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INFRASTRUCTURE MASTER PLAN AND
IMPACT FEE DETERMINATION 2007-2017
CITY OF TOMBALL

1.0 PLAN OBJECTIVES

The objectives of the 2007-2017 City of Tomball Infrastructure Master Plan and Impact
Fee Determination are to estimate the growth within the City Limits and within the City’s
Extraterritorial Jurisdiction (ETJ) from 2007 to 2017 and at Ultimate Buildout, to
determine the infrastructure needs to accommodate that growth, and to estimate the cost
and impact fees related to those infrastructure improvements.

The City has used Infrastructure Master Plans for some time as a tool to guide the growth
and sequencing of its water, wastewater, drainage, parks and roadway infrastructure
systems. Previous Master Plans were published in 1969, 1982, 1986, 1996, 1999 and
2002.

Growth typically occurs both from a conversion of undeveloped properties to a developed
state and from redevelopment of an existing land use. Current land use and
redevelopment frends are important factors in the projected growth. The ETJ also plays a
significant factor in the projected growth because this is the area that may one day be
annexed into the City Limits and therefore may be eligible for City services. Thus this
study presents the projected development of the land within the City Limits and ETJ and
the corresponding demand on the infrastructure systems along with projected
improvements to meet those demands.
The steps used to develop this Master Plan are summarized below:

¢ Estimate the land use by category in 2007 within the City and ETJ

o Estimate the 2007 population within the City and ETJ

e Estimate the future in land use within the City and ETJ during the study period

e Estimate the future population and service needs as a result of those land use
changes

e Determine the Infrastructure improvements needed as a result of those changes
e [stimate the cost of the those Improvements

e Determine the Impact Fees related to those costs



2.0 LAND USE PROJECTIONS

Currently the City of Tomball comprises approximately 7,429 acres {11.6 square miles).
Another 5,905 acres are contained within the City’s Extraterritorial Jurisdiction which
extends beyond the City limits and contains property that may one day be annexed into
the City, as shown in Exhibit 2-1. The total area within the City and ETJ is 13,334 acres
(20.8 square miles).

The land uses within the City limits and the ETJ are monitored by the City Planning and
Public Works staff. City staff uses a Geographic Information System {GIS) to record and
update changes to its land use base mapping system. The current GIS files delineate the
City into five sub-areas and further identify each specific property into one of a multiple
of land use categories. For the purposes of this study, some of the land use categories
were combined as shown in Table 2-1, page 3. For the Exhibits, land use categories were
aggregated into the following six categories:

single-family
multi-family
commercial/retail/office
industrial

public

drainage

The land uses within the City, the ETJ and within the five sub-areas are shown in
Exhibits 2-2 thru 2-6. City staff has provided information on new and potential projects
that are likely to be developed within the 2007-2017 timeframe. Those properties are
shown as “Future” land uses in the Exhibits.

The area of each 2007 land use category within the City limits and ETJ is additionally
summarized in Table 2-2, pages 4 and 5; Table 2-3, pages 6 and 7 summarizes the 2017
land uses; and Table 2-4, page 8 summarizes the land uses at Ultimate Buildout.



Table 241

Land Use Categories

The City of Tomball Land Use
Categories

~ are shown in the Land Use
Exhibits as

-and are listed in the Land Use Tables
as

Single Family Single Family Single Family, Average or Large Lots
Single Attached Single Family Single Family, Average Lots
Two Family Single Family Single Family, Average Lots
Multi-Family Multi-Family Multi-Family & Mobile Home

Commercial / Retail / Office

Commercial / Retail / Office

Commercial / Retail / Office

Industrial

Industrial

Industrial

Institutional In Multi-Family, Commercial & |Institutional (Group Quarters - Nursing
Public Homes, Assisted Living Homes)

Institutional Public Schools / Hospital

Parks / Open Space Public Parks / Open Space / Utilities

Utilities Public Parks / Open Space [/ Utilities

Drainage Drainage Drainage (HCFCD Right-of-Ways)
Vacant Land (Developable Land,
Undevelopable Land, Flood Zones,

Vacant Street ROW)




Table 2-2
[.and Use, 2007
Sub Area| Sub Area| Sub Area|Sub Area| Sub Area| Total
Within the City Limits 1 2 3 4 5 Area
{Acres) | (Acres) | (Acres) | (Acres) | (Acres) | (Acres)
Single Family, Average Lots 149 166 113 184 122 734 (2)
Single Family, Large Lots 334 273 95 121 0 823 {1)
Multi-Family & Mohile Home 42 9 0 39 Q a0 (2)
Commercial / Retail / Office 107 74 56 204 162 6803 {2)
Industrial 11 7 21 34 2 145 {2)
Institutiona! (Group Quarters - Nursing
Homes, Assisted Living Homes) 5 9 0 24 0 38 {5)
Institutional (Schools / Hospital / Churches) 414 80 20 177 4 765 (2)
Parks / Open Space / Utilities 52 48 54 30 0 182 (2)
Drainage (HCFCD Right-of-Ways) 34 47 2 37 0 120 {2)
Vacant Land {Developable Land.
Undevelopable Land, Flood Zones, Street
ROW) 718 1,078 673 290 472 3,929 {4)
Total City 1,866 1,787 1,174 1,840 762 7,429 {2)
Sub Area; Sub Area| Sub Area| Sub Area| Sub Area| Total
Within the ETJ 1 2 3 4 5 Area
{Acres) | (Acres) | (Acres) ; (Acres) | (Acres) | (Acres)
Single Family, Average Lots 0 16 239 0 45 300 (1)
Single Family, Large Lots 55 235 27 22 712 1,051 (1)
Multi-Family & Mobile Home 0 0 0 0 0 0 (2)
Commercial / Retait / Office 0 50 0 1 184 235 (2)
Industrial 0 27 12 0 0 39 (2)
Institutional {Group Quarters - Nursing
Homes, Assisted Living Homes) 0 0 0 0 0 0 {5)
Institutional (Schools / Hospital) 0 0 0 0 0 0 (2)
Parks / Open Space / Utilities 8 0 7 0 5 20 (2)
Drainage (HCFCD Right-of-Ways) 0 0 0 78 19 97 (2)
Vacant Land {Developable Land,
Undevelopable Land, Flood Zones, Street
rROWY) 866 1,362 377 359 1,199 4,163 {4)
Total ETJ 929 1,690 662 460 2,164 5,905 (2)
(1) The total area of single family large lot subdivisions has not increased since the 2002 Masterplan.
The total area of all single family lots within the City Limiis as shown in the GIS files is 1,583 acres.
{(2) From City of Tomball 2007 GiS shape files
{3) From City of Tomball 2002 Masterplan
{4} Balance of total
{5} Assumed




Table 2-2

Land Use, 2007

Sub Area|Sub Area| Sub Area| Sub Area|Sub Area| Total

Within Combined City and ETJ 1 2 3 4 5 Area
(Acres) | (Acres) | (Acres) | (Acres) | (Acres) | (Acres)

Single Family, Average Lots 148 182 352 184 167 1,034
Single Family, Large Lots 369 508 122 143 712 1,874
Multi-Family & Mobite Home 42 9 0 38 0 90
Commercial / Retail / Office 107 124 56 205 346 838
Industrial 11 34 103 34 2 184
Institutional (Group Quarters - Nursing
Homes, Assisted Living Homes) 5 9 0 24 0 38
Institutional (Schools / Hospital / Churches) 414 80 a0 177 4 765
Parks / Open Space / Utilities 60 46 61 30 5 202
Drainage (HCFCD Right-of-Ways) 34 47 2 115 19 217
Vacant Land {Developable Land,
Undevelopable Land, Flood Zones, Street
ROW) 1,584 | 2438 1,050 1,349 1,671 8.002
Total City and ETJ 2,795 3,477 1,836 2,300 2,926 13,334




