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INTRODUCTION 

 

A. PURPOSE 

The purpose of this project is to complete an update of the water master plan for the City 

of Wichita, Kansas with the objective of developing a plan to meet projected year 2010 

and year 2025 water demands. 

 

B. SCOPE 

This report includes the following tasks: 

• Review and update the existing model: 

- Convert model to latest version of H2OMap. 

- Review system to ensure model is skelotonized. 

- Reallocate demands based on address data. 

- Develop diurnal curves and determine maximum day, minimum hour and peak 

hour factors. 

- Input EPS data into the model for future evaluation. 

- Confirm model calibration to field test conditions. 

- Provide training. 

• Water Facilities Evaluation: 

- Review available water supply data to confirm if existing and proposed water 

sources are adequate to meet year 2025 water demands. 

- Review available reports and determine the adequacy of the existing and 

proposed treatment plants to meet year 2025 water demands. 

- Review the configuration of the current service areas boundaries and pressure 

zones and determine the need for an additional pressure zone(s). 

- Evaluate the adequacy of existing pumps, storage and pipelines. 

- Evaluate the relationship between existing pump and storage facilities. 

- Recommend improvements to meet year 2010 and year 2025 projected demands. 

• Planning: 

- Based on the current comprehensive plan, recommend pipeline improvements for 

service areas of new development. 

- Project customers and demands through the year 2025. 
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- Address areas of concern with low pressure (<40 psi), high pressure (>100 psi), 

and low fire flows. 

- Evaluate the need for a West Pressure Zone and potential location. 

- Evaluate the ability of the East Pressure Zone to meet demand.  

- Develop a capital improvement plan. 

 

***** 
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PART I – WATER SERVICE AREA AND DEMANDS 

 

A. GENERAL 

This section of the report discusses the anticipated city limits and water service area, 

historical population/customers and water use data, and projected population/customers 

and water use through the year 2025.  Service area, City growth, and wholesale 

customers are based on Wichita’s Comprehensive Plan dated 1999 and discussions with 

the Metropolitan Area Planning Department (MAPD) and City staff.  The latest MAPD 

data was provided in May 2004. 

 

B. SERVICE AREA 

The City of Wichita provides potable water to over 410,000 people within its 186 square 

mile service area as shown in Figure I-1.  The water service area population includes 

about 350,000 people served inside the City limits and about 60,000 people served 

outside the City limits as shown in Table I-1.  Wichita’s service area is expected to 

expand to serve smaller outlying areas because of the complexity and cost to meet future 

regulations of the Safe Drinking Water Act and encouragement by state and federal 

agencies for regionalization of water service.  Projected growth is shown in Figure I-2 

and is based on MAPD values for the City of Wichita and current and anticipated 

wholesale customers. 

 

Water is provided to about 120,000 residential customers, 13,000 commercial customers, 

and over 20,000 customers outside the City limits as listed in Table I-2.  Bentley buys 

untreated Equus Beds Well Field (EBWF) groundwater from Wichita and Valley Center 

buys potable water from Wichita, but Wichita can take up to 1.7 MGD (1,200 gpm) of 

raw water from Valley Center’s wells to the Central Water Treatment Plant.  Potential 

wholesale customers are listed in Table I-3. 

 

In 2003, the City water use averaged about 56 MGD with a maximum day demand of 105 

MGD. Residential was the largest water use classification with 50 percent while 

wholesale customers used about 4 percent as shown in the pie chart below: 
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Table I-1

                 HISTORICAL AND PROJECTED POPULATION
       DATA FOR WICHITA, KANSAS AND SURROUNDING AREA

B&V              Service Area
County: Water Kansas Water              Populaton (7)

U.S. Census (1) MAPD (2) NPA Data Master Office (5) BMcD 1997 2004
Year City County City County Services (3) Plan (4) City County Wholesale (6) Study Master Plan

1900 24,671 24,671
1910 52,450 52,450
1920 72,217 92,234 72,217
1930 111,110 136,330 111,110
1940 114,966 143,311 114,966
1950 168,279 222,290 168,279
1960 254,698 343,231 254,698
1969
1970 276,554 350,694 349,000 276,554
1973 -
1978 -
1980 279,272 366,531 279,855 367,670 369,000 279,855
1983
1985 386,000
1990 304,011 403,662 304,017 403,662 405,000 304,011 403,662 31,259 335,498 335,276
1991 409,000
1995 423,000
1997 368,433
2000 344,284 452,869 351,028 452,869 434,000 338,518 444,654 37,965 385,694 388,993
2005 368,064 482,581 - 74,676 442,740
2010 377,474 497,595 452,000 450,400 366,769 483,922 81,918 445,652 459,392
2015 388,059 514,485 89,298 477,357
2020 363,935 485,274 398,645 531,375 399,023 523,189 96,676 484,825 495,321
2025 409,701 549,017 104,070 500,453 513,771

Notes:
(1)  Historical and estimated U.S. Census Bureau Data for the City of Wichita and Sedgwick County.
(2)  Wichita-Sedgwick County Metropolitan Area Planning Department, 2004.
(3)  Key Indicators of County Growth, 1970 - 2010, NPS Data Services. 1991 edition.
(4)  Water System Master Plan by B&V, November 1999, Service Area Projections.
(5)  Kansas Water Office. January 7, 1997 for the County projection and in 2003 for the City projection..
(6)  Includes wholesale customers, McConnell AFB, benefit districts, and individually metered customers outside the City limits.  Projections by MAPD.
(7)  Service area population based on MAPD projections for City of Wichita and wholesale customers.

Demand2004.xls 5/31/2005



Figure I - 2
Wichita, KS

Historic and Projected 
Population
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Table I-2

         HISTORICAL & PROJECTED NUMBER OF METERS (1)

Department Total
Year Residential Commercial Contract (2) No Charge (5) Wholesale Customers

1970 71,011 10,153 81,164
1971 71,448 10,092 81,540
1972 71,939 10,360 82,299
1973 73,115 10,071 1 83,187
1974 74,182 10,250 2 84,434
1975 75,513 10,407 2 85,922
1976 77,171 10,501 2 87,674
1977 78,368 10,574 3 88,945
1978 79,785 10,665 3 90,453
1979 82,203 10,746 3 92,952
1980 84,610 10,920 3 95,533
1981 86,571 11,007 3 97,581
1982 87,623 11,042 5 98,670
1983 89,039 11,258 5 100,302
1984 91,082 11,229 5 102,316
1985 92,105 11,387 5 103,497
1986 93,414 11,445 8 104,867
1987 95,469 11,450 10 106,929
1988 97,003 11,403 9 108,415
1989 98,220 11,393 10 109,623
1990 99,439 11,381 10 110,830
1991 100,580 11,358 10 111,948
1992 103,978 11,504 1 11 115,494
1993 104,090 12,127 165 1 11 116,394
1994 105,672 12,270 163 1 11 118,117
1995 106,767 12,422 225 1 11 119,426
1996 108,801 12,439 225 1 12 121,478
1997 110,725 12,650 222 1 12 123,610
1998 112,660 12,780 222 1 13 125,676
1999 113,280 12,731 219 1 10 126,241
2000 114,686 13,451 245 1 10 128,393
2001 115,299 13,342 249 1 10 128,901
2002 118,321 13,125 268 1 11 131,726
2003 119,747 13,322 376 1 11 133,457
2005 122,649 13,350 335 1 11 136,347
2010 130,329 13,848 407 1 12 144,598
2015 138,009 14,346 479 1 12 152,848
2020 145,689 14,845 551 1 12 161,098
2025 153,369 15,343 623 1 12 169,348

Notes:
(1)  Historical data from Wichita Water and Sewer System Annual Reports, 1970 - 1991, 
       and customer records from 1992 to 1996.
(2)  The Contract classification was initiated in 1993 and includes large irrigators such as
      golf courses, home owners associations and the Parks Department.
(3)  Classifications were modified for year 2002.
(4)  Projected customers are based on linear regression analysis.
(5)  "Department No Charge" is defined as water required to run day to day operations of the water system.

Demand2004 5/31/2005



Table I-3

HISTORICAL AND PROJECTED POPULATION
DATA FOR PUBLIC WATER SUPPLIERS IN SEDGWICK COUNTY

Public Water Supplier 1990 2000 2005 2010 2015 2020 2025

1.  Existing Wholesale -
     Individual Meters

Andover 4,047 5,990 8,591 9,993 11,395 12,796 14,254
Eastborough 896 865 830 847 863 880 896
Oaklawn 3,240 3,950 4,155 4,360 4,590 4,820 4,945
Other Indiv Meters 4,500 4,870 5,075 5,280 5,500 5,720 5,955
     Subtotal 12,683 15,675 18,651 20,480 22,348 24,216 26,050

2.  Existing Wholesale -
     Master Meters

Bel Aire 3,695 6,051 7,253 8,483 9,713 10,943 12,172
Bentley 360 428 449 490 537 584 632
Benton 669 820 899 958 1,026 1,093 1,163
Derby 20,927 23,028 25,129 27,230 29,331
Kechi 517 1,075 1,294 1,545 1,796 2,048 2,309
Park City 5,054 6,295 6,580 7,150 7,721 8,291 8,862
Rose Hill 2,338 2,850 4,112 4,460 4,852 5,243 5,652
Sedgwick RWD No. 1 755 755 755 755 755 755 755
Sedgwick RWD No. 3 1,172
Sedgwick RWD No. 8 1,016 1,016 1,016 1,016 1,016 1,016 1,016
Valley Center 5,338 5,733 6,128 6,523 6,918
McConnell AFB 3,000 3,000 3,000 3,000 3,000 3,000 3,000
     Subtotal 18,576 22,290 51,623 56,618 61,673 66,726 71,810

3.  Anticipated Customers
     By Year 2010

Derby 14,699 20,449
Colwich 1,091 1,289 1,336 1,444 1,552 1,661 1,773
Goddard 1,804 2,144 3,066 3,376 3,725 4,073 4,437
Valley Center 3,624 5,189
     Subtotal 21,218 29,071 4,402 4,820 5,277 5,734 6,210

Total 31,259 37,965 74,676 81,918 89,298 96,676 104,070

City of Wichita (1) 304,017 348,208 368,064 377,474 388,059 398,645 409,701

City Service Area 335,276 400,709 442,740 459,392 477,357 495,321 513,771
County Service Area 403,662 438,580 460,940 460,940 460,940 495,000 509,000

(1)  MAPD Data provided in 2004 through 2030.

Demand2004 5/31/2005
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C. CUSTOMER PROJECTION 

Customer projections are based Wichita’s Comprehensive Plan through the year 2025 for 

each customer class.  Wichita reclassified customer classes to five basic classifications in 

2002.  The Comprehensive Plan is used to determine additional customers by 

classification for each specified section of the service area based on rate of growth and 

existing or anticipated zoning.    This is accomplished in 5-year increments from 2005 to 

2025.   Customers are projected with linear regression analysis as summarized in Figure 

I-3 and listed in Table I-2 for the following classifications: 

• Residential 

• Commercial 

• Contract 

• Department No Charge (water required for day to day operations of the City)  

• Wholesale 

 

Review of Tables I-2 and I-3 show the service area population is projected to increase 

from about 410,000 to nearly 514,000 in 2025.  The 514,000 people equates to 2.67 

people per household.  Total customers are projected to increase from about 133,000 to 

nearly 170,000 in 2025. 

 

 

 

2003 City of Wichita Water Usage
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Figure I - 3
Wichita, KS
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D. WATER DEMAND PROJECTION 

 Average annual metered water use is projected for each of the five customer classes 

based on data from 1970 through 2003 as shown in Table I-4.  Data is evaluated through 

a conservatively high extrapolation, to project water use without conservation, and linear 

regression.  The linear regression projection is about 15 percent less than the extrapolated 

values.  The projected total metered water demand is based on the extrapolated values 

and is the sum of the five customer classes reduced by 15 percent, to account for low 

range water conservation.  Total pumpage is the result of total metered water demand 

plus 12 percent for non-revenue water.  This results in a year 2005 average day projected 

demand of 69.7 MGD, which is about 14 percent higher than values experienced between 

years 2000 and 2003 and represents a drought-type demand. 

  

Contract customer demand is projected with linear regression analysis and is anticipated 

to increase from 2.2 MGD in 2003 to 3.8 MGD in 2025.  Department No Charge demand 

is not anticipated to change and is set at 1.0 MGD.  Wholesale demand is projected based 

on MAPD population projections listed in Table I-3 and 150 gpcd; except for Valley 

Center and Derby where contract maximum demands are used.  Bel Aire and Park City 

have been decreasing their use, but are included since their usage is relatively low.  

Wholesale water demand results are listed in Table I-5 and show average annual water 

use increasing to 15.2 MGD in 2025.   

  

Residential and commercial classes use about 90 percent of the water and are evaluated 

by three methods to develop a range of values: linear regression, extrapolation, and 

projected population times gallons per capita day (gpcd).  The results of the three 

methods are shown in Figure I-4 and listed in Table I-6.  Linear regression yields a low 

residential projection and a decreasing commercial projection; the data appears 

reasonable for typical water years but is too low to use for dry year planning purposes.  

Extrapolation results in a more conservative projection that includes the impacts of dry 

weather.  MAPD population projections are used with a typical gpcd value of 150 and a 

conservative value of 180.  These gpcd values are based on historical data listed in Table 

I-7.  The typical 150 gpcd value results in comparable values to the linear regression and 

the conservative 180 gpcd value results in a value slightly higher than the extrapolation 

approach.  The extrapolation approach is used in the analysis because it plans for 



Total
Department Metered Total UAF (7)

Year Residential Commercial Contract (4) No Charge Wholesale (5) Water (6) Pumpage (%)

1970 15.6 0.0 <0.05 15.6 37.7 58.6
1971 14.6 0.0 <0.05 14.6 37.2 60.8
1972 16.0 0.0 <0.05 16.0 38.2 58.1
1973 16.1 0.0 <0.05 <0.05 16.1 39.3 59.0
1974 16.0 0.0 <0.05 <0.05 16.0 39.5 59.5
1975 15.4 0.0 <0.05 0.2 15.6 39.1 60.1
1976 17.4 0.0 <0.05 0.1 17.5 39.9 56.1
1977 16.4 0.0 <0.05 0.2 16.6 40.6 59.1
1978 18.5 0.0 <0.05 0.2 18.7 45.3 58.7
1979 18.9 0.0 <0.05 0.2 19.1 47.9 60.1
1980 22.8 0.0 <0.05 0.3 23.1 53.2 56.6
1981 22.0 0.0 0.2 0.2 22.4 49.1 54.4
1982 20.5 0.0 0.2 0.3 21.0 48.6 56.8
1983 23.3 0.0 0.2 0.4 23.9 51.0 53.1
1984 23.8 0.0 0.1 0.5 24.4 51.7 52.8
1985 22.5 0.0 0.1 0.5 23.1 48.8 52.7
1986 21.9 0.0 0.2 0.6 22.7 48.1 52.8
1987 22.7 0.0 0.1 0.7 23.5 53.2 55.8
1988 25.0 0.0 <0.05 0.8 25.8 57.6 55.2
1989 25.0 0.0 <0.05 2.3 27.3 58.4 53.3
1990 26.3 0.0 <0.05 1.2 27.5 64.2 57.2
1991 27.2 0.0 <0.05 1.4 28.6 62.2 54.0
1992 22.8 0.0 0.3 1.2 24.3 55.5 56.1
1993 24.4 0.0 1.4 0.2 1.0 27.0 53.9 49.9
1994 25.1 0.0 2.4 0.2 1.3 29.0 56.9 49.0
1995 23.1 0.0 1.4 0.2 1.2 26.0 51.7 49.7
1996 24.3 0.0 2.0 0.5 1.3 28.0 53.9 48.1
1997 23.1 0.0 1.8 0.7 1.7 27.3 52.4 47.9
1998 28.0 0.0 2.1 1.0 1.5 32.6 60.1 45.7
1999 26.3 0.0 1.3 1.0 1.2 29.8 55.3 46.0
2000 32.0 0.0 2.2 0.8 2.0 37.0 61.2 39.6
2001 32.7 0.0 2.7 0.6 1.2 37.2 61.7 39.7
2002 29.0 0.0 2.3 1.0 2.1 34.5 58.0 40.6
2003 27.7 0.0 2.2 0.6 2.0 32.5 55.5 41.4
2005 34.0 25.0 -               1.0 10.7 60.1 67.3 12
2010 36.0 26.0 -               1.0 11.8 63.6 71.2 12
2015 38.0 27.0 -               1.0 12.9 67.1 75.1 12
2020 40.0 28.0 -               1.0 14.0 70.6 79.1 12
2025 42.0 29.0 -               1.0 15.2 74.1 83.0 12

Notes:
(1)  Historical data from Wichita Water and Sewer System Annual Reports, 1970 - 2003, and customer records from
       1992 to 2003.
(2)  Classification started in 1976.
(3)  Classification started in 1989.
(4)  Classification started in 1993 and includes large irrigators such as golf courses, homeowners assoc. and the Parks.
(5)  Classification started in 1973.
(6)  Total metered water reduced 15% for additional conservation.
(7)  UAF is accounted-for water.  UAF values less than 7% appear to be questionable based on industry norms.

