determined.  Figure 7-4 depicts 

each of the alternatives on a site map.  Table 7-4 describes the main components of each 

alternative.  It is assumed that all alternatives will require altitude valves, site grading, site piping 

and electrical and instrumentation and controls. 

Table 7-4, Summary of Required Infrastructure for each Alternative 
Alternative Tank Type Connection 

Location 
Linear Ft of 24” 
Pipe Required 

1A (Kansas City) Elevated Storage 155th & Kentucky 16,200 

1B (Kansas City) Ground Storage/Booster Pumping J-Hwy & Lucy 
Webb 

26,300 

2A (Water One) Elevated Storage 155th & Kentucky 16,200 

2B (Water One) Ground Storage/Booster Pumping 155th & Kentucky 16,200 

2C (Water One) Elevated Storage Lucy Webb & 71-
Hwy 

13,500 

2D (Water One) Ground Storage/Booster Pumping Lucy Webb & 71-
Hwy 

13,500 

3A (Tri-County) Elevated Storage J-Hwy & 58-Hwy 22,900 

3B (Tri-County) Ground Storage/Booster Pumping J-Hwy & 58-Hwy 22,900 

3C (Tri-County) Elevated Storage 155th & Kentucky 16,200 

3D (Tri-County) Ground Storage/Booster Pumping 155th & Kentucky 16,200 
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7.7 Cost Estimates 

7.7.1 Elevated Storage Tanks 

Elevated storage tank manufacturers were contacted to obtain budgetary estimates for both fluted 

column and composite elevated tanks.  Table 7-5 lists the average price for each style of elevated 

tank with an assumed shallow foundation.   

In addition to capital costs, the operation and maintenance (O&M) of the tanks was taken into 

consideration.  The major cost item when evaluating operation and maintenance is the cleaning and 

repainting of the tanks periodically (approximately every 15 years).  The composite tank has less 

O&M cost because the concrete pedestal does not need repainting.  O&M costs also account for an 

inspection, as recommended by the American Water Works Association (AWWA), every ten years.  

Appendix A contains the O&M present worth calculations. 

The capital and operations and maintenance costs are compared based on a present worth analysis 

over 20 years.  The analysis shows that the tank styles are comparable in price at the planning level.  

The composite tank will be selected for the cost comparison in this report.  If an elevated storage 

tank is selected, it would be recommended that a composite tank be base bid with a fluted column 

style tank as an alternate for optimum competition and cost savings. 

Table 7-5, Elevated Tank Capital, O&M, and Present Worth Costs 
Item Description Fluted Column Composite 

Elevated Tank Capital Cost1,2 $3,520,000 $3,660,000 

Accessories $330,000 $330,000 

Telemetry $50,000 $50,000 

Mixing System $50,000 $50,000 

Elevated Tank O&M Cost   

     Painting $506,500 $274,500 

     Inspections $37,500 $37,500 

Total Present Worth $4,494,000 $4,402,000 
Notes: 

1. Cost assumes a soil bearing load of 4,000 lbs/square foot, which allows a spread foundation to be used.  A 
geotechnical investigation would need to be conducted in the preliminary design phase at the selected site 
location to determine the validity of the assumption. 

2. Cost of the elevated tank is for shallow foundation and tank as quoted by the manufacturer only and does not 
include cost of land, site work or engineering. 

7.7.2 Ground Storage Tanks and Booster Pump Station 

Ground storage tank (GST) and booster pump station manufacturers were contacted to obtain 

budgetary estimates for concrete and glass fused to steel tanks and booster pump stations.  Table 7-

6, lists the budgetary price for each style of ground storage tank (with an assumed shallow 

foundation) and a booster pump station.  The booster pump station costs include the pump station 

and appurtenances, prefabricated building, and backup generator.   

In addition to capital costs, the operation and maintenance (O&M) of the tanks must be taken into 

consideration.  The major cost item when evaluating operation and maintenance of the tanks is the 

cleaning of the tanks periodically (approximately every 10 years).  The major O&M costs in regards 

to the booster pump station are the electrical costs to run the station (Refer to Appendix A for 
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calculations).  The O&M values also include provision to replace 3 of the 4 large pumps and both 

small pumps at the 20 years (2031).  The capital and operations and maintenance costs are 

compared based on a present worth analysis over 20 years.  The analysis shows that the final price 

for the concrete and glass fused to steel alternatives are within 10% of each other.  At the time of 

this report, high steel prices are influencing the cost of the glass fused to steel tank.  It is common to 

have a base bid on one style of ground storage tank with an alternative bid on the other style, 

acceptable at the Owner’s discretion.  For the purposes of this report, the booster pump station 

with concrete ground storage tank alternative will be carried forward.  A large portion of the 

present worth costs come from the electrical usage by the pumps, and thus premium efficiency 

motors are recommended. 