Table 2-3
Projected Land Use, 2017
Sub Area|Sub Area| Sub Area| Sub Area| Sub Area| Total
Within the City Limits 1 2 3 4 5 Area
{Acres) | (Acres) | {Acres) | (Acres) | (Acres) | {Acres)
Single Family, Average Lots 400 858 223 355 192 2,028
Single Family, Large Lots 334 273 95 121 0 823 (1)
Multi-Family & Mobile Home 42 23 0 39 0 104 [{2)
Commercial / Retail / Office 152 82 83 397 411 1,125 |{2)
Industrial 11 11 363 58 445 |(2)
Institutional (Group Quarters - Nursing
Homes, Assisted Living Homes) 5 9 a 38 0 52 {5)
Institutional (Schools f Hospital f Churches) 450 80 20 218 4 842  |{2)
Parks { Open Space / Utilities 52 46 54 30 0 182 |{2)
Drainage (HCFCD Right-of-Ways) 34 A7 2 37 14 134 |(2)
Vacant 1 and (Developable t and
Undevelopable Land, Flood Zones, Street
ROW) 386 358 264 547 139 1,694 |{4)
Total City 1,866 1,787 1,174 1,840 762 7,429 [(2)
Sub Area| Sub Area| Sub Area| Sub Area| Sub Area| Total
Within the ETJ 1 2 3 4 5 Area
Land Use (Acres) | (Acres) | (Acres) | {Acres) | (Acres) | (Acres)
Single Family, Average Lots 0 132 271 0 89 492
Single Family, Large Lots 55 217 27 22 712 1,033 |(1)
Multi-Family & Mobile Home 0 0 0 0 0 0 (2)
Commercial / Retail / Office 0 245 21 1 385 652  |(2)
Industrial 0 27 12 0 0 39 [(2)
Institutional {Group Quarters - Nursing
Homes, Assisted Living Homes) 0 0 0 0 0 0 {5)
Institutional (Schools / Hospital) 0 0 90 0 0 20 (2)
Parks / Open Space / Utilities 8 0 7 0 5 20 {2)
Drainage (HCFCD Right-of-Ways) 0 0 0 78 53 131 (2)
Vacant Land {Develcpable Land,
Undevelopable Land, Flood Zones, Street
ROW) 866 1,069 234 359 920 3,448 |(4)
Total ETJ 929 1,690 662 460 2,164 5905 |(2)
(1) The total area of single family large lot subdivisions has not increased since the 2002 Masterplan.
(2) From City of Tomball 2007 GIS shape files
(3) From City of Tomball 2002 Masterplan
(4) Balance of total }
(5) Assumed




Table 2-3

Projected L.and Use, 2017

Sub Area| Sub Area|Sub Area Sub Area| Sub Area| Total

City Limits & ETJ Combined 1 2 3 4 5 Area
(Acres) | (Acres) | (Acres) | {Acres) | (Acres) @ (Acres)

Single Family, Average Lots 400 990 494 355 281 2,520
Single Family, Large Lots 389 490 122 143 712 1.856
Single Family Total 789 1,480 616 498 993 4,376
Multi-Family & Mobile Home 42 23 o 30 0 104
Commercial / Retail / Office 152 327 104 398 796 1,777
Industrial 11 38 375 58 2 484
Institutional (Group Quarters - Nursing
Homes, Assisted Living Homes) 5 g 0 38 0 52
Institutional (Schools / Hospital / Churches) 450 80 180 218 4 0932
Parks / Open Space / Utilities 60 46 61 30 5 202
Drainage (HCFCD Right-of-Ways) 34 47 2 115 67 265
Vacant Land (Developable Land,
Undevelopable Land. Fiood Zones, Street
ROW) 1.252 1.427 408 906 1,059 5142
Total City & ETJ 2,795 3,477 1,836 2,300 2,926 13,334




Table 2-4

Projected Land Use, City and

ETJ Ultimate Buildout Conditions

Sub Area | Sub Area | Sub Area | Sub Area | Sub Area | Total % of

From the 2002 Masterplan 1 2 3 4 5 Area Total
(Acres) (Acres) (Acres) {Acres) {Acres) {Acres)
Single Family 1,285 1,275 300 441 335.0 3,646 29.1%
Multi Family 70 65 30 125 35.0 325 2.6%
Commercial 575 481 365 452 548.0 2,421 19.4%
Industrial 125 580 849 515 780.0 2,849 22.8%
Institutional 300 50 115 185 35.0 685 5.5%
Parks/Open Space 64 275 100 212 100.0 751 6.0%
Public Utility 5 65 7 35 250 137 1.1%
Floodplain 443 501 86 374 290.0 1,694 13.5%
Total 2,877 3,292 1,852 2,338 2,148.0 12,508 | 100.0%
Proj Land
Use
Change as| Land Use

Projected | Projected | Projected % of Change,

Land Use | Land Use | Land Use| Vacant 2017- Ultimate
2002 Masterplan Figures adjusted |City & ETJ| City & ETJ| Change |Land Area| Ultimate Land % of
for new areas and growth patterns 2007 2017 2007-2017| Change {1) Use Total

{Acres) {Acres) {Acres) (Acres) | (Acres)

Single Family Total 2,908 4,376 1,468 50.6% 1,878.4 6,254 46.9%
Multi-Family & Mobile Home | 90 104 14 0.5% 17.9 122 0.9%
Commercial / Retail / Office 838 1,777 939 | 32.4% 1,201.4 2978 | 22.3%
Industrial 184 484 300 10.3% 383.8 868 6.5%
Institutional (Group Quarters -
Nursing Homes, Assisted Living
Homes) 38 52 14 0.5% 17.9 70 0.5%
Institutional {Schooels / Hospital) 765 932 167 5.8% 213.7 1,146 8.6%
Parks / Open Space / Public Utllity | 202 | 202 0 0.0% 0.0 202 1.5%
Undev. Vacant Land & Floodplain 8.309 5,407 -2,902 100.0% -3,713.0 1,694 12.7%
Total City & ETJ, 2017 13,334 13,334 0 0.1 13,334 | 100.0%

(1) Assuming the same % Distribution of Change for "2017 - Ultimate" as projected for "2007 - 2017"




3.0 POPULATION PROJECTIONS

The last official population census of the City was conducted by the U. S. Census Bureau
in conjunction with the 2000 Census. The population within the city boundaries in the
year 2000 was estimated at 9,089,

The Houston-Galveston Area Council (HGAC) and the Texas Water Development Board
(TWDB) routinely prepare population projections for many communities within Texas.
HGAC has prepared population projections for Census Tract 5554 (Tomball) for each
year from 2007 to 2035. Additionally, the TWDB prepared a Regional Water Plan in
2006 which included population projections for the City of Tomball for each decade from
2010 thru 2060.

The population projections from these studies are graphed on Exhibit 3-1. The
population for the years 2000, 2010, 2020 and 2030 with linear interpolations for years
2007 and 2017 are shown in Table 3-1, page 10. The 2007 population range is 11,168 to
11,765 and the 2017 population range is 13,783 to 14,418.

Independent population projections for the 2007 population within the City limits and the
ET]J have been made using the area of each category of Land Use in 2007 as previously
determined in Table 2-1, with the Land Use Densities assumptions from the 2002-2012
City of Tomball Masterplan and the Population Densities from the 2000 U.S. Census
Bureau for Tomball shown in Table 3-2, page 11.

Table 3-3, page 12, shows the 2007 projection for the City population as 10,753, the ETJ
as 3,633 and the combined total as 14,386.

As shown in Table 3-4, page 13, the projected population for the City in 2017 is 21,285,
for the ETJ is 5,040 and for the combined total is 26,325.