Table I-4

HISTORICAL & PROJECTED AVERAGE DAY METERED WATER USE IN MGD (1)



Table I-5

HISTORICAL AND PROJECTED AVERAGE ANNUAL DEMAND
DATA FOR PUBLIC WATER SUPPLIERS IN SEDGWICK COUNTY (MGY)

Public Water Supplier 1990 2000 2005 2010 2015 2020 2025

1.  Existing Wholesale -
     Individual Meters

Andover 0.61 0.90 1.29 1.5 1.7 1.9 2.1
Eastborough(2) 0.13 0.13 0.12 0.1 0.1 0.1 0.1
Oaklawn (5)(6) 0.49 0.59 0.62 0.7 0.7 0.7 0.7
Other Indiv Meters (6) 0.68 0.73 0.76 0.8 0.8 0.9 0.9
     Subtotal 1.90 2.35 2.80 3.1 3.4 3.6 3.9

2.  Existing Wholesale -
     Master Meters

Bel Aire (1)(2) 0.38 0.91 1.09 1.3 1.5 1.6 1.8
Bentley (2) 0.05 0.06 0.07 0.1 0.1 0.1 0.1
Benton (1)(2) 0.07 0.12 0.13 0.1 0.2 0.2 0.2
Derby (7) 2.39 2.6 2.8 3.0 3.3
Kechi (1)(2) 0.07 0.16 0.19 0.2 0.3 0.3 0.3
Park City (1)(2) 0.69 0.94 0.99 1.1 1.2 1.2 1.3
Rose Hill (1) 0.41 0.43 0.62 0.7 0.7 0.8 0.8
Sedgwick RWD No. 1 0.11 0.11 0.11 0.1 0.1 0.1 0.1
Sedgwick RWD No. 3 (3) 0.18 - - - - - -
Sedgwick RWD No. 8 0.15 0.15 0.15 0.2 0.2 0.2 0.2
Valley Center (7) 1.09 1.3 1.4 1.6 1.8
McConnell AFB (5) 0.35 0.45 0.45 0.5 0.5 0.5 0.5
     Subtotal 2.47 3.34 7.28 8.0 8.8 9.5 10.4

3.  Anticipated Customers
     By Year 2010

Derby (2) 2.20 3.07
Colwich 0.16 0.19 0.20 0.2 0.2 0.2 0.3
Goddard (2) 0.27 0.32 0.46 0.5 0.6 0.6 0.7
Valley Center(2) 0.54 0.78
     Subtotal 3.18 4.36 0.66 0.7 0.8 0.9 0.9

Existing & Anticipated
Wholesale Service Area 4.37 5.69 10.74 11.8 12.9 14.0 15.2

Total Wholesale Service Area 7.55 10.06 10.74 11.8 12.9 14.0 15.2

Notes:
(1)  Based on contract maximums with Wchita.
(2)  MAPD population data provided in 2004.
(3)  Service with RWD No. 3 terminated in 1995.  Thier service provided by El Dorado.
(4)  Based on 150 gallons per capita day for residential and commercial usage.
(5)  Not classified as a wholeale customer.
(6)  Individually metered customers in Sedgwick County.
(7)  Derby and Valley Center contract maximum values.

Demand2004 5/31/2005
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Table I-6

AVERAGE DAY DEMAND EVALUATION (MGD)

Linear Regression Extrapolation Residential + Commercial
Residential + Residential + (population x gpcd)

Year Residential Commercial Commercial Residential Commercial Commercial Conservative Typical

2005 30.7 22.3 52.9 34.0 25.0 59.0 66.3 55.2
2010 32.9 22.0 54.8 36.0 26.0 62.0 67.9 56.6
2015 35.1 21.7 56.7 38.0 27.0 65.0 69.9 58.2
2020 37.3 21.4 58.6 40.0 28.0 68.0 71.8 59.8
2025 39.4 21.1 60.5 42.0 29.0 71.0 73.7 61.5

Notes:
1.  Conservative gpcd is 180.
2.  Typical gpcd is 150.

Demand2004 5/31/2005



Table I-7

RATE OF AVERAGE DAY WATER USE COMPARISION

Comm +
Ind + Dept

Year MGD gpmd gpcd

1970 35.7 503 168
1971 35.2 493 164
1972 36.8 512 171
1973 38.9 532 177
1974 39.3 530 177
1975 38.9 515 172
1976 38.8 503 168
1977 39.8 508 169
1978 44.4 556 185
1979 46.0 560 187
1980 51.3 606 202
1981 47.6 550 183
1982 47.0 536 179
1983 48.4 544 181
1984 49.4 542 181
1985 46.7 507 169
1986 45.7 489 163
1987 47.3 495 165
1988 49.6 511 170
1989 50.7 516 172
1990 52.8 531 177
1991 56.0 557 186
1992 49.7 478 159
1993 45.8 440 147
1994 46.3 438 146
1995 43.3 406 135
1996 44.3 407 136
1997 43.8 395 132
1998 50.8 451 150
1999 46.8 413 138
2000 52.7 459 153
2001 57.4 498 166
2002 51.4 434 145
2003 49.9 417 139

Note:
1.  Assumes 3 people per meter based on historic
     population and customer data.
2.  gpmd - gallons per meter day.
3. gpcd - gallons per capita day.

Demand2004 5/31/2005]
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extended dry weather and results in a year 2025 residential projection of 42 MGD and a 

commercial projection of 29 MGD. 

 

To verify the reasonableness of the projections, gallons per meter day (gpmd) use is 

determined by dividing demand by the number of customers for each customer class.  

These values are compared to the historic values as listed in Table I-8.  Review of the 

projected gpmd values appears to be valid. 

 

Based on the population/customer and gpcd/gpmd water use projections for each 

customer class, future average day demands are estimated as shown in Figure I-5 and 

listed in Table I-9.  Review of the table shows the demand for each water class, total 

metered water, total pumpage and non-revenue through 2025.  Total pumpage is 

projected to increase the average day from 55.5 MGD in 2003 to 69.7 MGD in 2005 to 

86.6 MGD in 2025.  These projected values reflect continued low range conservation 

efforts by the City.   

 

 Historical maximum day to average day factors are evaluated and projected to the year 

2025 as shown in Figure I-6 and listed in Table I-10.  Historic factors range from a low of 

1.51 to a high of 2.07.  Based on these values, a factor of 2.0 is used in the analysis.  This 

is the same factor used in the 1993 Water Supply Study and 1999 Water Master Plan.  

The resulting maximum day demand increases from 105 MGD in 2003 to 173 MGD in 

2025. 

 

E. DEMAND MANAGEMENT 

Demand management, or water conservation, can be used to reduce demand.  Projections 

used in this study do not reflect any additional demand management activities beyond 

those currently in place.  The primary area that should be maintained is Wichita’s non-

revenue water.   

 

Typical recommended demand management activities (primary) include the following 

(per EPA Guidelines for Conservation Planning): 

• Universal metering - meter all water users to provide a complete accounting of use. 

• Control water loses – leak detection surveys and associated repairs. 



Table I-8

   AVERAGE DAY GALLONS PER CUSTOMER

Metered Use/ Pumpage/
Year Residential Commercial Contract (1) Municipal Wholesale Customer Customer

1970 220 1,980 440 464
1971 204 2,041 432 456
1972 222 2,008 447 464
1973 220 2,264 468 472
1974 216 2,273 465 468
1975 204 2,258 100,000 455 455
1976 225 2,038 50,000 444 455
1977 209 2,213 66,667 450 456
1978 232 2,429 66,667 493 501
1979 230 2,522 66,667 497 515
1980 269 2,610 100,000 540 557
1981 254 2,308 66,667 490 503
1982 234 2,382 60,000 479 493
1983 262 2,212 80,000 487 508
1984 261 2,271 100,000 488 505
1985 244 2,116 100,000 456 472
1986 234 2,062 75,000 442 459
1987 238 2,140 70,000 449 498
1988 258 2,157 88,889 465 531
1989 255 2,256 230,000 483 533
1990 264 2,328 120,000 487 579
1991 270 2,536 140,000 513 556
1992 220 2,312 110,087 441 480
1993 234 1,752 8,451 219,178 91,407 414 463
1994 237 1,710 14,997 227,397 116,065 423 482
1995 217 1,607 6,247 219,178 110,585 385 433
1996 223 1,570 8,840 473,973 104,795 391 444
1997 209 1,577 8,033 712,329 144,292 382 424
1998 248 1,705 9,459 1,032,877 115,490 433 478
1999 232 1,532 5,936 1,030,137 119,178 391 438
2000 279 1,479 9,025 780,822 198,356 443 477
2001 284 1,802 10,714 632,877 118,426 475 478
2002 245 1,625 8,561 991,085 195,019 424 440
2003 231 1,625 5,897 599,532 182,364 406 416
2005 277 1,873 7,292 1,000,000 976,514 456 511
2010 276 1,877 6,813 1,000,000 984,463 456 511
2015 275 1,882 6,478 1,000,000 1,076,346 456 511
2020 275 1,886 6,231 1,000,000 1,169,871 456 511
2025 274 1,890 6,040 1,000,000 1,268,596 457 511

Note:
(1)  Based on 180 pumping days per year.

Demand2004 5/31/2005
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Table I-9

SUMMARY OF HISTORICAL AND PROJECTED CUSTOMER AND AVERAGE DAY DEMAND DATA

Residential Commercial Contract Departmant No Charge Wholesale Total Metered Water Total Pumpage UAF (%)
Year Customers Usage (mgd) Gal/Cust Customers Usage (mgd) Gal/Cust Customers Usage (mgd) Gal/Cust Customers Usage (mgd) Gal/Cust Customers Usage (mgd) Gal/Cust Customers Usage (mgd) Gal/Cust Customers Usage (mgd) Gal/Cust (mgd)

1970 71,011 15.6 220 10,153 20.1 1,980 81,164 35.7 440 81,164 37.7 464 5.3
1971 71,448 14.6 204 10,092 20.6 2,041 81,540 35.2 432 81,540 37.2 456 5.4
1972 71,939 16.0 222 10,360 20.8 2,008 82,299 36.8 447 82,299 38.2 464 3.7
1973 73,115 16.1 220 10,071 22.8 2,264 83,187 38.9 468 83,187 39.3 472 1.0
1974 74,182 16.0 216 10,250 23.3 2,273 84,434 39.3 465 84,434 39.5 468 0.5
1975 75,513 15.4 204 10,407 23.5 2,258 2 0.2 100,000 85,922 39.1 455 85,922 39.1 455 0.0
1976 77,171 17.4 225 10,501 21.4 2,038 2 0.1 50,000 87,674 38.9 444 87,674 39.9 455 2.5
1977 78,368 16.4 209 10,574 23.4 2,213 3 0.2 66,667 88,945 40.0 450 88,945 40.6 456 1.5
1978 79,785 18.5 232 10,665 25.9 2,429 3 0.2 66,667 90,453 44.6 493 90,453 45.3 501 1.5
1979 82,203 18.9 230 10,746 27.1 2,522 3 0.2 66,667 92,952 46.2 497 92,952 47.9 515 3.5
1980 84,610 22.8 269 10,920 28.5 2,610 3 0.3 100,000 95,533 51.6 540 95,533 53.2 557 3.0
1981 86,571 22.0 254 11,007 25.4 2,308 3 0.2 66,667 97,581 47.8 490 97,581 49.1 503 2.6
1982 87,623 20.5 234 11,042 26.3 2,382 5 0.3 60,000 98,670 47.3 479 98,670 48.6 493 2.7
1983 89,039 23.3 262 11,258 24.9 2,212 5 0.4 80,000 100,302 48.8 487 100,302 51.0 508 4.3
1984 91,082 23.8 261 11,229 25.5 2,271 5 0.5 100,000 102,316 49.9 488 102,316 51.7 505 3.5
1985 92,105 22.5 244 11,387 24.1 2,116 5 0.5 100,000 103,497 47.2 456 103,497 48.8 472 3.3
1986 93,414 21.9 234 11,445 23.6 2,062 8 0.6 75,000 104,867 46.3 442 104,867 48.1 459 3.7
1987 95,469 22.7 238 11,450 24.5 2,140 10 0.7 70,000 106,929 48.0 449 106,929 53.2 498 9.8
1988 97,003 25.0 258 11,403 24.6 2,157 9 0.8 88,889 108,415 50.4 465 108,415 57.6 531 12.5
1989 98,220 25.0 255 11,393 25.7 2,256 10 2.3 230,000 109,623 53.0 483 109,623 58.4 533 9.2
1990 99,439 26.3 264 11,381 26.5 2,328 10 1.2 120,000 110,830 54.0 487 110,830 64.2 579 15.9
1991 100,580 27.2 270 11,358 28.8 2,536 10 1.4 140,000 111,948 57.4 513 111,948 62.2 556 7.7
1992 103,978 22.8 220 11,504 26.6 2,312 1 0.3 282,192 11 1.2 110,087 115,494 50.9 441 115,494 55.5 480 8.2
1993 104,090 24.4 234 12,127 21.2 1,752 165 1.4 8,451 1 0.2 219,178 11 1.0 91,407 116,394 48.2 414 116,394 53.9 463 10.5
1994 105,672 25.1 237 12,270 21.0 1,710 163 2.4 14,997 1 0.2 227,397 11 1.3 116,065 118,117 50.0 423 118,117 56.9 482 12.1
1995 106,767 23.1 217 12,422 20.0 1,607 225 1.4 6,247 1 0.2 219,178 11 1.2 110,585 119,426 45.9 385 119,426 51.7 433 11.1
1996 108,801 24.3 223 12,439 19.5 1,570 225 2.0 8,840 1 0.5 473,973 12 1.3 104,795 121,478 47.5 391 121,478 53.9 444 11.8
1997 110,725 23.1 209 12,650 20.0 1,577 222 1.8 8,033 1 0.7 712,329 12 1.7 144,292 123,610 47.3 382 123,610 52.4 424 9.8
1998 112,660 28.0 248 12,780 21.8 1,705 222 2.1 9,459 1 1.0 1,032,877 13 1.5 115,490 125,676 54.4 433 125,676 60.1 478 9.4
1999 113,280 26.3 232 12,731 19.5 1,532 219 1.3 5,936 1 1.0 1,030,137 10 1.2 119,178 126,241 49.3 391 126,241 55.3 438 10.7
2000 114,686 32.0 279 13,451 19.9 1,479 245 2.2 9,025 1 0.8 780,822 10 2.0 198,356 128,393 56.9 443 128,393 61.2 477 7.1
2001 115,299 32.7 284 13,342 24.0 1,802 249 2.7 10,714 1 0.6 632,877 10 1.2 118,426 128,901 61.2 475 128,901 61.7 478 0.7
2002 118,321 29.0 245 13,125 21.3 1,625 268 2.3 8,561 1 1.0 991,085 11 2.1 195,019 131,726 55.8 424 131,726 58.0 440 3.8
2003 119,747 27.7 231 13,322 21.6 1,625 376 2.2 5,897 1 0.6 599,532 11 2.0 182,364 133,457 54.2 406 133,457 55.5 416 2.4
2005 122,649 34.0 277 13,350 25.0 1,873 335 2.4 7,292 1 1.0 1,000,000 11 10.7 976,514 136,347 62.2 456 136,347 69.7 511 12.0
2010 130,329 36.0 276 13,848 26.0 1,877 407 2.8 6,813 1 1.0 1,000,000 12 11.8 984,463 144,598 65.9 456 144,598 73.9 511 12.0
2015 138,009 38.0 275 14,346 27.0 1,882 479 3.1 6,478 1 1.0 1,000,000 12 12.9 1,076,346 152,848 69.7 456 152,848 78.1 511 12.0
2020 145,689 40.0 275 14,845 28.0 1,886 551 3.4 6,231 1 1.0 1,000,000 12 14.0 1,169,871 161,098 73.5 456 161,098 82.3 511 12.0
2025 153,369 42.0 274 15,343 29.0 1,890 623 3.8 6,040 1 1.0 1,000,000 12 15.2 1,268,596 169,348 77.3 457 169,348 86.6 511 12.0

Demand2004 5/31/2005
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Table I-10

HISTORICAL & PROJECTED MAXIMUM DAY DEMAND

Annual Maximum Day/
Average Day Average Day Maximum Day

Year (2) (MGD) Factor (MGD)

1960 24.9 1.61 40.1
1961 24.8 1.71 42.5
1962 27.0 1.73 46.6
1963 29.3 1.67 48.8
1964 30.4 1.90 57.9
1965 30.6 1.70 52.1
1966 34.5 1.96 67.5
1967 33.9 1.58 53.5
1968 35.9 1.72 61.9
1969 35.2 1.62 57.1
1970 37.7 1.85 69.9
1971 37.2 1.70 63.3
1972 38.2 1.65 63.1
1973 39.3 1.80 70.8
1974 39.5 1.89 74.5
1975 39.1 1.78 69.7
1976 39.9 1.78 70.9
1977 40.6 1.72 70.0
1978 45.3 1.86 84.3
1979 47.9 1.66 79.5
1980 53.2 1.96 104.1
1981 49.1 1.55 76.3
1982 48.6 1.89 92.0
1983 51.0 2.07 105.5
1984 51.7 1.87 96.7
1985 48.8 1.88 91.6
1986 48.1 2.00 96.4
1987 53.2 1.95 104.0
1988 57.6 1.95 112.3
1989 58.4 1.56 90.9
1990 64.2 1.71 109.5
1991 62.2 2.02 125.7
1992 55.5 1.81 100.5
1993 53.9 1.78 96.0
1994 56.9 1.85 105.3
1995 51.7 1.83 94.4
1996 53.9 1.80 97.1
1997 52.4 1.51 79.1
1998 60.1 1.90 114.4
1999 55.3 1.97 108.8
2000 61.2 1.86 114.1
2001 61.7 1.94 119.4
2002 58.0 1.88 108.9
2003 55.5 1.89 104.7
2005 69.7 2.0 139.3
2010 73.9 2.0 147.7
2015 78.1 2.0 156.2
2020 82.3 2.0 164.6
2025 86.6 2.0 173.2

Note:
(1)  Data for 1960 - 1985 collected from 1985 C & O report.
       Data for 1986 - 1991 collected from Wichita Water and.
       Sewer Annual Reports, 1986 - 2002.
       Data from 1992 - 2002 collected from Wichita Water and
       Sewer Department.
(2)  The maximum day demands in 1990 and 1991 were artificially
       controlled.
(3)  Values are based on raw water pumpage in MGD.
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• Costing – institute an inverted water rate to encourage the wise use of water.  An 

inverted rate is a higher volume charge, usually 200 to 500 percent of the current 

volume charge for water use in excess of 110 to 125 percent of average winter use or 

average system winter use (whichever is higher). 