Table 7-6, Ground Storage Tank and Booster Pump Station Capital, O&M, and Present 

Worth Costs 
Item Description Booster Pump Station 

with Concrete GST 

Booster Pump Station with 

Glass Fused to Steel GST 

Ground Storage Tank Capital Cost1,2 $1,220,000 $1,675,000 

Ground Storage Tank O&M Cost $37,500 $37,500 

Booster Pump Station Capital Cost $1,705,000 $1,705,000 

Telemetry $50,000 $50,000 

Booster Pump Station O&M Cost   

     Electrical $2,011,000 $2,011,000 

     Pump Replacement at 20 Years $252,000 $252,000 

Total Present Worth $5,276,000 5,731,000 
Notes: 

1. Cost assumes a soil bearing load of 4,000 lbs/square foot, which allows a spread foundation to be used.  A 
geotechnical investigation would need to be conducted in the preliminary design phase at the selected site 
location to determine the validity of the assumption. 

2. Cost of the elevated tank is for shallow foundation and tank as quoted by the manufacturer only and does not 
include cost of land, site work or engineering. 

 

7.7.3 Alternative Cost Comparisons 

Cost estimates for were developed for a composite elevated storage tank and a booster pump 

station with a concrete ground storage tank.  Included in this comparison are costs to develop the 

site, including grading, stormwater management, fencing, and street access.  Cost comparisons also 

include the required piping infrastructure based on the location of the facilities as well as electrical 

service and the Instrumentation and Controls required.  Finally, the contractor’s markup, 

engineering costs, and a 20% contingency factor were added to account for the uncertainty in site 

design and project scope.  Table 7-7 shows the cost comparison. 
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Table 7-7, Alternative Cost Analysis 

Item Cost 

Water Storage   

  2.5 MG Elevated Storage Tank $4,090,000 

       OR   
  2.5 MG Concrete Ground Storage Tank and Booster Pump Station $2,975,000 

Site Electrical Work $175,000 

Sitework and Grading  $433,000 

Water Storage Site Piping/Valves  $245,000 

Distribution Piping ($180/LF)   

  1A (KCMO) (16,200 ft) $2,916,000 
  1B (KCMO) (26,300 ft) $4,734,000 
  2A, 2B (Water One) (16,200 ft) $2,916,000 
  2C, 2D (Water One) (13,500 ft) $2,430,000 
  3A, 3B (TCWA) (22,900 ft) $4,122,000 
  3C, 3D (TCWA) (16,200 ft) $2,916,000 

Contingency (20%) Included In Alts 

Engineering, Legal, Finance (10%) Included In Alts 

Contractor's Overhead and Profit (10%) Included In Alts 

Totals:   

  

Alternative 1A - KCMO, Elevated Storage, 16,200 LF $11,000,000 

Alternative 1B - KCMO, Ground Storage & Pumping, 26,300 LF $11,990,000 
  

Alternative 2A - WaterOne, Elevated Storage, 16,200 LF $11,000,000 

Alternative 2B - WaterOne, Ground Storage & Pumping, 16,200 LF $9,440,000 

Alternative 2C - WaterOne, Elevated Storage, 13,500 LF $10,320,000 

Alternative 2D - WaterOne, Ground Storage & Pumping, 13,500 LF $8,760,000 
  

Alternative 3A - TCWA, Elevated Storage, 22,900 LF $12,690,000 

Alternative 3B - TCWA, Ground Storage & Pumping, 22,900 LF $11,130,000 

Alternative 3C - TCWA, Elevated Storage, 16,200 LF $11,000,000 

Alternative 3D - TCWA, Ground Storage & Pumping, 16,200 LF $9,440,000 

 

7.8 Conclusion Water Storage 

The total estimated cost to design and construct a 2.5-MG elevated tank is estimated to be $6.8-

million.  The total estimated cost to design and construct a ground storage tank and booster pump 

station is estimated to be $5.3-million.  The capital cost difference is $1.5-million.  When operation 

and maintenance costs are considered as shown in Tables 7-5 and 7-6 the difference between an 

elevated storage tank, and a ground storage tank with booster pump station, decreases the 

difference between the two scenarios to $0.6-million in present day dollars in favor of a ground 

storage tank and booster pump station. 