0902

080¢

SN
0¥0c 0e0e 0c0c OlL0g 0002

066!l 0861l
_ 0

005'2

p
- 000'G

005°Z2

000‘0L

[a1eWNST UBl] 1BISEN —H—

1 005‘21

e 000'S1

DaSL—x—
paisnipy OyoOH

00§°24

900 9aM L —=—
SNSUBY) "S'( —e—

00002

00522

000'G2

006'.2

000°0€

005'¢e

suonosiold uonendod jjequioy o Ao
L-€ Hqiyx3y

uonendoy



g\"_“";Tab!e 3-1

Population Projection Comparisons, 2000-2030

Within the Tomball City Limits

Study / Year 2000 2007 2010 2012 2017 2020 2030
HGAC Projections for Tract 5554 (1) 9,089 | 11,765 12,2566 | 12,819 13,783 14,690 | 18,563
TWDB 2006 Regional Water Plan
Population Projections for the City of
Tomball 9,089 | 11,168 |(2)| 12,069 | 12,733 |(2)] 14,418 | (2); 15,429 | 18,150

(1) The boundary of Census Tract 5554 is slightly different than the City of Tomball boundary. An adjustment was

made to the population in year 2000 to match the City Census population and the adjustment was carried forward

(2) Linear interpolation

10




77 Table 3-2
" Census Data, 2000

2000 Census Data

Owner occupied housing units 1631

Renter occupied housing units 2029
Vacant housing units 449 % Vacancy of Total Housing Units = 11.2%
Total housing units 4009 % of Total Housing Units Occupied = 88.8%

Average Household Size 2.43

Ave Household size Owner Occupied Unit 2.66
Ave Household size Renter Occupied Unit 2.26
Population 9089

Tomball Master Plan, 2002
Land Use Density

Single Family, Average Lots 2.8
Single Family, Large Lots 0.5
MultiFamily & Mobile Home 15

11



Table 3-3
Population Projections, 2007 _
Total Land Use Population
“ |Within the City Limits Area Density Density
{Acres) {Units/ac) Units | (People/Unit) Population
Single Family, Average Lots 734 (1) 2.8 (3)| 2055 2.66 (3) 5,466
Single Family, Large Lots 823 (1) 0.5 (3)| 412 2.66 (3) 1,096
Multi-Family & Mobile Home a0 i(2) 15 (3)] 1350 2.26 (3) 3,051
Commercial / Retail / Office 603 |(2)
Industrial 145 {(2)
Institutional (Group Quarters - Nursing
Homes, Assisted Living Homes) 38 (9 200 (6)! 780 1.5 (3) 1,140
Schools / Hospital 765 {{(2)
Public Parks / Open Space / Utilities 182 {2)
Drainage (HCFCD Right-of-Ways) 120 {(2)
Vacant Land (Developable Land,
Undevelopable Land, Flood Zones, Strect
ROW) 3.929 |(4) N
Total City 7,429 {2) 4577 10,753
Total Land Use Population
Within the ETJ Area Density Density
(Acres) {Units/ac) Units | {PeoplefUnit) Population

¢y [Single Family, Average Lots 300 (1) 2.8 (3); 840 2.66 {3) 2,234

“../ |Single Family, Large Lots 1,051 (1) 0.5 (3), 526 2.66 {3) 1,399
Multi-Family & Mobile Home 0 {2) 15 (3) 0 2.26 {3) 0
Commercial / Retail / Office 235 (2
Industrial 39 12
Institutional {Group Quarters - Nursing
Homes, Assisted Living Homes) 0 (8)) 200 (5) 0 15 {3) 0
Schools / Hospital 0 {2)
Public Parks / Open Space / Utilities 20 |{2)
Drainage (HCFCD Right-of-Ways) 97  |(2)
Vacant Land (Developable Land, ;
Undevelopable tand, Flood Zones, Street ;
ROW) N 4,163 |(4) . ‘
Total ETJ , 5,905 [(2) ] , 3,633
Total City and ETJ 13,334 14,386
{1) From the City of Tomball 2007 GIS shape files and assuming no increase in the large lot subdivision acreage
(2) From City of Tomball 2007 GIS shape files
(3) From City of Tomball 2002 Masterplan
{4) Balance of total
{5) Assumed
{6) From the 2000 Census Data for the City of Tomball
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Table 3-4
Population Projections, 2017
Total Land Use Population
Within the City Limits Area Density Density
Land Use Type (Acres) {Units/ac) Units | (People/Unit) Population
Single Family, Average Lots ‘ 2,028 2.8 (3)! 5678 2.66 6) 15,103
Single Family, Large Lots 823 (1) 0.5 (3) 412 2.66 (6) 1,096
Multi-Family & Mobile Home 104 |1 (2) 15 {3)] 1560 2.28 (6) 3,626
Commaercial / Retail / Office 1,125 [ (2)
Industrial 445 (2)
Institutional (Group Quarters - Nursing Homes,
Assisted Living Homes) 52 2 20.0 |(5); 1040 1.5 (3) 1,560
Schools / Hospital 842 (D)
Public Parks / Open Space / Utilities 182 [ (2)
Drainage (HCFCD Right-of-Ways) 134 {2)
Vacant Land {Developable Land
Undevelopable Land, Flood Zones, Street
ROW) 1,694 | (4) )
Total City 7,429 | (2) 21,285
Total Land Use Population
Within the ETJ Area Density Density
(Acres) {Units/ac) Units | (People/Unit) Population
Single Family, Average Lofs 492 2.8 (3)| 1378 2.66 (6) 3,665
Single Family, Large Lots 1,033 | (1) 0.5 (3) 517 2.66 (6) 1,375
Multi-Family & Mobile Home 0 (2) 15 (3)) 0 2.26 (6) 0
Commercial / Retail / Office 652 | (2)
Industrial 39 (2)
Institutional (Group Quarters - Nursing Homes,
Assisted Living Homes) 0 (5) 20.0 (5) 0 1.5 (3) 0
Schools / Hospital a0 {2)
Public Parks / Open Space / Utilities 20 (2)
Drainage (HCFCD Right-of-Ways} 131 (2)
Vacant Land (Developable Land,
Undevelopable Land. Flood Zones, Street
ROW) 3448 |{4) .
Total ETJ 5,905 | (2) 5,040
Total City and ETJ 13,334 26,325
(1) From the City of Tomball 2007 GIS shape files and assuming no increase in the large lot subdivision acreage
(2} From City of Tomball 2007 GIS shape files
{3) From City of Tomball 2002 Masterplan
(4) Balance of total
(5) Assumed
{6) From the 2000 Census Data for the City of Tomball

13



4.0 WATER SYSTEM
4.1 EXISTING WATER SYSTEM

The City Water System consists of two Water Supply, Storage and Pumping facilities
(Water Plants), two Elevated Storage Tanks and an extensive Water Distribution System.
The two Water Plants, one located on Pine Street and other on Baker Drive, the two
Elevated Storage Tanks and the network of Water Distribution lines are shown on
Exhibit 4-1.

4.1.1 Water Supply, Storage and Pumping Facility Details

The Pine Street Water Plant has two on-site water wells and an off-site water well.
Onsite Well #1 pumps from the Chicot Aquifer and currently has a capacity of 544
gallons per minute (gpm). Onsite Well #2, located a distance of approximately 200 feet
from Well #1, pumps from the Evangeline Aquifer and currently has a capacity of 1,689
gpm. Offsite Well #3, located on School Street, pumps from the Chicot Aquifer to the
Pine Street Water Plant directly and currently has a capacity of 559 gpm.

This water plant also has 400,000 gallons of ground storage, 750,000 gallons of elevated
storage, three booster pumps rated at 1662 gpm, 1586 gpm and 1067 gpm and related
disinfection and metering equipment.

The Baker Street Water Plant has an on-site well that pumps from the Evangeline
Agquifer and currently has a capacity of 889 gpm. This well originally had a capacity of
1,200 gpm but has been operated at a reduced rate in order to minimize the withdrawal of
gas with the groundwater.