• Distribute information and education material on water conservation with water bills, 

at schools, special city functions, etc. 

 

Additional conservation measures include the following: 

• Water-use audits – help customers realize how much water they are really using and 

where. 

• Retrofits – provide plumbing retrofits kits to decrease water use from showers, toilet 

flushing, and faucets. 

• Pressure management – lowering system pressure decreases the amount of water 

people can use in comparable time periods and reduces leakage. 

• Xeriscape – plant water efficient trees, scrubs, flowers, and most importantly grass.  

Tall fescue, zoysia, bermuda, and buffalo grasses use much less water and chemicals 

than rye and blue grass varieties.   

 

Wichita’s demand management activities include all of the primary standards and some 

of the secondary standards. 

 

The greatest seasonal misuse of water is usually lawn watering.  Many people water at 

the wrong time of day and too often.  Most grasses only need about 1 inch of water per 

week and need only be watered once or twice a week.  This promotes a deeper root 

system and ultimately a stronger turf.  Turf and lawn watering should be covered in the 

public education component of the City’s demand management program. 

 

***** 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

Part II – Existing Water System 
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PART II – EXISTING WATER SYSTEM 

 

A. GENERAL 

This section of the report discusses the existing raw water supply, treatment, and 

distribution system for Wichita, Kansas.  The system is owned and operated by the City 

of Wichita and currently serves about 410,000 people including about 350,000 Wichita 

citizens and 60,000 people outside the City limits.   

 

B. RAW WATER SUPPLY 

1. General 

The City of Wichita has three sources of water supply as shown in Figure II-1.  

Cheney Reservoir is the primary water source and is located about 20 west of 

Wichita.  The Equus Beds Well Field, EBWF, includes 55 wells located about 16 

miles north of Wichita, was the City’s primary water source until the City 

switched to Cheney as the primary source in 1994.  Local wells, also known as 

the Emergency and Sim wells, surround the Central Water Plant and are the third 

water source.  They are primarily used to meet peak water demands. 

 

2. Cheney Reservoir 

Cheney Reservoir was completed in 1965 and has a firm yield of about 49,000 

acre-feet per year (AFY) or 43.7 million gallons per day (MGD).  Cheney pump 

station has a firm pumping capacity of about 80 MGD.  The reservoir has 

151,780 acre-feet of storage capacity in the conservation pool.   

 

Wichita has three water rights for Cheney Reservoir as detailed below.   

• Water Right 05033 allows for 30,668 acre-feet per year of water (average 

day of 27.4 MGD and maximum day of 60 MGD).  This is the original water 

right. 

• Water Right 40126 allows an additional 21,973 acre-feet per year of water 

(average day of 19.6 MGD).  This water right was issues in the early 1990’s. 

• These combined water rights limited Wichita to 52,641 acre-feet per year, an 

average day of 47 MGD, and a maximum withdrawal rate of 103 MGD. 
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• In the late 1990’s, Wichita received Water Right 42824 that changed the 

annual withdrawal to the summation of Cheney and the Equus Beds Well 

Field at 98,638 acre-feet per year or an average of 82.7 MGD.  Maximum 

day pump rate was limited to 120 MGD.  This water right allows the City to 

manage/optimize their water resources based on available flows and helps 

maintain water levels and protect the water quality in the Equus Beds well 

Field. 

 

Algal blooms have been an operational issue with the reservoir since the early 

1990’s.  Wichita initiated watershed protection in 1994.  Implementation of best 

management practices substantially reduced the inflow of agricultural nitrogen 

and phosphorus discharges into the reservoir and the occurrence of algal blooms. 

Algal blooms periodically reoccurred in late 2002 through 2003 causing episodes 

of taste and odor in the potable water - the City initiated a taste and odor study in 

spring 2003 and is installing an ozone feed system in 2005. 

 

3. Equus Beds Well Field 

The EBWF was originally developed with 25 wells in 1939.  The City added 10 

wells in 1949 and another 20 wells in 1958 to its current 55 wells and over 69 

miles of pipe as shown in Figure II-2.  Since 1991, 18 wells have been redrilled.  

The EBWF has three water rights, HV006, 00388, and 1006, with a combined 

right of 40,000 acre-feet per year, an average of 35.8 MGD, and a maximum 

withdrawal rate of 78 MGD. 

 

Over-development of the Equus Beds Aquifer by irrigators, industries and 

municipalities substantially lowered groundwater levels in the area.  This allowed 

water with high natural chloride levels from the Arkansas River and man-made 

chloride contamination from the abandoned Burrton oil field to be pulled toward 

the EBWF at an accelerated rate and is causing the aquifer’s water quality to 

degrade. Wichita’s wells represent the vast majority of the original wells in the 

EBWF area; therefore, Wichita owns the bulk of the senior water rights in the 

EBWF area. 
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Water quality will continue to degrade causing chlorides to increase and render 

the water useless for irrigation and drinking water, without excessive water 

treatment, if no action is taken to protect this resource.  City Council adopted the 

Integrated Local Water Supply Plan, ILWS Plan, in 1993 and has continued to 

work to implement the plan.  The Plan includes the following components as 

shown in Figure II-3: 

• Changed the preferred priority water source to Cheney Reservoir. 

• Recharge the EBWF with above-base flow from the Little Arkansas River, 

on an as-available basis, and recover water during dry periods. 

• Redevelop the Bentley Reserve Well Field. 

• Expand the Local Well Field.   

• Continue demand management practices. 

 

The City is currently implementing Phase 1 of the aquifer storage and recovery 

project.  This includes installation of 10 MGD of river diversion and recharge 

capacity in the northwest portion of the EBWF.  The primary reason for this 

portion of the ASR Project is the development and maintenance of a hydraulic 

barrier between the EBWF and high chloride brine from the Burrton Oil Field. 

 

A major portion of the EBWF pipelines and power lines are about 50 years old 

and need of replacement.  Overall, 36-inch diameter and larger transmission 

mains, appear to be in adequate condition.  All other mains will probably be 

replaced as part of the ASR Project.  All of the old power lines and poles should 

be upgraded. 

 

The two major repair issues are the 48-inch concrete waterline on the east side of 

the well field and the spurlines to the wells.  The 48-inch has experienced an 

excessive number of breaks as shown in Figure II-2 and has been closed between 

the well field and the Big Ditch most of 2003 due to a break.  A portion of the 

48-inch has been slip-lined with a 42-inch steel main from the water plant to the 

Big Ditch.  The City will complete a new 66-inch diameter transmission main 

from 21st and Zoo to the water plant; this will provide redundancy for the existing 
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66-inch main since the 48-inch is unreliable.  Completion of the 66-inch from 

21st and Zoo to the well field is part of the City’s ILWS Plan. 

 

Spurlines are the 12- and 14-inch raw water lines between the wells and the 

transmission mains.   Most of these pipes have corroded and have relatively thin 

walls and are therefore unable to handle higher pressures.  These spurlines and 

smaller transmission mains should be replaced as either part of the ASR Project 

or under a separate project by the City.  This separate project could be completed 

over several years and could entail the following: 

• Isolate a section of the well field for the winter. 

• Remove the existing pipe and replace it, in the same trench, with a new 

larger diameter pipe. 

• Test the new mains and put that section of the well field back in service for 

spring. 

 

The power system is also about 50 years old and includes original poles, cables 

and other components.  These improvements can be completed in phases in 

conjunction with the ASR Project. 

 

4. Local Well Field (Emergency and Sim Well Fields) 

The LWF includes 16 wells originally constructed in 1949 and expanded in 1953.  

Three wells were redrilled in 1997.  The City is currently rehabilitating all the 

wells.  These wells are located adjacent to the Central Water Plant between the 

Arkansas River and Little Arkansas River.   

 

The existing LWF has five water rights.  The first four water rights represent the 

S-wells and combine for 1,120.1 acre-feet per year.  They include SG-1 at 

1,120.1 acre-feet per year; 42879 at 42.82 acre-feet per year; 42880 at 42.39 

acre-feet per year; 42881 at 42.39 acre-feet per year.  The fifth is Water Right 

540 and represents the E-wells at 5,357 acre-feet per year, which combines with 

the other rights for a total of 6,477.1 acre-feet per year.  These wells allow for an 

average withdrawal of 16.1 MGD and a maximum withdrawal rate of 37 MGD.  
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Historical operation shows these wells can effectively pump about 30 MGD for a 

few weeks then aquifer yield decreases to a range of 15 to 18 MGD. 

 

5. Total Supply Capacity 

Wichita’s current water rights total 99,115 acre-feet per year for the three 

existing water sources.  This equates to an average day of 88.5 MGD and a 

maximum diversion rate of 213.8 MGD.  Additional water supply and rights are 

required to meet demands through 2025.   

 

Implementation of the ILWS Plan will provide the necessary water sources to 

meet projected average day demands of 112 MGD and maximum day demands 

of 225 MGD.  System water rights for implementation of these sources without 

firm yields can be obtained from the State based on the resource 

management/optimization or conjunctive use approach.   

 

C. TREATMENT 

1. General 

The City’s water treatment plant is located on the north bank of the Arkansas 

River, southeast of Sim Park as shown in Figure II-3.  The plant has a current 

capacity of 160 MGD.  The plant can reportedly be expanded to 180 MGD; 

however, it may be difficult to meet future water quality regulation at this flow.  

A second water treatment plant is planned for the 21st and Zoo site. 

 

2. Central Water Treatment Plant Process 

Conventional water treatment processes are used at this surface water plant 

including aeration, chemical addition and rapid mixing, flocculation, 

sedimentation, filtration and disinfection.  Settled water is recarbonated prior to 

filtration with carbon dioxide gas.  Lime softening is accomplished as a single 

stage process for removal of carbonate hardness.   

 

3. Regulatory 

The City’s water treatment plant meets all current drinking water regulations.  

Additionally, no problems are anticipated meeting pending or promulgated 
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regulations.  The City is constructing an ozone facility at Cheney Reservoir to 

remove the periodic taste and odor issues. 

 

D. DISTRIBUTION 

1. General 

The existing water distribution system includes the following major components 

as shown in Figure II-4: 

• Three pressure zones. 

• Hess Storage and Pump Station - five clearwells with a capacity of 35 MG 

and a 215 MGD high service pump station (firm capacity). 

• Webb Road Booster Pump Station for the East Pressure Zone (EPZ) – 25 

MGD (firm capacity). 

• Webb Road Storage and Booster Pump Station for the Northeast Pressure 

Zone (NEPZ) – 10 MG clearwell with 8.0 MGD (firm capacity). 

• Roosevelt Elevated Storage Tank – 2 MG. 

• Woodlawn Elevated Storage Tank – 2 MG. 

• North Tank – 1 MG. 

• 37th Street Booster Pump Station – 2.4 MGD (firm capacity). 

 

The system also includes the Lincoln Street and Murdock booster pump 

station/storage tank, which are not currently operated and are not included in the 

model.   Both pump stations were constructed in 1946 and includes a 2 MG 

aboveground steel storage tank and three 5.0 MGD pumps.   

 

The Roosevelt and Woodlawn elevated tanks are controlled by plant operation 

staff since they are typically submerged.  Their ability to work with the future 

distribution system has been evaluated and is discussed in Part V of this Master 

Plan. 

 

2. Pumping Stations 

Pump station data is listed in Table II-1 and includes the name, designation, 

design flow and head, motor horsepower, and control feature for each pump 

station.   Available pump curves are included in the Appendix C. 
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Table II-1 

Pump Summary 

 

Name 

 

Designation 

Design Flow 

(MGD) 

Design Head 

(feet) 

 

Motor Hp 

 

Control  

Hess 

 

1 

2 

3 

4 (VFD) 

5 

6 

7 (VFD) 

8 

28.5 

28.5 

35.7 

28.5 

25.0 

35.7 

25.7 

28.5 

300 

300 

264 

302 

264 

264 

264 

300 

1820 

1820 

1820 

1855 

1820 

1820 

1750 

1820 

Note 1 

Webb Road 

EPZ 

All have VFDs 

D2 (2001) 

D3 (2001) 

D4 (2001) 

12.5 

12.5 

12.5 

50 

50 

50 

150 

150 

150 

Note 1 

Webb Road 

NEPZ 

D1/M1 

(2001)VFD 

D2 (1982) 

D3 (2001) 

5.0 

 

3.0 

5.0 

192 

 

190 

210 

250 

 

150 

300 

Note 1 

37th Street 

NEPZ 

1 (VFD) 

2 

3 

1.8 

0.6 

2.1 

120 

120 

120 

150 

30 

75 

Note 1 

Note 1 – refer to City document on pump station control dated April 2003 by 

TEC Information Services. 

 

3. Storage 

Details of Wichita’s storage tanks discussed above and listed in Table II-2 and 

include pressure zone served, capacity, base elevation, overflow elevation, and 

head range.   
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Table II-2 

Storage Tank Summary 

 

Name 

Pressure 

Zone 

Capacity  

(MG) 

Ground El.  

(feet) 

Overflow El. 

(Feet) 

Head Range 

(feet) 

Hess Hess 35.1 1287 1302 15 

Webb Road Northeast 10.0 1375 1395 20 

Woodlawn Hess 2.0 1412 1517 35 

Roosevelt Hess 2.0 1402 1517 35 

 

4. Operation 

Operational parameters for the pump stations are listed in the TEC document 

dated April 2003.  These parameters automatically control the activation and 

deactivation of pumps to maintain pressure at selected control points and 

minimize the opportunity of over-pressuring the system. 

 

***** 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

Part III – Future Water Supply Facilities 
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PART III – FUTURE WATER SUPPLY FACILITIES 

 

A. GENERAL 

This section of the report discusses Wichita’s plans for their future water supply.  The 

City’s Integrated Local water Supply (ILWS) Plan covers the raw water and proposed 

new water plant up to a projected maximum day demand of 223 MGD in year 2050.  This 

report will evaluate and recommend distribution improvements necessary to meet the 

projected maximum day demands of about 173 MGD in year 2025. 

 

B. RAW WATER SUPPLY SYSTEM 

In 1993, a Water Supply Study was completed for the City of Wichita and adopted by 

City Council for implementation.  This study evaluated about 30 water supply 

alternatives and recommended completion of the ILWS Plan.  A current version of the 

ASR component of the Plan is shown in Figure III-1.  The ILWS Plan takes a phased 

holistic approach to maximize use of local water sources and help protect the water 

quality in the EBWF from chloride contamination by raising the aquifer levels to near 

pre-development levels.  To date, over 50 engineering, hydrogeological, environmental, 

and pilot/demonstration projects have been completed to prove the viability of the ILWS 

Plan and develop design criteria for implementation and permit acquisition.  As a result, 

the Plan has been modified as additional information is collected and processed and 

includes the following projects:  

• Continue demand management programs - ongoing. 

• Switch primary water from EBWF to Cheney Reservoir - completed in 1994. 

• 100 MGD ASR Project – ASR Phase 1, 10 MGD, is under design. 

• Redevelopment of the Bentley Reserve Well Field – permitting is ongoing. 

• Expansion of the Local Well Field – Phase I evaluation report will be completed in 

the first quarter of 2005. 

 

Use of reverse osmosis (RO) treatment of Arkansas River water or other high chloride 

water was considered in 1992 and not part of the original Plan.  Membrane technology 

has decreased substantially in capital and operations cost since 1992.  The City 

reevaluated RO treatment in 2003 and 2004.  RO increases the cost of the Plan compared 

to versions of the Plan with 75/25 or 40/60 ASR options, but the increase is not  
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substantial.  RO will probably become a component of the City’s future water supply. 

 

The major component of the Plan is the ASR Project.  In 1993, the EBWF storage was 

about 200,000 acre-feet (65 billion gallons) below the 1950’s level.  Declines in water 

levels took off in the 1970’s when irrigation use dramatically increased.  This decrease in 

groundwater level increases the rate at which high chloride water from the Arkansas 

River and Burrton Oil Field moved into the well field area.  The ASR Project helps to 

refill the aquifer during wet periods for use during dry periods while helping to protect 

water quality of the EBWF from chloride contamination by maintaining higher 

groundwater levels.   

 

Water rights for the Equus Beds Aquifer in the well field area are over-allocated; 

pumpage exceeds natural recharge.  Therefore, few additional groundwater rights are 

available.  Wichita will be able to recover water out of the aquifer based on the recharge 

water added to the aquifer by this Project and other management activities. 