The lowest cost alternative from Table 7-8 is Alternative 2D, a ground storage and pumping facility 

located at Lucy Webb Road near 71-Highway,which is connected to the transmission main on 58-

Highway and receives water from WaterOne.  This alternative has the shortest amount of 24-inch 
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diameter pipe inside the city limits.  Transmission mains outside the city limits were not included in 

the analysis.  Only those improvements required inside the City limits as shown on Figure 7-4 are 

included.  The price of connecting to WaterOne and the transmission main needed to the City limits 

will need to be added to the cost of Alternative 2D.   

For the Tri-County alternatives the lowest cost option is a ground storage and pumping station 

located at 155th & Kentucky Road due to the shorter length of pipe needed to connect flows to the 

existing elevated storage at Foxwood Drive. 

For Kansas City the lowest cost alternative is Alternative 1A, which includes a new connection at 

155th & Kentucky Road and an elevated tank at Site 1.   

7.9 Recommendation Water Storage 

Ultimately the recommendation depends upon who can supply Raymore with the amount of water 

that is needed.  The recommendation between a ground storage tank and pump station versus an 

elevated storage tank is dependent upon the location water is received and the hydraulic pressure 

gradient that can be supplied.  Based upon the initial capital cost of the project a ground storage 

tank and pump station is cheaper than an elevated storage tank.  Over several years an elevated 

storage tank will have less operation and maintenance costs than a ground storage tank and pump 

station.  If the supplier can meet Raymore’s hydraulic grade the best recommendation is to 

construct an elevated storage tank.  Using demand projections in Section 3.1 and Kansas City’s 

contract requirements of having an average day plus one-quarter of a maximum day of storage then 

Raymore will need a new water storage tank in the year 2015 or when the average day water 

demand reaches 2.02-MGD.  This equates to a population of approximately 22,798.  If Raymore 

chooses an alternative source of supply such as Tri-County then a new facility will be needed in the 

year 2021 when the average day water demand reaches 2.69-MGD and the population is 

approximately 26,914. 
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Appendix A, Operations and Maintenance Present Worth Calculations 
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Operations and Maintenance Calculations – Elevated Storage Tanks 

 

Table Appendix A, O&M Costs Composite Tank 

Composite Tank 

Action Year F/P  at 2% Present Worth  

Inspection/Cleaning 10 1.219 $20,509 

Repainting of Bowl 15 1.3459 $275,058 

Inspection/Cleaning 20 1.4859 $16,825 

  $312,391 

Notes:   

1) 2% F/P accounts for a 5% interest rate and 3% inflation   
2) Composite Tank estimated to have 61,700 SF, $6/sf for Exterior and Interior Wet 
Coating 

 

Table Appendix A, O&M Costs Fluted Tank 

Fluted Column 

Action Year F/P  at 2% Present Worth 

Inspection/Cleaning 10 1.219 $20,509 

Repainting of Bowl 15 1.3459 $506,278 

Inspection/Cleaning 20 1.4859 $16,825 

  $543,612 

Notes:   

1) 2% F/P accounts for a 5% interest rate and 3% inflation   
2) Fluted Tank estimated to have 92,500 SF, $6/sf for Exterior and Interior Wet Coating 
and  

     63,200 of Interior Dry at $2/sf       

 

Operations and Maintenance Calculations – Ground Storage Tanks 

 

Table Appendix A, O&M Costs Ground Storage Tanks 

Concrete or Glass Fused to Steel Tank 

Action Year F/P  at 2% Present Worth 

Inspection/Cleaning 10 1.219 $20,509 

Inspection/Cleaning 20 1.4859 $16,825 

  $37,333 

Notes:   

1) 2% F/P accounts for a 5% interest rate and 3% inflation     
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Operations and Maintenance Calculations – Booster Pump Station 

 

Pump Replacement 

Table Appendix A, O&M Costs, Pump Replacements 

Booster Pump Station 

Pump # Cost to Replace F/P @ 2%&20yrs Present Worth 

Pump 1 $85,000 1.4859 $57,204 

Pump 2 $85,000 1.4859 $57,204 

Pump 3 $85,000 1.4859 $57,204 

Pump 4 $0 1.4859 $0 

Pump 5 $60,000 1.4859 $40,380 

Pump 6 $60,000 1.4859 $40,380 

  $252,372 

Notes:   

1) 2% F/P accounts for a 5% interest rate and 3% inflation 
2) Pump #4 not replaced as it is not expected to be required until 
2020 
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Table Appendix A, Pump Replacement, Electrical Costs 

Inflation 1.03 

Assumptions: Interest 1.05 

Average Day Flow 9 of 12 months 

Maximum Day Flow 3 of 12 months 
Average Day Water from KCMO = 2 MGD (1 MGD from additional water source due to minimum purchase 
agreement) 
Maximum Day Water from KCMO = 3 MGD (KCMO will have the least expensive water, use as much as possible on 
peak days) 

Cost per kW/hr is $0.08, inflated 3% per year. 