This facility also has 200,000 gallons of elevated storage, but because the tank bowl is
below the operating pressure plane it essentially operates as a ground storage tank. This
facility also has three booster pumps rated at 600 gpm, 500 gpm and 500 gpm and related
disinfection and metering equipment.

The Ulrich Road Elevated Storage Tank is a 500,000 gallon storage facility is the
primary “control” tower for the pressure pumping operations for both Water Plants. The
existing capacities of the Water Plants are shown in Table 4-1, page 18.

4.1.2 Water Distribution System Details
The City’s water distribution system consists of approximately 86 miles of 1.5 inch to 12-
inch diameter water lines. Existing water line pipe materials consist of iron, steel and

polyvinylchloride. The systems oldest lines were initially constructed in the late 1950’s.
The water distribution system is shown on Exhibit 4-1.

14
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4.2 HISTORICAL WATER USE

The City has been tracking water usage each month by land use category - residential,
commercial, public municipal and flushed/emergency. Beginning in 2002, the City
separated the residential water use category into single family and multi family water
usage.

The City also been tracking the number of meters by land use category i.e. residential
(single family and multi family combined), commercial and public. The number of multi
family master meters was known to be 95 in 2002 and is known today to be 96. By
separating the meter counts into single family and multi family, an average water usage
by meter {or gpd per unit) for single family and multi family can be calculated.
Additionally, using the 2000 Census Data for Percent Occupancy and the Population per
Housing Unit from Table 3-2, an estimation of the population can be made for each year.

The actual water use for the City of Tomball for years 2002 thru 2006 is shown in Table
4-2, page 19 along with the actual single family and multi family meter count (unit count)
and the estimated population.

As shown in the table, the Average Daily Water Demand per Meter (or Unit) for single
family usage ranges from 313-365 gpd. Thus the estimated average usage of 340 gpd
increased by 10% to 374 gpd per single family meter (living unit equivalent), as
developed in the 2002 Master Plan, appears to be very representative and will be used
throughout this report.

4.3 STATE DESIGN CRITERIA

The Texas Commission on Environmental Quality (TCEQ) criteria, which is specified in
TAC, Title 30, Part I, Chapter 290, Subchapter D, Rules and Regulations for Public
Water System, 9/13/00, provides minimum acceptable design and construction practices
to ensure that facilities are properly sized to produce and distribute a safe potable water.
The following criteria are used in this report:

Connection - A single residential unit or each commercial or industrial establishment to
which drinking water is supplied from the system (§290.38).

Maximum Daily Demand - 2.4 times average daily demand (§290.38).

Peak Hourly Demand - 1.25 times maximum daily demand (prorated to an hourly rate)
(§290.38).

Minimum Water System Capacity Requirements (§290.45)

Wells
2 or more - total capacity of 0.6 gallons per minute (gpm) per connection.
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Storage

Total capacity of 200 gallons per connection, including elevated storage of
100 gallons per connection

Booster Pumps, the lesser of

Two or more pumps with total capacity of 2 gpm per connection, or
Minimum of 1,000 gpm with capacity to meet peak hourly demands with the
largest pump out of service

Nominal Operating Pressure
35 psi throughout system
20 psi mininrum during firefighting

4.4 ADEQUACY OF EXISTING SYSTEM

The water supply, storage, and booster pumps are required to have minimum capacities
based on the number of connections served and the delivery of water at minimum
pressures. The existing water system capacities, shown on Table 4-1, page 18, were
compared with minimum TCEQ criteria and the results are presented below:

Existing Required

Capacity Capacity Adequacy
Wells 3,681 gpm 3,582 gpm OK
Firm Booster Pump Capacity 4,253 gpm 4,651 gpm -511 gpm
Total Storage 1,850,000 gal 1,193,859 gal OK
Elevated Storage 1,250,000 gal 596,929 gal OK

All system elements, except booster pump capacity, currently meet the minimmum TCEQ
criteria.

4.5 PROPOSED IMPROVEMENTS

In order to determine the minimum TCEQ requirements thru 2017 and at Ultimate
Buildout, a projection of the water demand must be made. Table 4-3, page 20, shows the
Water Demand Factors on a Per Acre Basis from the 2002 Tomball Master Plan. Table
4-4, page 21, shows the Water Demand Factors per Land Use Type also from the 2002
Master Plan. These water demand factors will be used throughout this report.

The Land Use areas in 2007 from Table 2-2 were combined with the Water Demand
Factors on a Per Acre Basis from Table 4-3 to produce an estimated Water Demand
within the City Limits in 2007 of 815 million gallons (MG), as shown in Table 4-5, page
22.
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Likewise, the projected Land Use areas in 2017 from Table 2-3 were combined with the
Water Demand Factors from Table 4-3 to estimate the Water Demand for 2017 which
resulted in a demand of 1,509 MG within the City and 1,905 MG within the City and ETJ
combined, as shown in Table 4-6, page 23. Table 4-7, page 24, shows the projected
Water Demand at Ultimate Buildout.

Table 4-8, pages 25 and 26, shows the projected Water Demand from 2007 to 2017
within the City Limits only, the Water System Capacities and the Improvements needed
to meet that demand.

Table 4-9, pages 27 and 28, shows the projected Water Demand from 2007 to 2017
within the City Limits and ETJ combined, the Water System Capacities and the
Improvements needed to meet that demand.

Below is a summary of TCEQ required capacities to serve the City and ETJ in 2017, the
existing capacities in 2007 and the minimum additional capacity needed:

Min. Cap. Required Capacity Min. Additional

Component Per TCEQ in 2017 in 2007 Capacity Needed
Wells (gpm) 8,374 3,681 4,693

Firm Booster Capacity (gpm) 10,874 4,253 6,621

Total Storage (gallons) 2,791,200 1,850,000 941,200

Elevated Storage (gallons) 1,750,000 1,250,000 500,000

The additional capacities have been rounded to the next nominal capacity level and are
listed below:

Additional Capacity
Component Proposed
Wells (gpm) 5,000
Firm Booster Capacity (gpm) 7,000
Total Storage (gallons) 1,300,000
Elevated Storage (gallons) 500,000
Ground Storage (gailons) 800,000

In addition to the water supply improvements, additional water mains will be needed to
provide service in the future. Table 4-10, page 29 shows Unit Cost Data in 2007 Dollars,
used to estimate the construction cost of the future Water Line projects. Table 4-11,
pages 30 and 31, lists the Water Line Projects needed from 2007 to 2017 and using the
Unit Cost Data from Table 4-10 shows the estimated project costs.

Table 4-12, pages 32 through 37, lists the combined Water Supply System and Water

Line Projects needed from 2007 to 2017 and the estimated construction costs in 2007
dollars.
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Table 4-1

Water Supply System Capacities, 2007
Ground | Elevated Booster Pumps

Water Storage Storage Total Booster | w/largest pump
Component Wells Tanks Tanks Storage : Pumps | out of service

(gpm) | (gallons} | (galions) | (gallons) | (gpm) (gpm)
Pine Street Water Plant
Water Well #1 - Onsite 544
Water Well #2 - Onsite 1,689
Water Well #3 - Offsite 559
Storage Tanks 400,000 750,000
Booster Pump #1 1,662
Booster Pump #2 1,586 1586
Booster Pump #3 1,087 1067
Pine Street Water Plant Totals 2,792 400,000 750,000 |1,150,000| 4,315 2,653
Baker Drive Water Plant
Water Well #1 - Onsite 889
Storage Tanks 200,000
Booster Pump #1 600 600
Booster Pump #2 500 500
Booster Pump #3 500 500
Baker Drive Water Plant Totals 889 200,000 0 200,000 1,600 1,600
| Ulrich Road Facility 500,000 | 500,000
Total Capacities 3,681 600,000 1,250,000 | 1,850,000 5,915 4,253
Total Capacities in LUE 6,135 12,500 9,250 5,458
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~Table 4-3