 

Review of Figure III-1 shows five phases of implementation for diversion and recharge 

facilities.  Diversion facilities include 40 MGD of diversion wells located along the Little 

Arkansas River and a 60 MGD surface water diversion.  Water from diversion wells is 

recharged though recharge basin or recharge wells.  Recharge wells also provide a means 

to recover recharge water.  Surface water is treated and recharged through basins.  EBWF 

pipeline capacity needs to be expanded to recover and deliver 143 MGD of raw water to 

the City to meet year 2050 maximum day demands under dry conditions.  These higher 

capacity well field pipelines also allow recharge water to be distributed through the well 

field.  Additionally, the well field power system also needs to be updated and expanded. 

 

C. PROPOSED WATER TREATMENT PLANT 

Wichita purchased a site for the second water treatment plant at the 21st and Zoo site in 

the mid 1990’s as shown in Figure II-3.  This site will be developed with a 65 MGD 

water plant capable of supplying a year 2050 maximum day demand in conjunction with 

the 160 MGD Central Water Treatment Plant.  The schedule for plant construction is 

based on the City’s water service area exceeding the 160 MGD capacity of the existing 
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plant.  Other issues including the need for redundancy, development of a West PZ, or 

other parameters could impact the schedule. 

 

***** 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

Part IV – Model Conversion 
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PART IV – MODEL CONVERSION 

 

A. GENERAL 

This section of the report discusses the conversion of Wichita’s water distribution system 

model to a GIS based model, reallocation of demand, field testing to develop model 

verification data, diurnal analysis for the entire system as well as the three pressure zones, 

and storage analysis.  GIS linkage for model piping and demand allocation represent 

major advances included in this updated model.  The existing water distribution system is 

shown in Figure II-4. 

 

B. CONVERSION 

As part of this study, the existing calibrated H2ONet model is converted from a stand-

alone model to a GIS synchronized model.  This is accomplished by utilizing the 

following data and results in an updated year 2003 model ready for verification: 

• City provided AutoCAD file for the water distribution system piping. 

• Use of available GIS themes for topographic information, roads, zoning, customer 

data, and parcels. 

• Addition of C-values from the existing calibrated model. 

• Addition of available electronic contour data for the junctions. 

• Reallocation of average day demand based on electronic metered usage and 

electronic address data. 

• Addition of pump station and storage facilities from the existing model with 

modifications to coordinate with current facilities. 

• Skeletonization of the piping to 8-inch diameter and greater pipe as used in the 

existing model. 

 

Demand allocation and field tests to develop verification data are discussed below in 

more detail.  Model verification is also discussed below as well as the results of the GIS 

linked verified model of the existing system and the evaluation of improvements to meet 

year 2010 and year 2025 demands. 

 

C. DEMAND ALLOCATION 

Three primary types of growth are addressed in this study as follows: 1) Existing 

Demand, 2) Existing Growth Areas, and 3) Undeveloped Growth Areas.  Existing 
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demands cover current, year 2003, for the whole system.  This includes areas that are 

completely developed to areas just starting to develop.  Existing growth covers changes 

in sections of the City including areas that are partially developed or have planned 

redevelopment for model years 2010 and 2025.  It also covers the impact of sprinkler 

system addition to established areas.  Undeveloped growth covers planned and 

anticipated start-up development for model years 2010 and 2025.   

 

The following demand discussions are coordinated with customer and demand 

projections detailed in Part I of this Master Plan.  Allocation of projected demand takes 

the global overall demand projection and applies the demand to model nodes. 

 

1. Existing Demand 

Re-allocation of year 2003 demand is accomplished by linking the billing address 

data and Wichita Customer Information System (CIS) data through GIS to the 

model and assigning the average day metered water use plus non-revenue water 

to skeletonized nodes in the model.  These average day metered use values 

represent a starting point for the model demand.  Since the CIS bills customers 

on metered use, non-revenue is not included in the demands. Twelve percent is 

added to the reallocated model demands. These adjusted demand values are then 

used in the model, with global adjustments to match total demand, to verify the 

model as discussed later in this section. 

 

Maximum day, peak hour and minimum hour demands for 2003 are developed 

for each node based on the 2003 adjusted average day demand and the associated 

diurnal factors for each pressure zone.  The resulting maximum day, peak hour 

and minimum hour demands for 2003 evaluate the existing system and identify 

system strengths and weaknesses discussed later in this section.  These factors 

are also projected for the years 2010 and 2025 hydraulic analyses. 

 

2. Existing Growth Areas (Model Years 2010 and 2025) 

The existing growth area category represents sections of the City that are 

partially developed or have planned redevelopment.  Established areas that could 

be impacted by the installation of sprinkler systems are also considered in this 

category.   
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Areas with partial development or planned redevelopment are determined based 

on the City’s Comprehensive Plan and discussion with staff.  Associated percent 

build-out values for model years 2010 and 2025 are developed.  In conjunction 

with zoning information, current or anticipated, determine the number and types 

of additional development or customer data.  Typical water use values for that 

type of development are then applied as discussed in Part I. 

 

3. Undeveloped Growth Areas 

The undeveloped growth area category represents sections of the City that have 

initiated developed or are anticipated to develop by model years 2010 and 2025. 

Development areas are determined based on the City’s Comprehensive Plan and 

discussion with staff as shown in Figure I-1.  Associated percent build-out for 

model years 2010 and 2025 are developed in conjunction with zoning 

information, current or anticipated, determine the number and types of additional 

development or customer data.  Typical water use values for that type of 

development are then applied as discussed in Part I. 

   

D. FIELD TESTING 

Daily continuous water system operating data was collected by several automatic means 

with City staff from August 11 through august 18, 2003.  This data is used to verify the 

calibration of the year 2003 hydraulic model of the distribution system within 5 psi.  City 

staff provided electronic data on pumps, storage and system pressure from their SCADA 

system and additional pressure recorders.  Burns & McDonnell installed another ten 

pressure recorders to collect additional data.  Data was obtained from the following 

locations: 

• Storage: 

- Hess clearwell level 

- Webb Road clearwell level 

- Roosevelt tower level 

- Woodlawn tower level 

• Pumps: 

- Pump status for all pumps 

- Hess north suction and discharge pressure and flow 
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- Hess south suction and discharge pressure and flow 

- Webb EPZ suction and discharge pressure and flow 

- Webb NEPZ suction and discharge pressure and flow 

- 37th Street suction and discharge pressure and flow 

• System Pressure: 

- 39th and Webb  

- 56th and Meridian 

- 21st and Zoo 

- 21st and Sun Ridge 

- 151st and Hendryx 

- Maple and Arapaho 

- Hoover and Oatville 

- 57th and Hydraulic 

- Pawnee and Ellis 

- Harry and Governeour – EPZ and HPZ 

- Mt. Vernon and Windsor 

- Central and Main 

- 13th and Tyler 

- Kellog and Webb 

- Seneca and MacArthur 

- 34th and Webb 

- 127th Street east and 21st Street north 

- 1500 North Spring 

- Linden and Central 

- 17th Street and Homestead 

- Goebel and Central 

- Wassel and Rock 

- Quail and Mountain 

- Flint Hills and Prairie Point 

 

An hourly summary of the field data and continuous plots of flow and pressure are 

provided in the Field Test Data portion within Appendix D. 
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E. MODEL VERIFICATION 

 GIS is used to build the model as well as develop data in a format that will be useful to 

the City as they expand their water distribution system.  Utilizing GIS as the foundation 

for the water distribution system study, not only allows for efficient completion of the 

study but allows the City to utilize the most current information available to them in the 

future.  As a result of the modeling process, a cleaned and topologically correct set of 

GIS files are developed that represent the City’s water distribution system.  These files 

include the actual pipes in the distribution system, the valves, the hydrants, the pumps, 

the reservoirs, and the tanks.  Each of these files is created in ArcView and are in the 

shapefile format.  These files are readily usable by the City and also allow the City to 

simply import the information from a shapefile into a geodatabase in ArcGIS.  The result 

is a readily updateable and completely open set of files that can be edited and adapted to 

the City’s changing system and future needs. 

 

H2OMAP Water 5.0 by MWH Soft, Inc. is used as the modeling software for this 

Project.  Changes in H2OMAP and GIS are seamless; changes in the software are made 

immediately in the model.    

 

Model inputs include the following: 

• GIS file of the water pipe, valves, and fire hydrants. 

• Pump station configuration, pump curves and storage tank data. 

• Distribution of actual year 2002 average day demands across the system based on the 

City’s electronic customer usage data sorted by address and assigned to the closest 

node as discussed above. 

• Distribution of future water demand within the water service area boundary based on 

projections as discussed above. 

• Elevation at each node and represents the intersection of two or more pipes.  

Elevations are based on USGS electronic contour maps available from the USGS. 

• Control parameters for future EPS analysis. 

 

Hazen Williams C-values represent the relative roughness of the pipes.  Since the model 

calibration is adequate, C-values in the existing model are used for existing pipes.  C-

values for proposed pipes are used as follows: 

• All PVC pipe at 140. 
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• All new ductile iron pipe 16-inch and larger at 130. 

• All new ductile iron pipe 12-inch and smaller at 120.     

 

Calibration of the model is based on the existing piping system.  Elevations are not 

adjusted to verify model calibration, but demand distribution and primarily C-values are 

adjusted to achieve test results within about 5 psi at each node.  During calibration, the 

model displayed consistently higher pressures than those recorded during the monitoring 

period in the East Pressure Zone, about 5 psi, as shown in Table IV-1.  A global reduction 

of 10 for all C-values in the East Pressure Zone was integrated to achieve system 

pressures within 5 psi.     

 

Verification of the model calibration data and results for the existing water distribution 

system are listed in Table IV-3.  Review of Table IV-2 shows consistently high model 

discharge pressures at the north and south Hess booster pumps, about 100 psi at the pump 

discharge (pump elevation 1291 feet), versus recorded pressures of about 85 psi.  In order 

to sustain system pressures at monitoring locations listed, more importantly at Central 

and Main, East Pressure Zone suction, and 37th Street Booster Station suction, the 

modeled discharge pressures at Hess Pump Station are ignored during calibration.  A 

recorded pressure of 100 psi at the pump discharge equals a hydraulic grade line, HGL, 

of 1522 feet, which is above the system HGL at Central and Webb of 1511 feet.  The 

elevation of the City’s Hess discharge pressure transmitter is unknown. 

 

Additionally, the Webb Road clearwell is not incorporated into the calibration model in 

order to accurately replicate discharges from Hess Pump Station, 37th Street Booster 

Station, and the northeast Webb Road Booster pumps.  The Woodlawn and Roosevelt 

Storage Tanks were not in service; hence, they were not incorporated into the calibration 

model. 

 

 

F. DIURNAL ANALYSIS 

Pump flow and storage data for the field test period is evaluated to determine the daily 

variations in demand for the entire distribution system and the three pressure zones.  Peak 

hour and minimum hour factors for the test period are summarized in Table IV-3.  

Review of the raw data shows the peak hour demand occurs between 6:00 and 8:00 a.m. 



Table IV-1

WICHITA, KS WATER DISTRIBUTION SYSTEM
EAST PRESSURE ZONE CALIBRATION COMPARISON BETWEEN 1999 AND 2004 ROUGHNESS COEFFICIENTS

East Pressure Zone East Pressure Zone Pressure Recorder and T-Log Locations
Hess Pump Station Webb Road BPS Goebel & Wassel & Quail & Flint Hills & Kellog & Harry 127th St E

N Discharge S Discharge Flow Suction Discharge Flow Central Rock Mountain Prairie Point Webb & Gov & 21st N
Item Date Time (psi) (psi) (MGD) (psi) (psi) (MGD) (psi) (psi) (psi) (psi) (psi) (psi) (psi)

FIELD 7/16/2004 12:00 80 81 90.2 49 63 13.3 58 47 55 69 57 71 67

1999 99 99 90.1 46 64 13.3 63 52 68 79 63 72 66

2004 99 99 90.2 46 64 13.3 62 50 66 77 62 71 66

FIELD 7/16/2004 18:00 84 84 112.3 52 58 12.1 52 42 54 65 54 67 58

1999 107 107 112.5 53 60 12.1 61 50 66 72 61 71 62

2004 107 107 112.5 53 60 12.1 59 49 65 76 60 70 61

FIELD 7/15/2004 6:00 85 86 135.4 45 54 19.1 40 29 38 51 41 54 53

1999 106 106 135.4 41 54 19.0 45 25 42 52 40 46 54

2004 106 106 135.4 43 55 19.0 43 24 40 50 39 45 55

FIELD 7/18/2004 0:00 83 83 65.4 55 66 8.9 66 62 72 82 67 83 70

1999 104 104 65.5 56 67 8.9 70 63 79 90 72 83 69

2004 105 105 65.5 56 67 8.9 70 62 78 89 72 83 69

FIELD 7/14/2004 18:00 83 83 105 53 54 11.2 50 42 53 64 52 66 55

1999 103 103 105 50 50 11.2 52 42 58 70 53 63 52

2004 107 107 105 50 50 11.2 51 41 57 68 52 62 52

Notes:
1.  This table is a comparison between modeled pressures with the 1999 and 2004 roughness coefficients in the East Pressure Zone.
2.  The "FIELD" row consists of T-Log data from the City and field pressure recordings measured by Burns & McDonnell (bold type).
3.  The "1999" calibration run includes all roughness coefficients from the 1999 Black & Veatch model (1999).
4.  The "2004" calibration run incorporates a global reduction of 10 for all roughness coefficients in the East Pressure Zone (2004).   
     Other changes include an increase in roughness coefficient on the Webb Road 20" transmission line from Central to Pawnee from 115 to 125.
5.  Italicized locations indicate T-Log data provided by the City.

Wichita Field Data-1 1 5/31/2005



Table IV-2

WICHITA, KS WATER DISTRIBUTION SYSTEM
SUMMARY OF CALIBRATION/VERIFICATION

East Pressure Zone NE Pressure Zone 515 510 3065 2572 2676 2797 716 2850 186 2383
Hess Pump Station Webb Road BPS Webb Road BPS 37th Street BPS 39th & 34th & 21st & Maple & 13th & 151st & 21st & Hoover & 56th & 57th &

N Discharge S Discharge Flow Suction Discharge Flow Discharge Flow Suction Discharge Flow Webb Webb Zoo Arapaho Tyler Hendryx Sun Ridge Oatville Meridian Hydraulic
Item Date Time (psi) (psi) (MGD) (psi) (psi) (MGD) (psi) (MGD) (psi) (psi) (MGD) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi)

Field 7/16/2004 12:00 80 81 90.2 49 63 13.3 90 1.8 56 93 2.9 86 70 83 82 64 43 62 79 70 95

Model 99 99 90.2 46 64 13.3 90 1.7 53 97 2.9 80 74 79 83 60 37 62 82 67 99

Field 7/16/2004 18:00 84 84 112.3 52 58 12.1 90 3.9 57 90 1.2 84 68 85 80 63 40 60 80 70 95

Model 107 107 112.5 53 60 12.1 91 4.0 58 96 1.0 79 74 84 85 61 35 62 84 66 98

Field 7/15/2004 6:00 85 85 135.4 45 54 19.1 89 10.0 52 83 4.7 72 68 85 82 55 30 62 80 75 100

Model 106 106 135.4 43 55 19.0 83 10.0 45 81 4.4 63 58 82 83 58 31 59 81 60 97

Field 7/18/2004 0:00 83 83 65.4 55 66 8.9 77 0.04 58 84 5.0 64 57 85 84 71 52 73 87 74 105

Model 105 105 65.5 56 67 8.9 78 0.00 59 87 4.9 69 62 87 91 70 48 72 91 77 110

Field 7/14/2004 18:00 83 83 105 53 54 11.2 90 3.8 58 92 3.1 76 68 85 80 63 40 63 81 72 98

Model 107 107 105 50 50 11.2 94 4.0 53 99 2.7 83 77 81 83 60 34 61 82 65 97

Wichita Field Data-1 1 5/31/2005



Item Date Time

Field 7/16/2004 12:00

Model

Field 7/16/2004 18:00

Model

Field 7/15/2004 6:00

Model

Field 7/18/2004 0:00

Model

Field 7/14/2004 18:00

Model

Table IV-2

WICHITA, KS WATER DISTRIBUTION SYSTEM
SUMMARY OF CALIBRATION/VERIFICATION

1381 1219 617 2702 2420 1219 468 864 1947 987 1353 7 2775 799 1162 1923
Pawnee & Harry & Mt. Vernon Central & Seneca & Harry 1500 N Linden & 17th St & Goebel & Wassel & Quail & Flint Hills & Kellog & Harry 127th St E

Ellis Governeour & Windsor Main MacArthur & Gov Spring Central Homestead Central Rock Mountain Prairie Point Webb & Gov & 21st N
(psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi)

95 70 75 90 90 71 43 67 41 58 47 55 69 57 71 67

90 70 78 92 92 70 44 67 41 62 50 66 77 62 71 66

95 75 75 93 87 75 41 65 39 52 42 54 65 54 67 58

91 71 78 99 93 71 48 69 45 59 49 65 76 60 70 61

95 70 77 94 91 66 34 55 38 40 29 38 51 41 54 53

86 64 72 97 88 64 37 60 33 43 24 40 50 39 45 55

95 80 83 94 99 77 47 70 43 66 62 72 82 67 83 70

100 80 88 99 102 80 53 76 49 70 62 78 89 72 83 69

95 75 79 93 87 71 42 65 40 50 42 53 64 52 66 55

90 69 77 95 91 69 44 67 41 51 41 57 68 52 62 52

Wichita Field Data-1 2 5/31/2005
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and the minimum hour demand typically occurs between 1:00 and 4:00 a.m.  The entire 

data set, in the form of a table and 32 daily graphs is included in Appendix D, Field Test 

Data.   