Pump efficiency is 80% 

Motor efficiency is 80% 

Days per year 365 

Present Worth Eqn is from Civil Engineering Reference Manual for the PE Exam, 7th Edition, page 18-8, Table 18.5 
 
 

Electricity Costs Based on Average Day Flows 

Year Total Demand Water From KCMO Other Source 

Pump 

Station 

Power 

Req 

Daily 

Cost 

9 Month 

Cost 

  (MGD) (GPM) (MGD) (GPM) (MGD) (GPM) (HP) $ $ 

2011 2.05 1,423.61 1.05 729.17 1.00 694.44 54.86 $98.14 $26,889.48 

2012 2.13 1,479.17 1.13 784.72 1.00 694.44 54.86 $101.08 $27,696.17 

2013 2.22 1,541.67 1.22 847.22 1.00 694.44 54.86 $104.11 $28,527.05 

2014 2.30 1,597.22 1.30 902.78 1.00 694.44 54.86 $107.24 $29,382.86 

2015 2.39 1,659.72 1.39 965.28 1.00 694.44 54.86 $110.45 $30,264.35 

2016 2.47 1,715.28 1.47 1,020.83 1.00 694.44 54.86 $113.77 $31,172.28 

2017 2.55 1,770.83 1.55 1,076.39 1.00 694.44 54.86 $117.18 $32,107.45 

2018 2.63 1,826.39 1.63 1,131.94 1.00 694.44 54.86 $120.70 $33,070.67 

2019 2.72 1,888.89 1.72 1,194.44 1.00 694.44 54.86 $124.32 $34,062.79 

2020 2.80 1,944.44 1.80 1,250.00 1.00 694.44 54.86 $128.05 $35,084.68 

2021 2.88 2,000.00 1.88 1,305.56 1.00 694.44 54.86 $131.89 $36,137.22 

2022 2.96 2,055.56 1.96 1,361.11 1.00 694.44 54.86 $135.84 $37,221.33 

2023 3.03 2,104.17 2.03 1,409.72 1.00 694.44 54.86 $139.92 $38,337.97 

2024 3.11 2,159.72 2.11 1,465.28 1.00 694.44 54.86 $144.12 $39,488.11 

2025 3.18 2,208.33 2.18 1,513.89 1.00 694.44 54.86 $148.44 $40,672.75 

2026 3.34 2,319.44 2.34 1,625.00 1.00 694.44 54.86 $152.89 $41,892.94 

2027 3.40 2,361.11 2.40 1,666.67 1.00 694.44 54.86 $157.48 $43,149.73 

2028 3.46 2,402.78 2.46 1,708.33 1.00 694.44 54.86 $162.21 $44,444.22 

2029 3.52 2,444.44 2.52 1,750.00 1.00 694.44 54.86 $167.07 $45,777.54 

2030 3.58 2,486.11 2.58 1,791.67 1.00 694.44 54.86 $172.08 $47,150.87 

2031 3.64 2,527.78 2.64 1,833.33 1.00 694.44 54.86 $177.25 $48,565.40 
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Electricity Costs Based on Peak Day Flows 