“IWater Demand Factors, Per Acre Basis

Average Daily Max. Daily : Peak Hourly
Demand Average Water Water
Water Factors Daily {Demand=2.4| Demand=
from 2002 Land Use Water X Average | 1.25 x Max.
Masterplan Density PDemand | Daily Water | Daily Water
Land Use Table 6-4 Table 3-3 per Unit Demand Demand
{gal/ac) (Unitsfac) {gpd) (gal/ac) {gal/ac)
Single Family, Average Lots 1045 28 374 2508 3135
Single Family, Large Lots 187 0.5 374 448.8 561
Multi-Family & Mobile Home 3960 15 264 9504 11880
Commercial / Retail / Office 440 1066 1320
industrial 660 1584 1980
Institutional (Group Quarters - Nursing
Homes, Assisted Living Homes) 715 20 36 1716 2145
Schools / Hospital 715 1716 2145
Public Parks / Open Space / Utilities 110 264 330

Drainage (HCFCD Righi-of-Ways)

Vacant Land (Developable Land,

Undevelopable Land, Flood Zones, Street

Row)

20




R

Table 4-4

Water Demand Factors per Land Use Type

Average Daily

Water Use
Factors from Average Daily | Living Unit
2002 Average | Water Use per | Equivalent
Masterplan | Units per | Unit of Land Use | (LUE) = 374
Land Use Table 6-4 Acre Type apd
(gal/ac) {units/ac)
Single Family, Average Lots 1045 2.8 374 1.0
Single Family, Large Lots 187 0.5 374 1.0
Multi-Family & Mobile Home 3960 15 264 0.7
Cormmercial / Retail / Office 440
Industrial 660
Institutional (Group Quarters - Nursing
Homes, Assisted Living Homes) 715 20 36 0.1
Schools / Hospital 715
Public Parks / Open Space / Utilities 110

Drainage (HCFCD Right-of-Ways)

Vacant Land {Developable Land
Undevelopable Land, Flood Zones, Street

ROW)
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Table 4-5

Water Demand, 2007

Average Daily
Water Use

Living Unit
Factors from 2002 Ave. Equivalent (LUE)
Total | Masterplan Table| Ave.Daily | Annual |Connections based
Within the City Limits Area 6-4 Demand | Demand | on 374 apdiconn
{Acres) (galfac) {gpd) (MG) {LUE)
Single Family, Average Lots 734 1045 767,030 279.97
Single Family, Large Lots 823 187 153,901 56.17
Single Family Total 1,557 336.14
Multi-Family & Meobile Home 90 3960 356,400 130.09
Commercial / Retail / Office 603 440 265,320 96.84
Industrial 145 660 95,700 34.93
Institutional (Group Quarters - Nursing
Homes, Assisted Living Homes) 38 715 27,170 9.92
Schools / Hospital 765 715 546,975 199.65
" [Total Commercial 1,551 341.34
Parks / Open Space / Ulilities 182 110 20,020 7.31
Flushing and System Losses
Drainage (HCFCD Right-of-Ways) 120
Vacant Land {Developable Land,
Undevelopable Land, Flood Zones, Street
ROW) 3.829 _
Total City 7,429 2,232,516 814.87 5,969
Average Daily
Water Use Living Unit
Factors from 2002 Ave. Equivalent (LUE)
Total | Masterplan Table| Ave. Daily | Annual |Connections based
Within the ETJ Area 6-4 Demand | Demand | on 374 gpd/conn
{Acres) (gal/ac) (gallons) {MG) (LUE)
Single Family, Average Lots 300 1045 313,500 114.43
Single Family, Large Lots 1,051 187 196,537 71.74
Multi-Family & Mobile Home 0 3960 0 0.00
Commercial / Retail / Office 235 440 103,400 37.74
Industrial 39 660 25,740 9.40
Institutional {Group Quarters - Nursing
Homes, Assisted Living Homes) 0 715 0 (.00
Schools / Hospital 0 715 0 0.00
Public Parks / Open Space / Utilities 20 110 2,200 0.80
Drainage {HCFCD Right-of-Ways) 97 0 0.00
Vacant Land (Developable Land, Flood
Zones, ROW) 4163 0 0.00
Total ETJ 5,905 641,377 234.10 1,715
Total City and ETJ 13,334 2,873,893 1,049 7,684
Peak Day Demand {gpm} 4,790
Peak Hour Demand {gpm) 5,987
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Table 4-6
~IProjected Water Demand, 2017
Average Daily Living Unit
Water Use Equivalent (LUE)
Factors from Ave. Connections
Total |2002 Masterplan| Ave. Daily Annual based on 374
Within the City Limits Area Table 6-4 Demand Demand gpdiconn
{Acres) {gal/ac) {gpd) {MG) (LUE)
Single Family, Average Lots 2,028 1045 2,119,260 773.53
Single Family, Large Lots 823 187 153,901 56.17
Multi-Family & Mobile Home 104 3960 411,840 150.32
Commercial / Retail / Office 1,125 440 495,000 180.68
Industrial 445 660 293,700 107.20
Institutional {Group Quuarters - Nursing Homes,
Assisted Living Homes) 52 715 37,180 13.57
Schools / Hospital 842 715 602,030 219.74
Public Parks / Open Space / Utilities 182 110 20,020 7.31
Drainage (HCFCD Right-of-Ways) 134 0 0.00
Vacant Land (Developable Land, ‘
 Undevelopable Land, Flood Zones, Street
ROW) 1,694 Q 0.00
Total City 7,429 4,132,931 1,508.52 11,051
Average Daily Living Unit
Water Use Equivalent (LUE)
Factors from Ave. Connections
Total | 2002 Masterplan| Ave. Daily Annual based on 374
Within the ETJ Area Table 6-4 Demand Demand gpd/conn
| {Acres) {gal/ac) (gallons) {MG)
Single Family, Average Lots 492 1045 514,140 187.66
Single Family, Large Lots 1,033 187 193,171 70.51
Multi-Family & Mobile Home 0 3960 0 0.00
Commercial / Retail / Office 652 440 286,880 104.71
Industrial 39 660 25,740 9.40
Institutional (Group Quarters - Nursing Homes,
Assisted Living Homes) 0 715 0 0.00
Schoals / Hospital 90 715 64,350 23.49
Public Parks / Open Space / Utilities 20 110 2,200 0.80
Drainage (HCFCD Right-of-Ways) 131 0 0.00
Vacant Land {Developable Land,
Undevelopable Land. Flood Zones, Street
ROwW 3,448 0 0.00
Total ETJ 5,905 1,086,481 396.57 2,905 -
Total City and ETJ 13,334 5,219,412 1,905.09 13,956
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¢ Table 4-7
"|Projected Water Demand, Ultimate Buildout
Average Daily
Water Use Living Unit
Factors from Equivalent (LUE)
Total | 2002 Masterplan | Ave. Daily | Ave. Annual | Connections based
Within the City Limits & ETJ Area Table 6-4 Demand Demand on 374 gpd/conn
(Acres) (galiac) (gpd) (MG) (LUE)

Single Family, Average Lots 4,380 1045 4,577,518 1,670.79
Single Family, Large Lots 1.874 187 350,438 127 91
Single Family Total 6,254
Multi-Family & Mobile Home 122 3960 482,724 176.19
Commercial / Retail / Office 2,978 440 1,310,496 478.33
Industrial 868 660 572,748 209.05
Institutional (Group Quarters - Nursing
Homes, Assisted Living Homes) 70 715 49,979 18.24
Schools / Hospital 1,146 715 819,176 299.00
Public Parks / Open Space / Utilities 202 110 22,220 8.11
Drainage (HCFCD Right-of-Ways) 265
Vacant Land (Developable Land,
Undevelopable Land, Flood Zones, Street

__|ROW) 1,429 ) i

£ iTotal City & ETJ 13,334 8,185,298 | 2,987.63 21,886
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Table 4-10
Water System Unit Cost Data