 

Table IV-3 

Peak Hour/Minimum Hour Factor Summary (%) 

Date Entire System East PZ Northeast PZ Hess PZ 

July 11, 2003 138/48 186/47 197/57 135/45 

July 12, 2003 123/66 151/63 143/76 130/65 

July 13, 2003 120/61 144/57 172/73 119/58 

July 14, 2003 137/60 161/57 172/62 135/50 

July 15, 2003 144/58 175/53 203/51 137/52 

July 16, 2003 145/53 152/56 216/54 139/49 

July 17, 2003 141/55 154/57 216/53 134/52 

July 18, 2003 143/57 147/64 208/55 137/53 

 

Review of Table IV-4 shows the EPZ has a peak hour factor 186 percent and a minimum 

hour factor of 47 percent.  The NEPZ has a peak hour factor 216 percent and a minimum 

hour factor of 51 percent.  The Hess PZ has a peak hour factor 139 percent and a 

minimum hour factor of 45 percent.  Based on this data, the following factors will be 

used for model year 2010 and 2025 as listed in Table IV-4. 

 

Table IV-4 

Model Year 2010 and 2025 

Peak Hour and Minimum Hour Diurnal Multipliers 

Pressure Zone Model Year 2010 Model Year 2025 

East 1.8, 0.5 1.8, 0.5 

Northeast 2.3, 0.5 2.3, 0.5 

Hess 1.5, 0.5 1.5, 0.5 

 

The 2010 and 2025 peak year multiplier for the East pressure zone is 1.8 because the EPZ 

boundary was moved from Webb Road to Edgemoor encompassing a large of amount of 

demand formerly in the HPZ.  Since the peak hour multipliers for the HPZ and EPZ were 
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originally 2.0 and 1.5, respectively, the composite multiplier becomes 1.8 when demand 

from HPZ is incorporated with demand from the EPZ.  This is discussed in further detail 

in Part V of this Master Plan. 

 

Based on historical data, a maximum day to average day factor of 2.0 is used in this 

study.  Details are discussed in Part I – Water Service Area and Demands section of this 

report. 

 

Percent of water use in the system was also evaluated over the test period.  The EPZ used 

12 to 14 percent of the total demand.  The NEPZ used 7 to 10 percent of the total 

demand.  The Hess PZ used a total of 78 to 82 percent of the total demand, of which 70 

percent was applied directly to the Hess PZ and 30 percent to the WPZ based on the 

model calibration. 

 

Hydraulic analyses include the use of the computer model and engineering judgement to 

evaluate improvements and meet specific criteria for year 2010 and 2025 demand 

conditions.  The following demand conditions are evaluated for the calibration, Year 

2010, and Year 2025 model: 

• Maximum day. 

• Peak hour of the maximum day. 

• Minimum hour plus tank replenishment. 

• Maximum day plus fire flow. 

 

Maximum day model runs reveal if the water source is sufficient and can be distributed 

throughout the system and maintain adequate pressures.  Maximum day demand is 2.0 

times the average day demand on a system wide basis.  Peak hour runs test the adequacy 

of the storage facilities and the distribution system to supply temporary high rates of 

flow.   

 

G. EQUALIZATION STORAGE 

Total storage required in the water distribution system is the summation of equalization 

and fire storage.  Equalization refers to water stored in tanks for use during peak periods 

or other periods where demand exceeds supply.  Emergency storage refers to water for 

fires and system failures. 
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Equalization storage requirements are based on the maximum day demand.  Calculations 

for equalization storage require the development of a diurnal curve, which requires 

continual source flow and tank level data over one or multiple 24-hour periods.  Based on 

the diurnal data, equalization storage ranged from 8 to 11 percent of the daily demand for 

the entire system.  Equalization storage ranged from 8 to 19 percent in the EPZ, from 4 to 

17 percent in the NEPZ, and from 9 to 11 percent in the Hess PZ. 

 

Based on this information, the total equalization storage required for year 2025 is 20 MG 

and fire flow storage is 0.63 MG, which equates to 3500 gpm for 3 hours.  Total required 

storage equals about 21 MG, which is less than the 35 MG of storage at Hess.  Therefore, 

no additional storage is required; however, elevated storage in a pressure zone provides a 

better control point and makes the pump stations easier to operate. 

 

***** 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

Part V – Hydraulic Analyses and System 
Improvements 
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PART V – HYDRAULIC ANALYSES AND SYSTEM IMPROVEMENTS 

 

A. GENERAL 

This section of the report describes the results of the hydraulic analyses for Wichita’s 

water distribution system.  Analyses of water facilities are conducted to determine their 

capabilities to meet projected demand as well as their deficiencies with respect to supply, 

piping, storage, pumping, pressure, fire flow, and required improvements.  The following 

guidelines are used to determine deficiencies: 

• Distribution system pressure should be greater than 40 psi and less than 100 psi 

during all conditions. 

• Distribution system pressure should be greater than 20 psi during a fire flow analysis. 

• Pump stations should have firm capacity capable of pumping the peak hour demand 

on the maximum day at adequate pressure with the largest pump out of service in 

closed systems. 

• Storage should be replenished completely over a 24-hour period and active storage 

replenished over an 8-hour period at night. 

• Transmission pipeline velocities should be less than 5 feet per second and head loss 

less than 5 feet per 1,000 feet.  Additional deficiencies such as insufficient fire flow, 

low pressure, or additional growth are typically required in addition to this guideline 

to justify pipe replacement. 

• Evaluation of total head loss compared to the length of pipe. 

 

System improvements for years 2010 and 2025 are coordinated with City staff known 

and anticipated replacement and development activities and the need to enhance system 

pressures and fire protection. These improvements are evaluated with the computer 

model and proposed improvements are recommended.  If growth occurs faster than 

anticipated, implementation will need to be accelerated.  If growth occurs at a slower 

rate, implementation can be delayed.  The model should be used as a management tool to 

confirm implementation schedules in the future. 

 

The skelotonized water distribution system has approximately 900 miles of pipe ranging 

from 4- to 120-inches in diameter.  Future supply and transmission improvements will 
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alleviate City’s low pressure and low fire flow issues in the West (WPZ) and East 

Pressure Zones (EPZ) and other areas with higher ground and small diameter pipe. 

 

B. HYDRAULIC MODEL ANALYSIS 

Three model scenarios including Calibration, Year 2010, and Year 2025, are evaluated 

for the following steady-state demand conditions to determine existing system 

capabilities, need, and location for additional supply, piping, storage, and pump stations:  

• Maximum day. 

• Peak hour of the maximum day. 

• Minimum hour plus tank replenishment. 

• Maximum day plus fire flow. 

 

Distribution system improvement projects are verified with the computer simulations of 

the water system hydraulics and evaluation of the resulting flows, hydraulic grade lines, 

and pressures.  Various combinations of improvements are analyzed to determine a 

means of meeting projected system growth and operating goals.  Recommended 

improvements from the 1999 Water Master Plan were reviewed to ascertain their 

effectiveness, installation year, and physical placement in the model. 

 

1. Calibration Model 

The Calibration model, or existing system, was developed from the 1999 model.  

Roughness coefficients, or C values, were adopted from the 1999 hydraulic 

model.  The main function of the Calibration model is to review pipe network 

connectivity, identify any orphan nodes or pipes imported from the GIS interface, 

and confirm the validity of the roughness coefficients. 

 

The Hess (HPZ), EPZ, and Northeast (NEPZ) pressure zones are incorporated 

into the Calibration model.  Maximum day, peak hour, and minimum hour 

demands are allotted to each pressure zone. 

 

The Calibration model consists of the following: 

• 4-inch – 2 miles 

• 6-inch – 34 miles 
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• 8-inch – 365 miles 

• 10-inch – 4 miles 

• 12-inch –  232 miles 

• 16-inch – 122 miles 

• 20-inch – 56 miles 

• 24-inch – 37 miles 

• 30-inch – 7 miles 

• 42-inch – 1 miles 

• 48-inch – 11 miles 

• Small segments of 60-, 72-, 84-, and 120-inch lines 

• Hess Pump Station 

• Webb Pump Station 

• 37th Street Booster Pump Station (BPS) 

• Woodlawn and Roosevelt Tanks (both out of service) 

 

Model calibration is verified to City provided pressure recorder data collected in 

July 2003.  Overall, the calibration is within 5 psi except in the southern portion 

of the EPZ, which is also an area that experiences low system pressure.  C-values 

were decreased from several transmission mains to match recorded pressures 

within 5 psi.  Furthermore, modeling shows the zone boundary pipe/valve at 

Harry and Governeour that separates the HPZ from the EPZ can be opened 

during the high demand season, mid-May through mid-September, to improve 

system pressures in the southwest portion of the existing EPZ. 

 

2. Year 2010 Model 

Proposed improvements in the Year 2010 model allow the City to provide a 

projected maximum day demand of 147.6 MGD (102,500 gpm).  Low pressures 

between 10 and 20 psi occurred during maximum day and peak hour demands 

from Oliver to Webb and between 17th and Central, just south of the Woodlawn 

and Roosevelt tanks.  Suction pressures at Webb Pump Station feeding the EPZ 

ranged from 28 to 31 psi. Therefore, the EPZ boundary is moved west from 

Webb Road to Edgemoor.  The addition of the Southeast BPS and new HPZ 
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transmission mitigate low pressures in these areas, reduces the total demand in 

the HPZ, and increases suction pressure at Webb Pump Station to a normal 

operating range.  Relocation of the EPZ boundary reduces the installation of new 

transmission mains about 23 miles, improves Webb suction pressures, and 

improves pressures to over 40 psi from Oliver to Webb and between 17th and 

Central. 

 

As previously mentioned in Part IV, each pressure zone has its own demand and 

associated diurnal factors.  When the EPZ was moved from Webb to Edgemoor, 

approximately 191 nodes from the HPZ were transferred to the EPZ.  These 

nodes retained their respective demand and associated diurnal factors from the 

HPZ.  By 2010, a total maximum day demand of 10.5 MGD is added to the EPZ 

for a total of 33 MGD and a peak hour demand of 57 MGD.  As a result, the 

Southeast BPS and extensive transmission mains are required because Webb 

Road BPS (serving the EPZ) is only sized for 25 MGD and the Southeast BPS 

must supply the additional 32 MGD of year 2010 peak hour demand. 

 

West and Far West Pressure Zones (WPZ, FWPZ) are incorporated in the 2010 

model to sustain the increasing demand and growth occurring west of the “Big 

Ditch”.  The West and Far West BPS improve low pressures in these areas and 

prevent increased discharge pressure at the Hess BPS.  Currently, the 

skelotonized model has approximately 6 locations where water is fed from the 

HPZ to the WPZ.  During year 2010 peak hour demand, HPZ must deliver 20 

MGD more than what it did in 2003 (33.7 MGD) through only two locations, the 

West BPS and the PRV Station.  The large increase in demand and smaller 

number of entry points to the WPZ require a significant amount of transmission 

to the West BPS to meet high demands.  This additional transmission is more 

cost effective than installing additional booster pump stations and eases 

operation. 

 

Additional waterlines are in the planning, design, or installation process in 2004, 

primarily for new developments.  City staff is in the process of planning or 
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installing new waterlines at the following locations to enhance pressures and fire 

flows:  

• 1 MG Elevated Storage Tank in the NEPZ. 

• 24-inch transmission line on 3rd Street, from about Broadway to 

Hydraulic (replacing an existing 16-inch). 

• Replacing 4-inch lines across the City as apart of their Small Main 

Replacement Program. 

 

Year 2010 system improvements, both internal and service area expansion, can 

be found in the Capital Improvements Program (CIP) found in Part VI of this 

Master Plan.  Significant model improvements required by Year 2010 are listed 

below:  

• Far West Pressure Zone: 

o Far West BPS – 3 MGD 

• West Pressure Zone: 

o Pressure Reducing Station (PRV) at 21st and Zoo – shear head to 

about 66 psi. 

o 2 MG Elevated Storage Tank (West Tank, WPZ) 

o West BPS – 33.5 MGD 

o 30- and 36-inch transmission line from the West BPS to the Far 

West BPS. 

• Hess Pressure Zone: 

o 24- and 36-inch transmission from the HPZ to the West BPS. 

o 30-, 36-, and 48-inch transmission from HPZ to the Southeast 

BPS. 

• East Pressure Zone: 

o Southeast BPS – 36.0 MGD 

o 24-, 30-, 36-, and 42-inch transmission from the Southeast BPS 

into the EPZ. 

• Northeast Pressure Zone: 

o New 37th Street BPS – 6.0 MGD 
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Efforts to incorporate the Woodlawn and Roosevelt Tanks were modeled.  The 

tanks continued to stay submerged due to the high service pumps at Hess BPS.  

The only way to incorporate the tanks is to shut off pumps at Hess so the tanks 

are allowed to draft.  This results in low suction pressures at Webb BPS, low 

pressure at Central and Main, low discharge pressures Hess BPS, system 

pressures in HPZ below 40 psi; therefore, both tanks are left out of service. 

 

Modeling shows that the PRV Station must shear pressure to 66 psi (1478’) (in 

the WPZ) during maximum day and peak hour demands.  During the minimum 

hour demand, the PRV is closed because the downstream (WPZ) pressure is 

higher than the upstream (HPZ) pressure; this prevents reverse flow from 

occurring.  In this scenario, only one pump at the West BPS is running and 

provides adequate system pressure for the entire WPZ. 

 

Available fire flow for all nodes in the Calibrated and Year 2010 models are 

evaluated and flow contours are respectively shown in Figures V-1 and V-2.  The 

Year 2010 model has 33 nodes with available fire flows less than 1,000 gpm, 

most of which are dead ends of small diameter pipe (4-, 6-, and 8-inch).  There 

are 102 nodes with available fire flow between 1,000 and 1,500 gpm, and 141 

nodes with fire flows between 1,500 and 2,000 gpm.  This compares well to the 

Calibrated system which has 45 nodes with available fire flows less than 1,000 

gpm, 99 nodes with available fire flow between 1,000 and 1,500 gpm, and 173 

nodes with fire flows between 1,500 and 2,000 gpm.  The low fire flows 

primarily occur on small diameter and dead-end mains.   

 

3. Year 2025 Model 

Proposed improvements in the Year 2025 model allow the City to provide a 

projected maximum day demand of 173.2 MGD (120,330 gpm) while improving 

pressures in low pressure areas, and increasing available fire flows in portions of 

the system near major improvements.   

 

Significant Year 2025 model improvements include the following: 

• Far West Pressure Zone: 
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Figure V-1
2004 Fire Flow Contour Map

Wichita, KS
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Wichita, Kansas 
Water Master Plan 
Part V – Hydraulic Analysis and System Improvements 05/15/06  

   
  
 
 V-7 

o Additional Far West booster pump station – total required 

capacity of 11.5 MGD. 

• West Pressure Zone: 

o 30-MGD High Service Pump Capacity at 21st and Zoo (WTP 2). 

o Additional West booster pumps. 

• Hess Pressure Zone: 

o Replace three pumps at Hess BPS. 

o 24- and 30-inch transmission to 37th BPS. 

• East Pressure Zone: 

o Additional 37th Street booster pumps. 

• Northeast Pressure Zone: 

o Additional Southeast booster pumps. 

 

The PRV station should be reconfigured or adjusted to only supply emergency 

flow after the WPZ is fully developed and WTP 2 is constructed (about 2015).  

WTP 2 will mitigate the demand coming from Hess BPS and boost pressures in 

the HPZ. 

 

Both Woodlawn and Roosevelt tanks are submerged.  Other avenues to 

incorporate them into the 2025 model were explored but their use was limited to 

peak hour simulations.  It is unlikely they will draft enough to maintain 

acceptable water quality.  An extended period simulation can be performed to 

ascertain its real impact, good or bad, on the system.  

 

Available fire flow for the Year 2025 model is evaluated and available fire flow 

contours developed as shown in Figure V-3.  The Year 2025 model has 26 nodes 

with available fire flows less than 1,000 gpm, 72 nodes with available fire flow 

between 1,000 and 1,500 gpm, and 130 nodes with fire flows between 1,500 and 

2,000 gpm.  These values compare well the previously stated calibration model.  

By 2025, approximately 92% of the City (including service area expansion) can 

maintain fire flows above 2000 gpm. 
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C. SYSTEM IMPROVEMENTS 

1. Supply 

System improvements are developed for installation by years 2010 and 2025 as 

shown in Figure V-4.  Primary improvements include transmission, pumping, 

and storage for installation by year 2010, 2015, or 2025 as shown in Figure V-4.  

Significant improvements are summarized above and discussed in more detail in 

Part VI of this Master Plan. 

 

By the year 2025, maximum day and peak hour demands are approximately 1.3 

and 1.7 (289.5 MGD) times that of the existing demands.  The year 2025 peak 

hour demand of 289.5 MGD exceeds the 215 MGD capacity of Hess pump 

station.  Even at full capacity, the existing high service pumps at Hess are not 

capable of producing sufficient pressures throughout the City.  The 21st and Zoo 

WTP should be capable of producing at least 15 MGD and equipped with a high 

service pump station capable of delivering 30 MGD to the WPZ.  This sustains 

pressure during maximum day and peak hour demands in the WPZ and FWPZ 

and provides ample fire flow in combination with other improvements. 

 

2. Piping 

The existing system performs adequately to meet most of the systems pressures 

and fire flows.  However, the system is undersized to meet the extensive growth 

and projected demands for the service area, future EPZ, WPZ, and FWPZ.  