Year Total Demand Water From KCMO Other Source 

Pump 

Station 

Power 

Req 

Daily 

Cost 

3 Month 

Cost 

  (MGD) (GPM) (MGD) (GPM) (MGD) (GPM) (HP) $ $ 

2011 6.15 4,270.83 3.00 2,083.33 3.15 2,187.50 172.80 $309.13 $28,130.91 

2012 6.20 4,305.56 3.00 2,083.33 3.20 2,222.22 175.54 $323.46 $29,434.76 

2013 6.25 4,340.28 3.00 2,083.33 3.25 2,256.94 178.28 $338.37 $30,791.52 

2014 6.31 4,381.94 3.00 2,083.33 3.31 2,298.61 181.58 $354.95 $32,300.77 

2015 6.36 4,416.67 3.00 2,083.33 3.36 2,333.33 184.32 $371.12 $33,772.36 

2016 6.41 4,451.39 3.00 2,083.33 3.41 2,368.06 187.06 $387.95 $35,303.18 

2017 6.63 4,604.17 3.00 2,083.33 3.63 2,520.83 199.13 $425.37 $38,708.22 

2018 6.84 4,750.00 3.00 2,083.33 3.84 2,666.67 210.65 $463.47 $42,175.97 

2019 7.06 4,902.78 3.00 2,083.33 4.06 2,819.44 222.72 $504.73 $45,930.07 

2020 7.27 5,048.61 3.00 2,083.33 4.27 2,965.28 234.24 $546.76 $49,754.94 

2021 7.49 5,201.39 3.00 2,083.33 4.49 3,118.06 246.31 $592.18 $53,887.97 

2022 7.69 5,340.28 3.00 2,083.33 4.69 3,256.94 257.28 $637.11 $57,976.98 

2023 7.89 5,479.17 3.00 2,083.33 4.89 3,395.83 268.25 $684.21 $62,262.83 

2024 8.08 5,611.11 3.00 2,083.33 5.08 3,527.78 278.67 $732.12 $66,622.50 

2025 8.28 5,750.00 3.00 2,083.33 5.28 3,666.67 289.64 $783.77 $71,322.79 

2026 8.68 6,027.78 3.00 2,083.33 5.68 3,944.44 311.59 $868.44 $79,027.82 

2027 8.84 6,138.89 3.00 2,083.33 5.84 4,055.56 320.36 $919.69 $83,691.57 

2028 9.00 6,250.00 3.00 2,083.33 6.00 4,166.67 329.14 $973.23 $88,564.02 

2029 9.15 6,354.17 3.00 2,083.33 6.15 4,270.83 337.37 $1,027.49 $93,501.47 

2030 9.31 6,465.28 3.00 2,083.33 6.31 4,381.94 346.15 $1,085.85 $98,812.05 

2031 9.47 6,576.39 3.00 2,083.33 6.47 4,493.06 354.92 $1,146.78 $104,357.11 
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Table Appendix A, Annual Electricity Costs 

Annual Electricity Costs 

Year Total Cost 

Net Present 

Worth 

  (Annually) $ 

2011 $55,020.39 $55,020.39 

2012 $57,130.92 $59,987.47 

2013 $59,318.57 $60,783.44 

2014 $61,683.64 $62,695.02 

2015 $64,036.71 $64,822.59 

2016 $66,475.46 $67,127.30 

2017 $70,815.67 $71,393.87 

2018 $75,246.64 $75,772.94 

2019 $79,992.86 $80,482.21 

2020 $84,839.61 $85,300.79 

2021 $90,025.19 $90,465.50 

2022 $95,198.31 $95,621.50 

2023 $100,600.80 $101,010.66 

2024 $106,110.61 $106,509.60 

2025 $111,995.55 $112,386.53 

2026 $120,920.75 $121,314.71 

2027 $126,841.29 $127,228.67 

2028 $133,008.24 $133,390.52 

2029 $139,279.01 $139,657.05 

2030 $145,962.92 $146,338.22 

2031 $152,922.51 $153,296.02 

  

 

  

    $2,010,605.00 
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Appendix B, KCMO Rate Increase Letter and Kansas City Star Article on Water Rates 
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Appendix C, Opflow Magazine Article 
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Appendix D, Tri-County Water Authority, Maps and Cost Estimates 
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Appendix E, WaterOne Information 
 

 

147th Street and Nall Avenue in Overland Park, Kansas 

Connection to Raymore at the Kentucky Road Pump Station 

Distance 65,000 to 75,000 Feet depending upon final route.  

 

 

 

 

 

 

Kentucky 

Road Pump 

WaterOne 

Pump Station 
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Water One Water Rate Information 
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Appendix F, Kansas City Harrisonville Connection Map 
 

Appendix F, Kansas City, Harrisonville Connection 

Location 172nd Street & Mo Route BB, West of Pleasant Hill, MO 

Connect to Lucy Webb Road & J-Hwy 

Distance = 42,200 Feet 

 

 

Kansas City, 

Harrisonville 

Connection Point 
Lucy Webb Road & J-Hwy, 

Connection Point 

Tri-County 

Pump Station 



4435 Main Street, Suite 1000

Kansas City, Missouri 64111

Ph: 816

Fax: 816

www.hdrinc.com

4435 Main Street, Suite 1000

Kansas City, Missouri 64111

Ph: 816-360-2700

Fax: 816-360-2777

www.hdrinc.com
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