8-inch Water Line Unit Unit Price
8-inch Water Line LF $ 40.00
Fire Hydrant(1) LF $ b.71
Trench Safety LF $ 1.00
Subtotal $ 47.00
Augering & Roadway Repairs 15% LF $ 7.05
Easement Acquisition 15% LF $ 7.05
Pipeline Relocation 30% LF $ 14.10
Contingencies 15% LF $ 7.05
Engineering & Surveying 25% LF 3 11.75
Total 8-inch Water Line per LF $ 94.00
12-Inch Water Line Unit Unit Price
12-inch Water Line LF $ 50.00
Fire Hydrant(1) LF 3 5.71
Trench Safety LF $ 1.00
Subtotal $ 57.00
Augering & Roadway Repairs 15% LF $ 8.65
Easement Acquisition 15% LF $ 8.55
Pipeline Relocation 30% LF $ 17.10
Contingencies 15% LF $ 8.55
Engineering & Surveying 25% LF 3 14.25
Total 12-inch Water Line per LF 100% $ 114.00
Miscellaneous ltems Used in Water Lines above

Fire Hydrant Assembly EA $ 2,000.00
Water Well

A 1000 gpm water well EA  $1,000,000.00
Cost per gpm (including contingencies) gpm $ 1,000.00
Cost per gpm (with Engineering) gpm $ 1,250.00
Elevated Storage Tanks

A 500,000 gallon Elevated Storage Tank EA $ 1,000,000.00
Cost per gallon {including contingencies) gal $ 2.00
Cost per gallon (with Engineering) gal $ 2.50
Ground Storage Tanks

An 800,000 gallon Ground Storage Tank EA $ 550,000.00
Cost per gallon (including contingencies) gal $ 0.69
Cost per gallon (with Engineering) gal $ 0.86
Booster Pump Capacity

3000 gpm pump capacity with building LS $ 240,000.00
In 1000 gpm increments (incl. contg.) EA $  80,000.00
In 1000 gpm increments w/ Engineering EA $ 100,000.00

(1) Assumes Fire Hydrants are spaced every 350 feet
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Table 4-11

Water Line Projects, 2007 to 2017

S. Persimmon Street to Hufsmith-Kohrville Road

I'Proj. No. |Description Priority (1) | Quantity| Units | Unit Cost | Total Cost

12-inch Water Line along Zion Road and E.

' |Hufsmith Road from Neal Street to F.M. 2078 ! 6500 | LF 1§ 11400  $741,000
12-inch Water Line along Future Brown-Hufsmith

2 |Road from SH 249 to Quinn Road 1 3000 | LF [$ 11400  $342,000
12-inch Water Line along Tomball Cemetery

3 Road North of 2920 1 2,300 LF $ 114.00 $262,200
12-inch Water Line along F.M. 2278 from F.M.

4 12920 to E. Hufsmith Road 2 6800 | LF |§ 11400  §775200
12-inch Water Line along E. Hufsmith Road from

5 Ulrich Road to Zion Road 2 7,900 LF $ 114.00 $900,600
12-inch Water Line through new developments

6 between Ulrich Road and Zion Road 2 7,000 LF $ 11400 $798,000
12-inch Water Line along S. Persimmon Street

! south of Agg Road to Holderrieth Road 8 5,100 LF $ 11400 $581,400
12-inch Water Line along S. Persimmon Street

8 from Lizzie Lane to Agg Road 3 3,600 LF 5 114.00 $410,400

9 8-inch Water Line along 3. Pitchford Road 3 3,700 LF $ 94.00 $347,800

10 8-inch Water Line between 3. Pitchford Road and 3 1,100 LF $ 24.00 $103,400
8. Persimmon Street just south of Lizzie Lane
12-inch Water Line along Agg Road from 8.

" Pitchford Road to 8. Persimmon Street 3 1,100 LF $ 114.00 $125:400
12-inch Water Line along Future Brown-Hufsmith

1"2 Road from Quinn Road to BakerDrive 3 2,000 LF § 11400 $228,000 -
12-inch Water Line along Calvert Road and Alice

13 |Road from F.M. 2920 to SH 249 3 7800 ) LF|§ 11400 §832200
12-Inch Water Line along Agg Road from

14 Mulberry Street o S. Pitchford Road (includes 3 1,800 LF $  114.00 $205,200
Railroad Crossing)
12-Inch Water Line along the Future Medical

15 Complex Drive from $. Holderrieth to S. Cherry 3 3,700 LF $ 11400 $421,800
Street
12-Inch Water Line along the Future Bypass from

16 S. Cherry Street to Agg Road 3 2,600 LF $ 11400 $296,400

17 12-Inch Water Line along the Future Bypass from 3 2,100 LF $ 11400 $239,400
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Table 4-11

Water Line Projects, 2007 to 2017

"l Proj. No. |Description Priority (1} | Quantity| Units Unit Cost Total Cost
B-Inch Water Line along the Future Michel Road

18 extension from Commercial Park Drive to School 3 3,100 LF $ 47.00 $145,700
Street
12-Inch Water Line along the Future Bypass east

19 of Hufsmith-Kohrvilfe Road 4 2,500 LF $ 11400 $285,000
12-inch Water Line along Quinn Road from Baker

20 Drive to Inwood Street 4 2,900 LF $ 114.00 $330,600
8-inch Water Line between Quinn Road and Julia

21 Street of Hunterwood 4 1,400 LF $ 94.00 $131,600
8-inch Water Line between Medical Complex

2z Drive and Commercial Park Drive S 900 LF $ 84.00 $84,600
12-Inch Water Line along Park Road from FM

23 2920 to Brown Road 5 4,200 LF $ 114.00 $478,800
12-Inch Water Line along Utrich Road north of

24 Zion to replace existing 6-inch Water Line 5 4,800 LF $ 11400 $513,000

25 8-inch Water Line along Randolph Road 5 3,500 LF $§  94.00 $329,000
12-Inch Water Line along Brown Road from Park

26 Road to Orchard Grove Drive 2 4000 LF 114.00 456.000
Totals 94,600 $10,364,700

(1) Priority Rating of 1 is highest priority and 5 is lowest priority
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Table 4-12
Water System Summary Requirements
Total Connections in City in 2007 =| 5,969 LUE
Total Connections in City & ETJ in2007=| 7,684 LUE
New Connections during Period
2007 Existing System serving City Only
Outstanding LUE
Bond Capacity | Demand | Excess or
System Component Size Unit | Amount (1) | in LUE's | in LUE's | (Deficit)

Water Well Capacity

Pine Street Water Plant Well #1 - Onsite 544 apm 907

Pine Street Water Plant Well #2 - Onsite 1,689 gpm | $600,000 2,815

Pine Sireet Water Plant Well #3 - Offsite 559 gpm 932

Baker Drive Water Plant Well #1- Onsite 889 gpm 1,482
Total Existing Water Well Capacity 3,681 gpm 6,135 5,969 166
Add. Water Well Capacity (2007 - 2017) apm
Add. Water Well Capacity (2007 - UIt)
Total Water Well Capacity 3,681 gpm 6,135 5,969 166
Booster Pump Capacity
Pine Sireet Booster Pumps 4,315 gpm
Baker Drive Booster Pumps 1.600 apm
Total Existing Booster Pump Capacity 5,915 gpm $0
Existing Firm Booster Pump Capacity 4,253 gpm 50 5,458 5,969 {511)
Additicnal Booster Pump Cap. (2007-2017)
Additicnal Booster Pump Cap. {2017- Ult) _ .
Total Firm Booster Pump Capacity 4,253 gpm 5,458 5,969 {(511)
Total Water Tank Storage Capacity
Existing Pine Street Ground Storage Tank | 400,000 gal 2,000
Existing Baker Dr, Ground Storage Tank 200,000 | gal 1,000
Total Exisiting GST Capacity 600,000 gal 3,000
Add. Ground Storage Tanks (2007-2017) gal
Add. Ground Storage Tanks (2017-Ult) gal
Total Existing & Future GST Capacity 600,000 gal 3,000
Existing Pine St. Elevated Storage Tank 750,000 | gal
Existing Ulrich Dr. Elevated Storage Tank 500,000 | gal
Existing EST Capacity 1,250,000 | gal 12,500 5,969 6,531
Add. Elevated Storage Tank {2007-2017) gal
Add. Elevated Storage Tank (2017-Ult)
Total Existing & Future EST Capacity 1,250,000 gal | $1,200,000 | 12,500 | 5,969 6,531
Total Water Storage Tank Capacity 1,850,000 dal $1,200,000 | 9,250 5,969 3,281
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Table 4-12
Water System Summary Requirements