Incorporating a larger EPZ, a new WPZ, and a new FWPZ requires a significant 

amount of transmission during times of maximum and peak hour demands.  New 

transmission lines alleviate large amounts of headloss and low pressures that 

occur in the system.  Improvements within the City (internal) such as dedicated 

transmission to booster stations or parallel mains are a higher priority than new 

transmission (external) dedicated to future service area expansion.  The internal 

improvements are required to provide water to the future service areas. 

    

3. Storage 

Wichita storage includes Woodlawn and Roosevelt 2-MG elevated storage tanks 

(not in service), clearwells with 35 MG capacity at Hess BPS, and a 10-MG 
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48'' - 2006
W-1194

12'' - 2025
W-1300

12'' - 2025
W-1348

16'' - 2025
W-1266

12'' - 2025
W-127812'' - 2025

W-1392

12'' - 2025
W-1292

12'' - 2025
W-1344

16'' - 2025
W-1388

16'' - 2025
W-1346

12'' - 2025
W-1326

12'' - 2025
W-1342

16'' - 2025
W-1360

16'' - 2025
W-1272

12'' - 2025
W-1354

12'' - 2025
W-1268

16'' - 2025
W-1330

12'' - 2025
W-1274

12'' - 2025
W-1322

20'' - 2025
W-1270

12'' - 2025
W-1376

16'' - 2025
W-1372

12'' - 2025
W-1350

12'' - 2025
W-1336

12'' - 2025
W-1390

16'' - 2025
W-1302

12'' - 2025
W-1364

16'' - 2025
W-1370

20'' - 2025
W-1320

16'' - 2025
W-1378

12'' - 2025
W-1358

16'' - 2025
W-1276

20'' - 2025
W-1374

12'' - 2025
W-1328

12'' - 2025
W-1314

12'' - 2025
W-1338

12'' - 2025
W-1284

16'' - 2025
W-1324

16'' - 2025
W-1366

16'' - 2025
W-1382

12'' - 2025
W-1334

24'' - 2025
W-1362

12'' - 2025
W-135212'' - 2025

W-1368

12'' - 2025
W-1316

12'' - 2025
W-1282

16'' - 2025
W-1356

12'' - 2025
W-1386

16'' - 2025
W-1318

16'' - 2025
W-1384

12'' - 2025
W-1332

12'' - 2025
W-1280

12'' - 2025
W-1312

30'' - 2006
W-1194

12'' - 2025
W-1340

12'' - 2025
W-1306

30'' - 2006
W-1108

12'' - 2014
W-1248

16'' - 2025
W-1298

12'' - 2010
W-1172

16'' - 2010
W-1112

16'' - 2010
W-1130

12'' - 2011
W-1254

12'' - 2011
W-1232

16'' - 2010
W-1114

20'' - 2008
W-1124

12'' - 2009
W-1156

16'' - 2009
W-1132

20'' - 2011
W-1218

16'' - 2011
W-1218

24'' - 2015
W-1258

12'' - 2014
W-1238

12'' - 2010W-112812'' - 2007
W-1120

16'' - 2014
W-1248

16'' - 2012
W-1222

16'' - 2013
W-1226

16'' - 2013
W-1224

12'' - 2007
W-1122

16'' - 2010
W-1166

12'' - 2015
W-1240

12'' - 2007
W-112

16'' - 2014
W-1230

12'' - 2014
W-1228

30'' - 2006
W-1178

12'' - 2012
W-1244

20'' - 2010
W-1210

24'' - 2007
W-1180

12'' - 2009
W-1126

16'' - 2009
W-1152

24'' - 2008
W-1138

16'' - 2014
W-1238

12'' - 2008
W-1146

16'' - 2015
W-1250

16'' - 2010
W-1170

20'' - 2009
W-1132

16'' - 2013
W-1236

16'' - 2008
W-1144

16'' - 2010
W-1128

16'' - 2008
W-1140

12'' - 2009
W-1132

24'' - 2006
W-1134

16'' - 2011
W-1242

16'' - 2010
W-1168

12'' - 2013
W-1236

12'' - 2012
W-1220

16'' - 2009
W-1160

16'' - 2015
W-1256

12'' - 2009
W-1204

30'' - 2015
W-1264

12'' - 2015
W-1250

12'' - 2008
W-1148

16'' - 2012
W-1244

12'' - 2013
W-1246

20'' - 2007
W-1120

16'' - 2008
W-1182

36'' - 2006
W-1194

12'' - 2009
W-1158

24'' - 2006
W-1176

30'' - 2007
W-1200

24'' - 2006
W-1178

36'' - 2006
W-1192

24'' - 2011
W-1252

24'' - 2009
W-1206

42'' - 2007
W-1200

12'' - 2025
W-1308

24'' - 2009
W-1154

12'' - 2008
W-1216

24'' - 2010
W-1190

20'' - 2008
W-1184

30'' - 2011
W-1252

16'' - 2006
W-1174

24'' - 2006
W-1192

12'' - 2006
W-1118

42'' - 2006
W-1178

24'' - 2015
W-1251

20'' - 2009
W-1202

20'' - 2008
W-1142

30'' - 2015
W-1258

16'' - 2006
W-1214

12'' - 2025
W-1290

16'' - 2015
W-1251

12'' - 2025
W-1296

36'' - 2006
W-1178

16'' - 2010
W-1162

16'' - 2007
W-1122

12'' - 2025
W-1288

24'' - 2015
W-1264

12'' - 2010
W-1190

12'' - 2008
W-1150

16'' - 2015
W-1260

16'' - 2025
W-1380

16'' - 2006
W-1118

24'' - 2007
W-1198

16'' - 2025
W-1310

16'' - 2010
W-1110

20'' - 2010
W-1164

20'' - 2006
W-1116

12'' - 2010
W-1208

20'' - 2011
W-1252

12'' - 2010
W-1130

12'' - 2025
W-1294

8'' - 2010
W-1114

16'' - 2025
W-1286

16'' - 2007
W-1136

12'' - 2025
W-1368

12'' - 2025
W-1386

16'' - 2009
W-1160

12'' - 2025
W-1322

30'' - 2015
W-1264

20'' - 2008
W-1124

16'' - 2025
W-1266

16'' - 2025
W-1384

12'' - 2025
W-1368

20'' - 2025
W-1374

12'' - 2025
W-1386

12'' - 2025
W-1386

30'' - 2006
W-1108

16'' - 2008
W-1144

12'' - 2011
W-1232

12'' - 2013
W-1246

20'' - 2006
W-1116

16'' - 2025
W-1384

12'' - 2025
W-1338

12'' - 2009
W-1156

20'' - 2011
W-1252

16'' - 2009
W-1132

12'' - 2025
W-1386

12'' - 2025
W-1274

36'' - 2006
W-1192

16'' - 2025
W-1384

12'' - 2011
W-1254

16'' - 2025
W-1372

20'' - 2009
W-1132

12'' - 2025
W-1392

30'' - 2006
W-1108

12'' - 2009
W-1156

30'' - 2006
W-1108

12'' - 2025
W-1278

16'' - 2025
W-1370

16'' - 2025
W-1366

30'' - 2015
W-1264

24'' - 2006
W-1178

16'' - 2025
W-1384

30'' - 2006
W-1108

16'' - 2025
W-1384

36'' - 2006
W-1192

24'' - 2015
W-1264

16'' - 2025
W-1276

24'' - 2008
W-1138

12'' - 2007
W-1122

16'' - 2025
W-1378

12'' - 2025
W-1338

16'' - 2025
W-1384

12'' - 2025
W-1368

12'' - 2025
W-1338

16'' - 2025
W-1370

16'' - 2009
W-1152

12'' - 2025
W-1376

16'' - 2006
W-1174

12'' - 2015
W-1250

12'' - 2010
W-1130

20'' - 2008
W-1124

12'' - 2012
W-1234

12'' - 2012
W-1234

12'' - 2006
W-1178

16'' - 2006
W-1118

36'' - 2006
W-1108

36'' - 2006
W-1108

36'' - 2006
W-1108

48'' - 2006
W-1178

16'' - 2007
W-1136

16'' - 2007
W-1136

16'' - 2007
W-1136

16'' - 2015
W-1264

12'' - 2010
W-1188

12'' - 2010
W-1188

12'' - 2009
W-1206
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clearwell at Webb BPS.   The City of Wichita is constructing a new 1-MG 

elevated storage tank in the NEPZ and is scheduled for completion in 2005.  

Projected increases in demand and population growth in the WPZ require a 2-

MG elevated storage tank near 135th W. and 37th N.   

 

All improvements are shown in Figure V-4.  Construction of the proposed West 

tank is a priority and should be coordinated with the development of the WPZ.  

The hydraulic model recommends the following tank parameters: 

• Installation of a new 2-MG elevated tank in the WPZ in 2007.   

• Overflow elevation of about 1495 feet with a height of 126 feet (to 

overflow), and a head range of 40 feet.   

• This tank is required to help meet the peak hour equalization flows of about 

5,000 gpm modeled in year 2010 and improve fire flow reliability.    

 

4. Pumping 

Wichita’s existing water system includes Hess, Webb, and the 37th Street Pump 

Station.  The existing pumps at Webb Pump Station that serve the NEPZ and 

EPZ are capable of providing maximum day and peak hour flows through 2025.  

37th Street and Hess pumps are not sufficient to meet future demands.  37th Street 

Pump Station is scheduled for replacement by 2009.  Existing Hess pumps are 

incapable of sustaining adequate pressures, above 40 psi, in the HPZ during year 

2025 maximum day and peak hour demands; therefore three pumps need to be 

replaced at Hess Pump Station, probably about year 2015 depending on the rate 

of growth and changes in water use trends. 

 

New booster pump stations are required for the WPZ, FWPZ, and the Southeast 

BPS for the EPZ as shown in Figure V-4.  The Far West BPS will be installed by 

summer 2005 to improve low summer peak hour pressure, about 25 psi, which 

were experienced in 2003 and 2004.  The West BPS is required by 2007 to 

develop the WPZ and reduce discharge pressure requirements at Hess pump 

station.  The Southeast BPS is required by 2006 to improve system pressures 

from Olive to Webb and between 17th and Central, which is currently in the HPZ.  
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The development of the new EPZ boundary (Edgemoor) will encompass this 

area. 

  

5. Water Quality 

Wichita’s water distribution system has a number of dead-ends.  Connection of 

these dead-ends improves system pressure, fire flow and water quality.  Most of 

the dead-end mains are not connected with the improvements discussed above 

because of their low priority at this point.  Periodic flushing of these dead-end 

mains may help maintain water quality. 

 

***** 
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PART VI – CONCLUSIONS AND RECOMMENDATIONS 

 

A. GENERAL 

This section of the report discusses conclusions, opinions of probable cost, and schedule 

for recommended improvements to the Wichita water distribution system as shown in 

Figure V-4.  Improvements are tagged for their desired year in service through 2015.  

Improvements required between year 2016 and 2025 are service area improvements 

(external) with the exception of additional pumps to be added at the Far West, West, 

Southeast, and 37th Street BPSs and replaced at Hess.   Several key improvements are 

desired in the immediate future.   

 

Recommend improvements are based on engineering need to meet year 2010 and 2025 

projected demand.  These improvements are allocated to complete major projects and 

assure water delivery.  Due to the large number of significant improvements required to 

meet projected demands, especially peak hour, additional simulations are recommended 

for years 2006, 2007, 2008, and 2009 to optimize the CIP and determine what 

combination of pipes, pumps and storage were required to meet projected demand 

through 2010. 

 

B. CONCLUSIONS 

1. Supply 

Wichita has a water supply capacity of 215 MGD at Hess Pump Station.  This is 

adequate water supply to meet the year 2025 projected maximum day demand of 

173 MGD, but is incapable of sustaining reasonable pressures throughout the 

distribution system or delivering the needed amount of water to the Southeast 

BPS, West BPS, or Webb BPS while maintaining the desired discharge pressure.  

Demands could be met at higher discharge pressures; however, this could lead to 

extensive breaks in the larger and older lines in the downtown area.  This is more 

evident during peak hour simulations in which the system demand is 289 MGD 

which is much greater than the current water supply. 

 



 
Wichita, Kansas 
Water Master Plan 
Part VI – Conclusions and Recommendations  05/15/06  

   
  
 
 VI-2 

2. Pump Stations 

Installation of the Far West BPS is scheduled for 2005.  This will create the 

FWPZ and provide an expandable 2.3 MGD capacity BPS.  The second priority 

is the Southeast BPS in 2006.  Development of the WPZ is the next priority and 

includes the West BPS, West Tank (2 MG capacity), and PRV Station at 21st and 

Zoo (on the 36-inch dedicated transmission line from HPZ) and is scheduled in 

the CIP for year 2007. 

 

The Central Water Plant has a maximum day capacity of 160 MGD.  By 2015, a 

deficit in capacity is projected to occur.  By 2025, the deficit is projected to be 

13.4 MGD; therefore, a 15 MGD WTP at 21st and Zoo is recommended to be 

operational about year 2015.  A 30-MGD high service pump station is proposed 

to meet the year 2025 peak hour demand of 289 MGD.  When the high service 

pump station goes into service, the PRV Station should be modified for use 

during emergency service. 

 

The 37th Street Booster pumps can remain on line until they are unable to deliver 

the required head and flow which is anticipated to occur before 2010.  A new 

6.0-MGD pump station will be required about 2009. 

 

The above mentioned booster pump stations should be built with empty slots to 

accommodate future pumps between years 2016 and 2025.  This will provide the 

system with an economical pump station that is easily accessed and can be 

connected to the existing SCADA system with similar monitoring practices such 

as the control point at Central and Main for Hess Pump Station.   

 

3. Storage 

Installation of the West elevated storage tank is a high priority and should be 

implemented with the development of the WPZ.  The development of the WPZ is 

scheduled in the CIP for 2007. 
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4. Piping and Transmission  

Due to the increasing demand in the WPZ and the expansion of the EPZ, new 

transmission lines within the HPZ leading to the Southeast and West BPSs are of 

the highest priority by the year 2010.  Beyond that, transmission leading from the 

new booster stations is the next priority.  Internal system and external service 

area improvements will follow the above mentioned piping improvements. 

These projects will improve system flow, available fire flow, and replace older 

pipelines.  Pipelines could be installed in conjunction with road improvement 

projects.   

 

C. OPINIONS OF PROBABLE COST 

Opinions of project cost are based on construction and other cost allowances including 

contingency, engineering, surveying, legal and other related costs are summarized in 

Table VI-1.  Unit cost data and component cost information for the proposed 

improvements are based on historical projects and vendor’s cost information.  Unit costs 

are based on an Engineering News Record Construction Cost Index of 7900.16 for 

Kansas City for January 2005. 

 

Project costs include construction costs, contingencies, land, right-of-way, and other 

costs.  The unit cost for pipeline projects is based on review of historical data and result 

in the following: 

• Pipelines in city (internal) at $8.00 – $12.00 per inch diameter per lineal foot, 

includes removal and replacement.    

• Cross-country pipelines (external, service area improvements) at $6.00 – $11.00 per 

inch diameter per lineal foot. 

• Contractor cost is based on an 8-inch equivalent cost of $46.00 per lineal foot in 2005 

including contingency, engineering, and other costs. 

• Contingency of 25 percent. 

• Engineering and other costs at 15 percent. 

• CIP adjusted at an inflation of 4 percent per year. 

 

Other costs accounts for technical, professional, and special services are required to 

execute the project.  These include environmental, technical, and geotechnical studies; 
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land and right-of-way appraisals and negotiations, design and resident engineering fees, 

construction material testing, legal fees, project insurance, land surveying and legal 

descriptions, project design surveying, operation and maintenance manuals, and 

personnel training.  Land and right-of-way costs for each improvement are not included 

in the cost opinions. 

 

These order-of-magnitude cost opinions are based on experience and judgement as a 

professional consultant combined with information from past experience, vendors, and 

published sources, such as Means.  Since Burns & McDonnell has no control over 

weather, cost and availability of labor, material and equipment, labor productivity, 

construction contractor’s procedures and methods, unavoidable delays, construction 

contractor’s method of pricing, economic conditions, government regulations and laws, 

competitive bidding or market conditions and other factors affecting such opinions or 

projection, Burns & McDonnell does not guarantee the actual rates, costs, etc. will not 

vary from the opinions and projections developed herein. 

 

Review of Table VI-1 shows the following: 

• Total Year 2010 cost of $120.4 million, $83.5 million for internal improvements, and 

$37.0 million for external improvements. 

• Total Year 2015 cost of $46.3 million, $26.5 million for internal improvements, and 

$19.8 million for external improvements. 

• Total Year 2025 cost of $19.3 million, $3.9 million for internal improvements, and 

$64.3 million for external improvements. 

 

D. RECOMMENDATIONS 

Recommended improvements are detailed in Part V of this report and are discussed 

above.  Review of Table VI-1 (CIP) shows the following costs for improvements and 

schedule of the year by which improvements should be installed.  Actual installation year 

can vary based on the developer, rate of growth, water use, weather conditions, and other 

factors.  Major improvements by the year 2010, 2015, and 2025 per pressure zone are 

listed in the CIP.   
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Year / 
Location5 CIP No. (W-)

Pressure 
Zone Title Type1 Pipe No.