: ; Total Connections in City in 2007 =| 5,969 LUE
' Total Connections in City & ETJ in 2007 =| 7,684 LUE
New Connections during Period

2007 Existing System serving City Only

Outstanding LUE
Bond Capacity | Demand | Excess or

System Component Size Unit | Amount (1) | in LUE's | in LUE's | ({Deficit)
Distribution Lines
Misc Distribution Lines $732,000 21,648 5,969 15,679
Additional Distribution Lines
Distribution Line Total- $732,090 | 21,648 5,969 15,679
TOTAL

{1) From Table 9-13, 2002 Tomball Masterptan.
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Table 4-12
Water System Summary Requirements
Total Connections in City in 2007 =| 5,969 LUE
Total Connections in City & ETJ in2017=| 13,956 LUE
New Connections during Period 7,987 LUE
2007 to 2017 Improvements serving the City & ETJ
LUE
Capacity | Demand | Excess ar
System Component Size Unit Cost in LUE's | in LUE's | (Deficit)
Water Well Capagcity
Pine Street Water Plant Well #1 - Onsite
Pine Street Water Plant Well #2 - Onsite
Pine Street Water Plant Well #3 - Offsite
Baker Drive Water Plant Well #1- Onsite
Total Existing Water Well Capacity 3,681 gpm 6,135 6,135 0
Add. Water Well Capacity (2007 - 2017) 5,000 gpm | $6,250,000 | 8,333 7,821 512
Add. Water Well Capacity (2007 - Ult)
Total Water Well Capacity 8,681 gpm | $6,250,000 | 14,468 | 13,956 512
Booster Pump Capacity
Pine Street Booster Pumps
Baker Drive Booster Pumps
Total Existing Booster Pump Capacity
Existing Firm Booster Pump Capacity 4,253 apm 5,458 5,458 0
Additional Booster Pump Cap. (2007-2017) | 7,000 gpm | $700,000 8,984 8,498 486
Additional Booster Pump Cap. (2017- Ulf)
Total Firm Booster Pump Capacity 11,253 | gpm $700,000 14,442 | 13,956 486
Total Water Tank Storage Capacity B
Existing Pine Street Ground Storage Tank | 400,000 gal
Existing Baker Dr, Ground Storage Tank | 200.000 | gal .
Total Exisiting GST Capacity 600,000 | gal 3,000 3,000
Add. Ground Storage Tanks {2007-2017) 800,000 | gal $687,500 4,000 4,000
Add. Ground Storage Tanks {2017-Ult) gal
Total Existing & Future GST Capacity 1,400,000 | gal $687,500 7,000 7,000 0
Existing Pine St. Elevated Storage Tank 750,000 | gal 7,500
Existing Ulrich Dr. Elevated Storage Tank 500,000 | gal 5,000
Existing EST Capacity 1,250,000 | gal 12,500 | 12500 0
Add. Elevated Storage Tank (2007-2017) 500,000 : gal | $1,250,000 | 5,000 1,456 3,544
Add. Elevated Storage Tank (2017-Ult) gal
Total Existing & Future EST Capacity 1,750,000 | gal | $1,250,000 | 17,500 | 13,056 3,544
Total Water Storage Tank Capécity 3,150,000 gal | $1,937,500 | 15,750 | 13,956 1,794
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Table 4-12

Water System Summary Requirements

Total Connections in City in 2007 =| 5,969 LUE
Total Connections in City & ETJ in 2017 =| 13,956 LUE
New Connections during Period 7,987 LUE

2007 to 2017 Improvements serving the City & ETJ
LUE
Capacity | Demand | Excess or
System Component Size Unit Cost in LUE's | in LUE's | (Deficit)
Distribution Lines
Misc Distribution Lines
Additional Distribution Lines $10,364 700 | 21.886 _ _
Distribution Line Total $10,364,700
TOTAL $19,252,200

{1} From Table 9-13, 2002 Tomball Master
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Table 4-12
Water System Summary Requirements
Total Connections in City and ETJ in2017 = | 13,056 LUE
Total Connections in City & ETJ at Ultimate Buildout =; 21,886 LUE
New Connections during Period 7,930 LUE
2017 to Ultimate Buildout serving the City & ETJ
LUE
Capacity in| Demand | Excess or
System Component Size Unit Cost LUE's in LUE's | (Deficit)

Water Well Capacity

Pine Street Water Plant Well #1 - Onsite

Pine Street Water Plant Well #2 - Onsite

Pine Street Water Plant Well #3 - Offsite

Baker Drive Water Plant Well #1- Onsite
Total Existing Water Well Capacity 3,681 gpm 6,135 6,135 0
Add. Water Well Capacity (2007 - 2017) 5,000 gpm 8,333 8,333 0
Add. Water Well Capacity (2007 - Ult) 5,000 gpm | $6,250,000 8,333 7.418 916
Total Water Well Capacity 13,681 | gpm | $6,250,000 @ 22,802 21,886 916
Booster Pump Capacity
Pine Street Booster Pumps
Baker Drive Booster Pumps
Total Existing Booster Pump Capacity
Existing Firm Booster Pump Capacity 4,253 gpm 5,458 5,458 0
Additional Booster Pump Cap. (2007-2017) | 7,000 gpm 8,984 8,984 0
Additional Booster Pump Cap. (2017- Ult) 6,000 gpm | $600,000 7.701 7.444 257
Total Firm Booster Pump Capacity 17,253 | gpm $600,000 22,143 21,886 257
Total Water Tank Storage Capacity
Existing Pine Street Ground Storage Tank | 400,000 gal
Existing Baker Dr, Ground Storage Tank 200,000 gal
Total Exisiting GST Capacity 600,000 gal 8,000 6,000 0
Add. Ground Storage Tanks {(2007-2017) 800,000 gal 8,000 8,000 0
Add. Ground Storage Tanks {2017-Ult) 800,000 | gal $687.,500 8.000 7,886 114
Total Existing & Future GST Capacity 2,200,000| gal $687,500 22,000 21,886 114
Existing Pine St. Elevated Storage Tank 750,000 gal 7,500
Existing Ulrich Dr. Elevated Storage Tank 500,000 | gal 5,000.
Existing EST Capacity 1,250,000] gal 12,500 12500 0
Add. Elevated Storage Tank (2007-2017) 500,000 gal 5,000 2,500 2,500
Add. Elevated Storage Tank (2017-UlD 500,000 | gal | $1.250,000 5.000 6,886 o]
Total Existing & Future EST Capacity 2,250,000| gal | $1,250,000 | 22,500 21,886 614
Total Water Storage Tank Capacity 4,450,000, gal $1,937,500 | 22,250 21,886 364
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Table 4-12

Water System Summary Requ

iremenis

Total Connections in City and ETJ in2017=| 13,956 LUE
Total Cennections in City & ETJ at Ultimate Buildout =| 21,886 LUE
Mew Connections during Period 7,930 LUE
2017 to Ultimate Buildout serving the City & ETJ
LUE
Capacity in| Demand | Excess or
System Component Size Unit Cost LUE's in LUE's | (Deficit)

Distribution Lines
Misc Distribution Lines
Additional Distribution Lines _
Distribution Line Total
TOTAL $8,787,500

{1) From Table 9-13, 2002 Tomball Master
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5.0 WASTEWATER SYSTEM
5.1 EXISTING WASTEWATER SYSTEM

The Tomball wastewater collection system is made up of a network of gravity lines
and lift stations with force mains. Old lines in the central core were constructed in
the late 1950's along with the north wastewater treatment plant. New lines and plant
expansions have been added as the city grew. A relatively new trunk sewer system
and treatment plant serves the south side of the city.