Pipe 
Diameter 

(inch)
Length 

(LF)
Unit 
Cost Base Cost Specials

Cost of 
Specials

Contingency 
& Other 
Costs4

Opinion of 
Probable Cost CIP Year

Adjusted CIP 
Opinion of 

Probable Cost2
Developer 
Portion3 City Portion

2010

Internal 1116 E
on 159th E., from Harry to existing 20" (P901) 
just south of Kellogg R/P

P13931, P13929, 
P13930 20 5,319 160 850,000 374,000 1,224,000 2006 1,273,000 0 1,273,000

Internal 1174 E
on 13th E., from Webb to existing 16" (P4085) 
- from that line to Greenwich R/P P13840, P13837 16 4,004 140 560,000 246,000 806,000 2006 840,000 0 840,000

Internal 1176 E
on Woodlawn, from Kellogg to existing 12" 
(P1421) just south of Central R/P P13935 24 4,078 190 770,000 339,000 1,109,000 2006 1,150,000 0 1,150,000

Internal 1178 E on Harry, from SE BPS to Woodlawn R/P 463 36 2,646 310 820,000 361,000 1,181,000 2006 1,230,000 0 1,230,000
Internal 1178 E on Harry, from SE BPS to Rock R/P 307 42 2,780 370 1,030,000 453,000 1,483,000 2006 1,540,000 0 1,540,000
Internal 1178 E SE BPS Discharge Line R/P 465 48 928 470 440,000 194,000 634,000 2006 660,000 0 660,000
Internal 1178 E on Harry, from Rock to Webb R/P 309 30 5,634 230 1,300,000 572,000 1,872,000 2006 1,950,000 0 1,950,000
Internal 1178 E on Harry, from Webb to Greenwich R/P 311, 329 24 5,935 190 1,130,000 497,000 1,627,000 2006 1,690,000 0 1,690,000
Internal 1180 E on Rock, from Harry to Pawnee R/P 245 24 5,553 190 1,060,000 466,000 1,526,000 2007 1,650,000 0 1,650,000
Internal 1182 E on 13th E., from 159th E. to Rose Hill Rd. R/P P13812 16 4,817 140 670,000 295,000 965,000 2008 1,090,000 0 1,090,000

Internal 1184 E
on 127th E., from 13th E. to existing 16" 
(P1325) just north of Central R/P P13938 20 2,973 160 480,000 211,000 691,000 2008 780,000 0 780,000

Internal 1186 E between Webb and Rock and south of Harry R/P 241 12 3,093 100 310,000 136,000 446,000 2008 500,000 0 500,000

Internal 1188 E between Webb and Rock and north of Harry R/P 247, 249 12 1,716 100 170,000 75,000 245,000 2010 300,000 0 300,000
Internal 1190 E on 143rd, between 13th and 21st R/P 403 24 3,400 190 650,000 286,000 936,000 2010 1,140,000 0 1,140,000
Internal 1190 E on 143rd, between 13th and 21st R/P 405 12 2,658 100 270,000 119,000 389,000 2010 470,000 0 470,000

Internal 1192 H

on Meridian, from existing 36" (P3772) just 
south of Central to existing 36" (Pipe 457 - 1st 
maybe) R/P 189 24 2,928 190 560,000 246,000 806,000 2006 840,000 0 840,000

Internal 1192 H on 1st (maybe), from Meridian to N. West R/P 319 36 5,861 310 1,820,000 801,000 2,621,000 2006 2,730,000 0 2,730,000

Internal 1192 H
on Douglas (maybe), from West to existing 
24" (P2682) just east of US 235 R/P 323 36 2,808 310 870,000 383,000 1,253,000 2006 1,300,000 0 1,300,000

Internal 1192 H
on Douglas (maybe), from existing 24" 
(P2681) to Maple BPS R/P 181 36 4,554 310 1,410,000 river crossing 400,000 796,000 2,606,000 2006 2,710,000 0 2,710,000

Internal 1193 H on 47th S., from West St. to Hoover R/P 513 16 5,291 140 740,000 river crossing 400,000 502,000 1,642,000 2006 1,710,000 0 1,710,000
Internal 1194 H Dedicated line to SE BPS R/P 173 36 6,411 310 1,990,000 876,000 2,866,000 2006 2,980,000 0 2,980,000
Internal 1194 H Dedicated line to SE BPS R/P 385 30 6,817 230 1,570,000 691,000 2,261,000 2006 2,350,000 0 2,350,000

Internal 1194 H Dedicated line to SE BPS R/P 373 48 23,413 470 11,000,000
highway 
crossing 920,000 5,245,000 17,165,000 2006 17,850,000 0 17,850,000

Internal 1196 H SE BPS R/P - - - 3,620,000 2006 3,760,000
Internal 1198 H on Kessler, from Zoo Blvd. to Central R/P 461 24 1,995 190 380,000 167,000 547,000 2007 590,000 0 590,000
Internal 1200 H from N158 to N1805 R/P 423 30 4,145 230 950,000 418,000 1,368,000 2007 1,480,000 0 1,480,000
Internal 1200 H from N2038 to N2506 R/P 383 42 3,531 370 1,310,000 576,000 1,886,000 2007 2,040,000 0 2,040,000
Internal 1202 H Southwest of 21st and Broadway R/P P13850 20 2,622 160 420,000 185,000 605,000 2009 710,000 0 710,000

Internal 1204 H West of N. Broadway, from 29th N. to 37th N. R/P P13851 12 5,246 100 520,000 229,000 749,000 2009 880,000 0 880,000
Internal 1206 H Line to Boeing Facility R/P 195 24 3,525 190 670,000 295,000 965,000 2009 1,130,000 0 1,130,000
Internal 1206 H Line to Boeing Facility R/P 197 12 247 100 20,000 9,000 29,000 2009 34,000 0 34,000
Internal 1208 H Southeast of 29th and Broadway R/P P13847 12 1,296 100 130,000 57,000 187,000 2010 230,000 0 230,000

Internal 1210 H
south of Broadway, from 31st S. half way to 
MacArthur R/P 467 20 5,733 160 920,000 405,000 1,325,000 2010 1,610,000 0 1,610,000

Internal 1214 NE
on 45th N., from Webb to existing 16" (P3761) 
just East of Rock Rd. R/P P13835 16 2,583 140 360,000 158,000 518,000 2006 540,000 0 540,000

2005 CIP 051206 1 5/12/2006
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Internal 1216 NE
on Rock, from 29th N. to existing 12" (P354) 
just north of 21st N. R/P 223 12 3,325 100 330,000 145,000 475,000 2008 530,000 0 530,000

Internal 1212 NE 37th BPS R/P - 1,540,000 2009 1,800,000
Internal 1100 W Maple BPS - - 2,770,000 2006 2,880,000 0 2,880,000
Internal 1102 W PRV Station - 9007 50,000 50,000 2006 50,000 0 50,000
Internal 1104 W West Tank - 7002 3,000,000 3,000,000 2006 3,120,000 0 3,120,000
Internal 1106 W Far West BPS - - 600,000 2006 620,000 0 620,000

Internal 1108 W
on Maple, Woodchuck and Kellogg, from 
Hoover St. to Tyler R/P 315, 317, 325 36 12,045 310 3,730,000 1,641,000 5,371,000 2006 5,590,000 0 5,590,000

Internal 1108 W on Kellogg, from Tyler to 135th R/P 273, 431, 433 30 17,181 230 3,950,000 1,738,000 5,688,000 2006 5,920,000 0 5,920,000
Internal 1108 W 135th, from Kellogg to Maple R/P 435 30 5,569 230 1,280,000 563,000 1,843,000 2006 1,920,000 0 1,920,000
Internal 1108 W on Maple, from 135th to Kennedy R/P 353 30 3,098 230 710,000 312,000 1,022,000 2006 1,060,000 0 1,060,000
Internal 1110 W south of Maple BPS R/P 327 16 1,999 140 280,000 123,000 403,000 2010 490,000 0 490,000
Internal 1112 W on Ridge, from Maple to Central R/P 277 16 6,567 140 920,000 405,000 1,325,000 2010 1,610,000 0 1,610,000
Internal 1114 W on Tyler, from Harry to Pawnee R/P 271 16 5,715 140 800,000 352,000 1,152,000 2010 1,400,000 0 1,400,000
Internal 1114 W off Central between Tyler and Maize R/P 355 8 797 80 60,000 26,000 86,000 2010 105,000 0 105,000

External 1118 E
on 127th E., from Pawnee to existing 16" 
(P3675) New P13923 16 2,075 110 230,000 101,000 331,000 2006 340,000 100,000 240,000

External 1118 E
on Pawnee, from existing 12" (P1687) to 
127th E. New P13922 12 2,681 80 210,000 92,000 302,000 2006 310,000 130,000 180,000

External 112 E on 143rd E., from Harry to 31st S. New P13925 12 5,295 80 420,000 185,000 605,000 2007 650,000 260,000 390,000
External 1120 E on Greenwich, from Pawnee to 31st S. New P14043 12 5,317 80 430,000 189,000 619,000 2007 670,000 260,000 410,000
External 1120 E on Webb, from Pawnee to 31st S. New P14042 20 4,805 130 620,000 273,000 893,000 2007 970,000 240,000 730,000
External 1122 E on 29th N., from Greenwich to 143rd E. New P14074, P14073 12 10,636 80 850,000 374,000 1,224,000 2007 1,320,000 530,000 790,000

External 1122 E
on 127th E., from 29th N. to existing 16" 
(P1516) north of 21st E. New P14075 16 2,437 110 270,000 119,000 389,000 2007 420,000 120,000 300,000

External 1124 E on 127th E., from 31st S. to Pawnee New P14044 16 5,223 110 570,000 251,000 821,000 2008 920,000 270,000 650,000

External 1124 E on 31st S., from Webb to 143rd E. New
P14045, P14046, 

P14050 20 15,910 130 2,070,000 911,000 2,981,000 2008 3,350,000 820,000 2,530,000
External 1126 E on 143rd E., from Harry to 31st S. New P14053 12 5,277 80 420,000 185,000 605,000 2009 710,000 280,000 430,000
External 1128 E on 159th E., from Pawnee to 31st S. New P14052 12 5,320 80 430,000 189,000 619,000 2010 750,000 300,000 450,000
External 1128 E on 31st S., from 143rd E. to 159th E. New P14051 16 5,248 110 580,000 255,000 835,000 2010 1,020,000 290,000 730,000

External 1130 H
on Ridge, from 47st S. to existing 16" (P2205) 
just north of MacArthur New P13899, P14007 12 6,376 80 510,000 224,000 734,000 2010 890,000 360,000 530,000

External 1130 H on 47th S., from Ridge to S. West New P14008 16 5,402 110 590,000 260,000 850,000 2010 1,030,000 300,000 730,000

External 1132 NE
Between 37th N. and 45th N. to 37th N. and 
Greenwich - south on Greenwich to 29th N. New 501, P13831 20 13,904 130 1,810,000 796,000 2,606,000 2009 3,050,000 750,000 2,300,000

External 1132 NE on 37th N., from Greenwich to 127th E. New P13822 16 5,332 110 590,000 260,000 850,000 2009 990,000 290,000 700,000
External 1132 NE on 29th N., from Greenwich to 127th E. New P13825 16 5,338 110 590,000 260,000 850,000 2009 990,000 290,000 700,000
External 1132 NE on 127th E., from 37th N. to 29th N. New P13829 12 5,245 80 420,000 185,000 605,000 2009 710,000 280,000 430,000
External 1134 W on 135th W., from 29th N. to 37th N. New P13864 24 5,237 160 840,000 370,000 1,210,000 2006 1,260,000 250,000 1,010,000

External 1136 W
on 119th W., from 31st S. to existing 16" 
(P4217) just south of Kellogg (US 54) New

P13890, P13889, 
P13891 16 4,712 110 520,000 229,000 749,000 2007 810,000 230,000 580,000

External 1136 W on 119th W, from Pawnee to 31st S. New P14003 16 5,238 110 580,000 255,000 835,000 2007 900,000 260,000 640,000
External 1138 W on 135th W., from 21st N. to Central W. New P13875, P13878 24 10,782 160 1,730,000 761,000 2,491,000 2008 2,800,000 560,000 2,240,000
External 1140 W on Central, from 151st W. to 135th W New P13879 16 5,295 110 580,000 255,000 835,000 2008 940,000 270,000 670,000

External 1142 W
on 135th W., from Kellogg (US 54) to existing 
16" (P3701) New P13882 20 2,604 130 340,000 150,000 490,000 2008 550,000 130,000 420,000
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External 1144 W
on Kellogg (US 54), from 135th W. to 119th 
W. New P13883, P13888, 107 16 11,041 110 1,210,000 532,000 1,742,000 2008 1,960,000 570,000 1,390,000

External 1146 W on 135th W., from Kellogg (US 54) to Pawnee New P13887 12 5,268 80 420,000 185,000 605,000 2008 680,000 270,000 410,000

External 1148 W
on Pawnee, from 151st W. to existing 16" 
(P4070) just east of 119th W. New P13892 12 5,112 80 410,000 180,000 590,000 2008 660,000 260,000 400,000

External 1150 W
on S. Tyler, from existing 12" (P2494) to 
existing 12" (P2496) - just south of Pawnee New P13897, P13896 12 4,685 80 370,000 163,000 533,000 2008 600,000 240,000 360,000

External 1152 W on 37th N., from 135th W. to Maize New P13856, P13857 16 10,638 110 1,170,000 515,000 1,685,000 2009 1,970,000 570,000 1,400,000

External 1154 W
on 21st N., from 151st W. to existing 24" 
(P4316) New P13870 24 3,232 160 520,000 229,000 749,000 2009 880,000 170,000 710,000

External 1156 W on 151st W., from 21st N. to Maple New
P13871, P13880, 

P13881 12 15,719 80 1,260,000 554,000 1,814,000 2009 2,120,000 850,000 1,270,000

External 1158 W
on 13th N., from 151st W. to existing 16" 
(P3904) New P13872 12 3,983 80 320,000 141,000 461,000 2009 540,000 210,000 330,000

External 1160 W on 151st W., from Kellogg (US 54) to Pawnee New P13885, P13886 16 10,483 110 1,150,000 506,000 1,656,000 2009 1,940,000 560,000 1,380,000
External 1162 W on Maize, 37th N. New P13941 16 2,437 110 270,000 119,000 389,000 2010 470,000 140,000 330,000
External 1164 W on Hoover, north of 21st N. New P13852 20 1,442 130 190,000 84,000 274,000 2010 330,000 80,000 250,000
External 1166 W on 119th W., from 29th N. to 37th N. New P13863 16 5,304 110 580,000 255,000 835,000 2010 1,020,000 300,000 720,000
External 1168 W on 29th N., from 151st W. to 135th W. New P13977 16 5,226 110 570,000 251,000 821,000 2010 1,000,000 290,000 710,000
External 1170 W on 151st W., from 29th N. to 21st N. New P13980 16 5,261 110 580,000 255,000 835,000 2010 1,020,000 290,000 730,000
External 1172 W on 31st S., from 119th W. to Maize New P14004 12 5,534 80 440,000 194,000 634,000 2010 770,000 310,000 460,000

Internal Subtotal 51,260,000 21,968,000 83,478,000 88,832,000 0 83,272,000
External Subtotal 25,660,000 11,292,000 36,952,000 42,310,000 12,680,000 29,630,000
2010 Subtotal 76,920,000 $33,260,000 $120,430,000 $131,142,000 $12,680,000 $112,902,000

2015
Internal 1252 E on 159th E., between 13th N and 21st N. R/P P13814 30 3,011 230 690,000 304,000 994,000 2011 1,260,000 0 1,260,000
Internal 1252 E on 159th E., between 13th N and Central R/P P13813 24 3,494 190 660,000 290,000 950,000 2011 1,200,000 0 1,200,000
Internal 1252 E on 159th E., between Central and Kellogg R/P P13932, P13933 20 2,443 160 390,000 172,000 562,000 2011 710,000 0 710,000
Internal 1254 E on Pawnee, from 127th E. to 159th E. R/P P13924, P13928 12 10,732 100 1,070,000 471,000 1,541,000 2011 1,950,000 0 1,950,000
Internal 1251 E on Woodlawn, from Harry to Lincoln R/P 421 16 2,698 140 380,000 167,000 547,000 2015 810,000 0 810,000
Internal 1251 E on Woodlawn, from Lincoln to Kellogg R/P P13936 24 2,715 190 520,000 229,000 749,000 2015 1,110,000 0 1,110,000
Internal 1256 E on Central, from 159th E. to Rose Hill Rd. R/P P13934 16 5,370 140 750,000 330,000 1,080,000 2015 1,600,000 0 1,600,000
Internal 1258 H on 37th N., from Oliver to Woodlawn R/P 369 24 5,496 190 1,040,000 458,000 1,498,000 2015 2,220,000 0 2,220,000
Internal 1258 H on 37th N., from Woodlawn to 37th BPS R/P 215 30 2,683 230 620,000 273,000 893,000 2015 1,320,000 0 1,320,000
Internal 1157 H Hess Booster Pumps R/P - - - 6,610,000
Internal 1260 NE on 37th N., from 37th BPS to Rock R/P 217 16 2,827 140 400,000 176,000 576,000 2015 850,000 0 850,000

Internal 1262 W WTP 2 30 MGD High Service Pump Station - 7000 - - 4,590,000 2015 6,790,000 0 6,790,000

Internal 1264 W on 21st N., from Ridge to Maize R/P
P13868, P13867, 

P13869 30 10,869 230 2,500,000 1,100,000 3,600,000 2015 5,330,000 0 5,330,000

Internal 1264 W
on 21st N., from Maize to existing 16" (P3905) 
just east of 119th W. R/P P13865, P13866 24 8,018 190 1,520,000 669,000 2,189,000 2015 3,240,000 0 3,240,000

Internal 1264 W
on 119th W., from 29th N. to existing 16" 
(P3771) north of 21st N R/P P13862 16 651 140 90,000 40,000 130,000 2015 192,000 0 192,000
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External 1218 E on Webb, from 31st S. to MacArthur New P14038 20 5,248 130 680,000 299,000 979,000 2011 1,240,000 310,000 930,000
External 1218 E on MacArthur, from Rock to 143rd E. New P14036 16 5,248 110 580,000 255,000 835,000 2011 1,060,000 310,000 750,000
External 1220 E Greenwich, from 31st S. to MacArthur New P14040 12 5,215 80 420,000 185,000 605,000 2012 800,000 320,000 480,000
External 1222 E on MacArthur, between Rock to 143rd E. New P14037 16 5,314 110 580,000 255,000 835,000 2012 1,100,000 320,000 780,000
External 1224 E on 127th E., from 31st S. to MacArthur New P14047 16 5,314 110 580,000 255,000 835,000 2013 1,140,000 330,000 810,000
External 1226 E on MacArthur, between Rock to 143rd E. New P14039 16 5,314 110 580,000 255,000 835,000 2013 1,140,000 330,000 810,000
External 1228 E on 143rd E., from 31st S. to MacArthur New P14049 12 5,281 80 420,000 185,000 605,000 2014 860,000 350,000 510,000
External 1230 E on MacArthur, between Rock to 143rd E. New P14048 16 5,281 110 580,000 255,000 835,000 2014 1,190,000 350,000 840,000
External 1232 NE on 143rd E., from 29th N. to 37th N. New P13828 12 5,234 80 420,000 185,000 605,000 2011 770,000 300,000 470,000
External 1232 NE on 37th N., from 127th E. to 143rd E. New P13824 12 5,293 80 420,000 185,000 605,000 2011 770,000 310,000 460,000
External 1234 NE on 29th N., from 127th E. to 159th E. New P13827, P14076 12 10,546 80 840,000 370,000 1,210,000 2012 1,590,000 640,000 950,000
External 1236 NE on 159th E., from 29th N. to 37th N. New P14055 12 5,216 80 420,000 185,000 605,000 2013 830,000 330,000 500,000
External 1236 NE on 37th N., from 143rd E. to 159th E. New P14054 16 5,252 110 580,000 255,000 835,000 2013 1,140,000 330,000 810,000
External 1238 NE on Greenwich, from 37th N. to 45th N. New P13833 16 5,273 110 580,000 255,000 835,000 2014 1,190,000 350,000 840,000
External 1238 NE on 127th E., from 37th N. to 45th N. New P14060 12 5,322 80 430,000 189,000 619,000 2014 880,000 350,000 530,000
External 1240 NE on 143rd E., from 37th N. to 45th N. New P14059 12 5,299 80 420,000 185,000 605,000 2015 900,000 360,000 540,000

External 1242 W on 167th W., from Kellogg (US 54) to Pawnee New P13995 16 5,155 110 570,000 251,000 821,000 2011 1,040,000 300,000 740,000
External 1242 W on Pawnee, from 167th W. to 151st W. New  P13996 12 5,199 80 420,000 185,000 605,000 2011 770,000 300,000 470,000
External 1244 W on 135th W., from Pawnee to 31st S. New P14005 16 5,081 110 560,000 246,000 806,000 2012 1,060,000 310,000 750,000
External 1244 W on 31st S., between 151st W. to 119th W. New P14006 12 5,281 80 420,000 185,000 605,000 2012 800,000 320,000 480,000
External 1246 W on 151st W., from Pawnee to 31st S. New P13997 12 5,060 80 400,000 176,000 576,000 2013 790,000 320,000 470,000
External 1246 W on 31st S., between 151st W. to 119th W. New P13998 12 5,346 80 430,000 189,000 619,000 2013 850,000 340,000 510,000
External 1248 W on 119th W., from 31st S. to MacArthur New P14002 16 5,314 110 580,000 255,000 835,000 2014 1,190,000 350,000 840,000
External 1248 W on MacArthur, from 119th W. to Maize New P14001 12 5,587 80 450,000 198,000 648,000 2014 920,000 370,000 550,000
External 1250 W on 37th N., from Ridge to Hoover New P13854 12 5,157 80 410,000 180,000 590,000 2015 870,000 350,000 520,000
External 1250 W on 45th N., from Ridge to Hoover New P13947 12 5,249 80 420,000 185,000 605,000 2015 900,000 360,000 540,000
External 1250 W on Hoover, from 37th N. to 45th N. New P13948 16 5,263 110 580,000 255,000 835,000 2015 1,240,000 360,000 880,000

Internal Subtotal 10,630,000 4,679,000 26,509,000 28,582,000 0 28,582,000
External Subtotal 13,770,000 6,058,000 19,828,000 27,030,000 9,270,000 17,760,000
2015 Subtotal 24,400,000 $10,737,000 $46,337,000 $55,612,000 $9,270,000 $46,342,000

2025
Internal additional SE booster pumps new 1,140,000 - - 0 1,140,000
Internal additional 37th booster pumps new 230,000 - - 0 230,000
Internal additional Maple booster pumps new 550,000 - - 0 550,000
Internal additional Far West booster Pumps new 1,970,000 - - 0 1,970,000

External 1266 E
on Rock, from 47th S. to existing 12" (P4155) 
just north of 31st S. New P14033, P14041 16 12,874 110 1,420,000 625,000 2,045,000 - - 590,000 1,455,000

External 1268 E on Rock, from 47th S. to 55th S. New P14031 12 5,289 80 420,000 185,000 605,000 - - 240,000 365,000
External 1270 E on Webb, from 47th S. to MacArthur New P14034 20 5,281 130 690,000 304,000 994,000 - - 240,000 754,000
External 1272 E on Webb, from 47th S. to 55th S. New P14032 16 5,296 110 580,000 255,000 835,000 - - 240,000 595,000
External 1274 E on Greenwich, from MacArthur to 55th S. New P14035, P14027 12 10,634 80 850,000 374,000 1,224,000 - - 490,000 734,000
External 1276 E on 47th S., from Rock to Greenwich New P14029, P14030 16 10,530 110 1,160,000 510,000 1,670,000 - - 480,000 1,190,000
External 1278 E on 55th S., from Rock to Greenwich New P14025, P14026 12 10,580 80 850,000 374,000 1,224,000 - - 490,000 734,000

2005 CIP 051206 4 5/12/2006



Table VI-1

Water Master Plan
Capital Improvement Program

Wichita, Kansas

Year / 
Location5 CIP No. (W-)

Pressure 
Zone Title Type1 Pipe No.

Pipe 
Diameter 

(inch)
Length 

(LF)
Unit 
Cost Base Cost Specials

Cost of 
Specials

Contingency 
& Other 
Costs4

Opinion of 
Probable Cost CIP Year

Adjusted CIP 
Opinion of 

Probable Cost2
Developer 
Portion3 City Portion

External 1280 E on 143rd E., from 29th N. to 21st N. New P13817 12 5,076 80 410,000 180,000 590,000 - - 230,000 360,000
External 1282 E on 159th E., from 29th N. to 21st N. New P13818 12 5,234 80 420,000 185,000 605,000 - - 240,000 365,000
External 1284 E on 29th N., from 143rd E. to 159th E. New P13819 12 5,235 80 420,000 185,000 605,000 - - 240,000 365,000
External 1286 H on Central, just east of Hess BPS New 337 16 629 110 70,000 31,000 101,000 - - 30,000 71,000

External 1288 H
on MacArthur, from Meridian to existing 12" 
(P1561, P4224) west of Seneca New P13904, 13940 12 2,779 80 220,000 97,000 317,000 - - 130,000 187,000

External 1290 H
on 55th S., from Seneca to existing 12" 
(P460) east of Meridian New P13905 12 1,992 80 160,000 70,000 230,000 - - 90,000 140,000

External 1292 H on MacArthur, from West to Meridian New P13903 12 5,326 80 430,000 189,000 619,000 - - 240,000 379,000

External 1294 H
on 47st. S., from West to existing 12" (P463) 
west of Meridian New P13902 12 630 80 50,000 22,000 72,000 - - 30,000 42,000

External 1296 H on Ridge just south of 31st S. New P13898 12 1,925 80 150,000 66,000 216,000 - - 90,000 126,000

External 1298 H
on Hillside, from 21st N. to existing 48" 
(P1094) north of 13th N. New P13846 16 4,300 110 470,000 207,000 677,000 - - 200,000 477,000

External 1300 H on Ridge, from 55th S. to 47th S. New P14009 12 5,415 80 430,000 189,000 619,000 - - 250,000 369,000
External 1302 H on Hoover, from 55th S. to 47th S. New P14011 16 5,269 110 580,000 255,000 835,000 - - 240,000 595,000
External 1304 H on West, from 55th S. to 47th S. New P14013 12 5,265 80 420,000 185,000 605,000 - - 240,000 365,000
External 1306 H on Hillside, from 55th S. to 63rd S. New P14017 12 4,498 80 360,000 158,000 518,000 - - 210,000 308,000

External 1308 H
on 55th, from Hillside to existing 36" (P3822) 
west of Oliver New P14018 12 2,591 80 210,000 92,000 302,000 - - 120,000 182,000

External 1310 H
on 55th, from Oliver to existing 36" (P3822) 
west of Hillside New P14019 16 1,459 110 160,000 70,000 230,000 - - 70,000 160,000

External 1312 H on Oliver, from 47th S. to 55th S. New P14020 12 4,951 80 400,000 176,000 576,000 - - 230,000 346,000
External 1314 H on Woodlawn, from 47th S. to 55th S. New P14022 12 5,248 80 420,000 185,000 605,000 - - 240,000 365,000
External 1316 H on 55th S., from Oliver to Woodlawn New P14021 12 5,183 80 410,000 180,000 590,000 - - 240,000 350,000
External 1318 H on 47th S., from Oliver to Woodlawn New P14023 16 6,043 110 660,000 290,000 950,000 - - 280,000 670,000
External 1320 NE on Greenwich, from 21st N. to 13th N. New P13836 20 5,255 130 680,000 299,000 979,000 - - 240,000 739,000
External 1322 NE on 159th E., from 37th N. to 53rd N. New P14056, P14062 12 10,595 80 850,000 374,000 1,224,000 - - 490,000 734,000
External 1324 NE on 45th N., from 143rd E. to 159th E. New P14058 16 5,215 110 570,000 251,000 821,000 - - 240,000 581,000
External 1326 NE on143rd E., from 45th N. to 53rd N. New P14068 12 5,314 80 430,000 189,000 619,000 - - 240,000 379,000
External 1328 NE on 127th E,  from 45th N. to 53rd N. New P14067 12 5,248 80 420,000 185,000 605,000 - - 240,000 365,000
External 1330 NE on Greenwich,  from 45th N. to 53rd N. New P14066 16 5,288 110 580,000 255,000 835,000 - - 240,000 595,000
External 1332 NE on Webb, from 53rd N. to 61st N. New P14070 12 5,090 80 410,000 180,000 590,000 - - 230,000 360,000
External 1334 NE on Rock, from 53rd N. to 61st N. New P14072 12 5,201 80 420,000 185,000 605,000 - - 240,000 365,000
External 1336 NE on 61st N., from Rock to Webb New P14071 12 5,280 80 420,000 185,000 605,000 - - 240,000 365,000

External 1338 NE on 53rd N., from Webb to 159th E. New
P14069, P14065, 
P14064, P14063 12 21,500 80 1,720,000 757,000 2,477,000 - - 990,000 1,487,000

External 1340 W on 31st S., from Maize to Tyler New P13895 12 5,271 80 420,000 185,000 605,000 - - 240,000 365,000
External 1342 W on 29th N., from Hoover to West New P13950 12 5,313 80 430,000 189,000 619,000 - - 240,000 379,000
External 1344 W on 37th N., from Hoover to West New P13952 12 5,319 80 430,000 189,000 619,000 - - 240,000 379,000
External 1346 W on Hoover, from 29th N. to 37th N. New P13853 16 5,314 110 580,000 255,000 835,000 - - 240,000 595,000
External 1348 W on West, from 29th N. to 37th N. New P13951 12 5,346 80 430,000 189,000 619,000 - - 250,000 369,000
External 1350 W on Hoover, from 45th N. to 53rd N. New P13949 12 5,280 80 420,000 185,000 605,000 - - 240,000 365,000
External 1352 W on 45th N., from Tyler to Ridge New P13944 12 5,193 80 420,000 185,000 605,000 - - 240,000 365,000
External 1354 W on Tyler, from 45 N. to 37th N. New P13943 12 5,327 80 430,000 189,000 619,000 - - 250,000 369,000
External 1356 W on 119th W., from 37th N. to 45th N. New P13953 16 5,154 110 570,000 251,000 821,000 - - 240,000 581,000
External 1358 W on 53rd N., from 151st W. to 135th W. New P13970 12 5,251 80 420,000 185,000 605,000 - - 240,000 365,000
External 1360 W on 135th W., from 45th N. to 53rd N. New P13971 16 5,300 110 580,000 255,000 835,000 - - 240,000 595,000
External 1362 W on 135th W., from 37th N. to 45th N. New P13955 24 5,195 160 830,000 365,000 1,195,000 - - 240,000 955,000
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External 1364 W on 151st W., from 45th N. to 53rd N. New P13969 12 5,266 80 420,000 185,000 605,000 - - 240,000 365,000
External 1366 W on 151st W. from 45th N. to 29th N. New P13967, P13976 16 10,450 110 1,150,000 506,000 1,656,000 - - 480,000 1,176,000

External 1368 W on 45th N., from 119th W. to 183rd W. New
P13954, P13961, 
P13962, P13960 12 21,039 80 1,680,000 739,000 2,419,000 - - 970,000 1,449,000

External 1370 W on 37th N., from 135th W. to 183rd W. New
P13965, P13966, 

P13964 16 15,819 110 1,740,000 766,000 2,506,000 - - 730,000 1,776,000
External 1372 W on 29th N., from 151st W. to 183rd W. New P13975, P13973 16 10,530 110 1,160,000 510,000 1,670,000 - - 480,000 1,190,000
External 1374 W on 21st N., from 151st W. to 183rd W. New P13982, P13981 20 10,559 130 1,370,000 603,000 1,973,000 - - 490,000 1,483,000
External 1376 W on 13th N., from 151st W. to 183rd W. New P13991, P13990 12 10,477 80 840,000 370,000 1,210,000 - - 480,000 730,000
External 1378 W on Central, from 151st W. to 183rd W. New P13987, P13986 16 10,493 110 1,150,000 506,000 1,656,000 - - 480,000 1,176,000

External 1380 W
on Maple, from 167th W. to existing 16" (55) 
east of 151st W. New P13993 16 1,621 110 180,000 79,000 259,000 - - 70,000 189,000

External 1382 W on Kellogg, from 167th W. to 151st W. New P13884 16 5,214 110 570,000 251,000 821,000 - - 240,000 581,000

External 1384 W on 167th W., from 45th N. to Kellogg New

P13994, P13992, 
P13988, P13989, 
P13979, P13974, 

P13968 16 36,628 110 4,030,000 1,773,000 5,803,000 - - 1,680,000 4,123,000

External 1386 W on 183rd W., from 45th N. to Central New

P13985, P13984, 
P13978, P13972, 

P13958 12 26,078 80 2,090,000 920,000 3,010,000 - - 1,200,000 1,810,000
External 1388 W on 135th W., from 31st S. to MacArthur New P13999 16 5,314 110 580,000 255,000 835,000 - - 240,000 595,000
External 1390 W on MacArthur, from 135th W. to 119th W. New P14000 12 5,280 80 420,000 185,000 605,000 - - 240,000 365,000

External 1392 W on 55th S., from Ridge to Meridian New
P14010, P14012, 

P14014 12 15,929 80 1,270,000 559,000 1,829,000 - - 730,000 1,099,000

Internal Subtotal 0 0 3,890,000 0 3,890,000
External Subtotal 43,930,000 19,328,000 63,258,000 21,450,000 41,808,000
2025 Subtotal 43,930,000 $19,328,000 $67,148,000 $21,450,000 $45,698,000

Total $145,250,000 $63,325,000 $233,915,000 $186,754,000 $43,400,000 $204,942,000

1.  Type refers to Replacement/Parallel water main or New area water main.
2.  CIP adjusted at an inflation rate of 4 percent per year.
3.  Contractor cost is based on an 8-inch equivalent costs of $46/LF in year 2005.
4.  Contingencies and other costs were included for all BPSs.
5.  Internal refers to improvements to the existing service area and external refers to future service area.
6.  Year 2025 improvements are not inflated.
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 VI-5 

Since there are a number of major projects required between years 2005 and 2010, 

additional hydraulic analysis of years 2006, 2007, 2008, and 2009 is recommended to 

optimize the CIP.  Furthermore, due to financial considerations and status, the City can 

elect to push up or delay proposed improvements, both internal and external, as is 

appropriate.  The CIP contained in this Master Plan is a summation of the total 

improvements required by 2025 to meet projected demands.  The CIP Year is the best 

estimate on the time frame in which they should be completed. 
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Appendix A 
 

Update to Comprehensive Plan 
 
 
 
 
 
 
 
 
 
 
 
 
 













 
 
 
 
 
 
 
 
 
 
 
 

Appendix B 
 

Water Use/Demand Data 























































































































 
 
 
 
 
 
 
 
 
 
 
 

Appendix C 
 

Pumps 











































 
 
 
 
 
 
 
 
 
 
 
 

Appendix D 
 

Field Test Data 
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