The city has some topographic relief being hilly in the northwest area and relatively
flat in the south. The highest elevation in the city is 225 feet with low areas of 150
feet at Spring Creek and Willow Creek. For areas east of S.H. 249, the approximate
north-south drainage divide in the city is F.M. 2920. West of S.H. 249, the divide is
close to Brown Road.

5.1.1 Wastewater Treatment Plants

The City has two wastewater treatment plants — the north and south plant. The north plant
is located in the north central part of the city and discharges into Spring Creek. The first
phase of the plant (0.75 MGD) was completed in 1974. The plant was expanded to 1.5
MGD in the late 1980's. This facility operates as a complete mix plant with four mixing
basins and two clarifiers. Future expansion of the plant is possible. The average daily
flow in 2006 was (.64 MGD as shown in Table 5-1, page 41.

The south wastcwater treatment plant is a 1.5-MGD facility serving the south part of the
city. The South Plant, placed into service in 1999, operates as an extended aeration,
oxidation ditch facility with one aeration channel, two clarifiers, and associated units.
This facility is currently permitted to treat 1.5 MGD. The average daily flow in 2006 was
0.86 MGD as shown in Table 5-1, page 41. Exhibit 5-1 shows the locations of these
plants. '

5.1.2 Lift Stations

The City of Tomball presently has nine lift stations in operation, not including the plant
lift stations. There are also numerous private lift stations serving individual tracts of land
which do not yet have public sewer service. The public lift stations and their capacities
are shown in Table 5-2, page 42.

5.1.2 Collection System

The City wastewater collection system consists of approximately 54.5 miles of gravity
sewer lines ranging in diameter from 4 inches through 36 inches. The lines are shown on
Exhibit 5-1.
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5.2 HISTORICAL WASTEWATER FLOWS

The historical wastewater flows from the north and south plants from 2002 thru 2006 are
shown on Table 5-1, page 41. Both plants are currently operating below their maximum
capacities.

5.3 STATE DESIGN CRITERIA

The design criteria outlined in Chapter 217 of the Texas Commission on Environmental
Quality regulations titled “Design Criteria for Sewerage Systems” have been used to
evaluate the adequacy of the existing system and to size new system components. The
criteria include the following items:

e Estimation of wet weather flows as 400 percent of average day flow rates.

¢ The layout of collection lines are placed to provide flexibility toward future land
use changes and economical considerations,

» Maximum sewer capacities were calculated for pipes flowing full at not less than
2 feet per second using standard grades based on Manning's formula with an
assumed "n" factor of 0.013.

¢ In order to avoid under-designs, which can occur without long-range planning,
trunk line sizes were based upon consideration of the size of an area and an
allowance for full development. The interim improvements for the study period
consider future growth and provide a base system for ultimate improvements.

5.4 ADEQUACY OF THE EXISTING SYSTEM

The existing wastewater system adequately serves the current properties and population
within the City limits.

5.5 PROPOSED IMPROVEMENTS

The previously presented Table 4-3 shows the water demand factors by land use type on
a per acre basis as developed in the 2002 Master Plan. Using the factors in this table and
assuming a 76.9% return of wastewater to be treated (100 gpd wastewater per capita/130
gpd water per capita), wastewater demand factors by land use type on a per acre basis can
be derived as shown on Table 5-3, page 43.

Using the wastewater demand factors in Table 5-3 and the land use areas in Table 2-4,
wastewater demand for the north and south service areas, within the City Limits only, are
derived and shown in Table 5-4, page 44. The north wastewater treatment service area is
comprised in subareas 1 and 2 with very little exception. The south wastewater treatment
service area is comprised of subareas 3, 4 and 5.
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Likewise, the wastewater demand for the City Limits and ETJ combined in 2007 are
shown in Table 5-5, page 45. The demand for the City Limits Only in 2017 are shown in
Table 5-6, page 46. And the wastewater demand for the City Limits and ETJ combined
in 2017 are shown in Table 5-7, page 47. The wastewater demand for the City Limits and
ETJ combined at ultimate buildout are shown in Table 5-8, page 48.

Table 5-9, page 49 shows the projected wastewater demand for the north and south
service areas for the City Limits and ETJ from 2007 thru 2017, An additional 1.5 MGD
of wastewater treatment capacity will be needed in each service area before 2017.

Per TCEQ rules, when the plant flow reaches 75% of its capacity the design of an
expansion must commence. Likewise, when the plant flow reaches 90% of its capacity,
the construction of an expansion must commence. In the North Service Area, it is
projected that demand within the City will exceed 75% of the plant capacity by 2011 and
90% by 2013. In the South Service Area, these milestones are projected in 2012 and
2015,

I addition to the wastewater capacity, new sanitary sewer lines will be needed to provide
service as shown on Exhibit 5-1. The estimated service areas used to size the proposed
sanitary sewer lines are also shown on Exhibit 5-1. Exhibit 5-2 shows the future Water
and Wastewater Lines. Table 5-10, pages 50 and 51, shows Unit Cost Data in 2007
Dollars, used to estimate the construction cost of the future Sanitary Sewer projects.

Table 5-11, pages 52 through 54, lists the Sanitary Sewer Line Projects needed from
2007 to 2017 and using the Unit Cost Data from Table 5-10 shows the estimated project
costs.

Table 5-12, pages 55 through 57, lists the combined Wastewater System

Improvements needed from 2007 to 2017, thru Ultimate Buildout and the estimated
construction costs in 2007 dollars.
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Table 5-1

Historical Wastewater Treatment Plant Fiows

Projected
2002 2003 2004 2005 2006 2007
North Wastewater Treatment Plant
Annual Flow (MG)| 244.0 | 2278 | 275.0 | 2476 | 235.0
Average Daily Flow (MGD)| 0.668 | 0.624 | 0.753 | 0.678 | 0.644
Plant Capacity (MGD)| 1.500 1500 | 1.500 | 1.500 1.500
% of Total Plant Capacity Used| 44.6% | 41.6% | 50.2% | 45.2% | 42.9%
South Wastewater Treatment Plant
Annual Flow (MG)| 3014 | 250.74 | 307.8 | 286.7 | 3156
Average Daily Flow (MGD)| 0.826 | 0.712 | 0.843 | 0.785 | 0.865
Plant Capacity (MGD)| 1.500 | 1.500 { 1500 | 1.500 | 1.500
% of Total Plant Capacity Used| 55.1% | 47.4% | 56.2% | 52.4% | 57.6%
Total Average Daily Flow (MGD) 1494 | 1.336 | 1597 | 1.464 | 1,508 1.717
LUE 5412 5983
Average Daily Flow per LUE (gpd) 276 287
Total Water Demand
Annual Water Demand (MG); 660.29 | 655.16| 674.24| 749.52| 730.26
Average Daily Demand (MGD)| 1.809 | 1.785 | 1.847 | 2.053 | 2.001
% of Wastewater Treated vs Water Pumped| 82.6% | 74.4% | 86.4% | 71.3% | 75.4%
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Table 5-2

Existing Lift Station Capacities

Lift Station Name Firm Capacity (1)
{gpm)
Northstar 250
Sherwood 380
Hunierwood 175
Hufsmith 350
Tomball Hilis 225
Persimmon 108
Snock Lane 200
Jergens Park 36
Mattheson Park 125
North WWTP 4500
South WWTP 4475
FM 2920 & Park Rd 340

{1} Lift station capacity with largest pump oui-oi-service
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