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0 EXECUTIVE SUMMARY 

This Water System Study or “Water Master Plan” has been developed for the City of Manor by 

GBA and City Staff. The report summarizes the assessment of water supplies and distribution 

systems including transmission lines, distribution lines, pumping facilities, clear wells, and 

elevated and groundwater storage tanks. The plan includes a population growth scenario, water 

supply alternatives, and a 10-year water Capital Improvements Program (CIP) to serve projected 

growth within the City’s water service area. It should be noted that in recent years, the  

Several steps were taken in developing the master plan. The first step was collecting all available 

data for the existing City water distribution system. This was done by defining the current water 

service area for Manor and future areas as shown in the recent CIP update. Documents considered 

in the plan were the 2023 CIF (Community Impact Fee) Update for land uses and CIP projects, the 

current Comprehensive Plan Update for population projections, and the 2010 Master Water Plan 

for the status of previously identified CIP projects. Using record drawings, TCEQ water system 

information, and the TWDB website, data was collected for the existing City water system. Field 

investigations were conducted for all existing City water infrastructure. Using water use data from 

the City, design criteria relative to TCEQ Rules for water distribution based on expected water 

demands, modeling, and capacity requirements were used to set up the water model for the City. 

A design memo was sent to the City as well as Raftelis for review. 

The next step in the process was a review of the existing water distribution system. Using the most 

recent CIP (2023) an update is provided in this report providing status updates on pending projects, 

projects under construction, and completed projects. Using the information gathered, existing 

water system facilities were evaluated to see if they met regulatory requirements. After that, a 

review was done to calculate the long-term water needs for the City. 

A water model has been prepared for the entire City water distribution system. The model was 

updated to include all recent improvements to the water system. Areas that show a high probability 

of near-term growth were identified. The model is a dynamic model and can be used to track how 

soon additional water supply sources will need to be put in place in order for the City to keep up 

with the growth that is occurring. The following hydraulic scenarios were run: 

A. Existing Conditions 

B. Ability to support projected growth 

C. Interim future growth conditions – 5 years 

D. 15-year future growth. 

 

The five-year and fifteen-year growth patterns were used to match the proposed growth patterns 

that are being used in the Wastewater Master Plan. 

The last step in the process is providing this report that will summarize the work completed. 

Recommendations for improvements to the water distribution system will be provided along with 

conceptual-level cost estimates for each option. GBA will work with City Staff to come up with a 

Phasing Plan in order to prioritize projects.  
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1 INTRODUCTION 

1.1 Purpose 

Manor is located in eastern Travis County along U.S. Highway 290 (US 290) and Farm to Market 

Road 973 (FM 973), approximately 12.5 miles northeast of downtown Austin. Manor was first 

platted in 1872 and incorporated in 1913. Manor, like other Central Texas cities, has experienced 

exponential growth over the last decade. Manor has had an 11% population growth rate and an 

8%-meter growth rate within the last few years. In 2023 the City Council approved a 7% 

population growth rate for Manor to be used for studies for the City.  

The City of Manor currently encompasses approximately 10.63 square miles within its City Limits 

and an additional 20.23 square miles within its Extraterritorial Jurisdiction (ETJ). The original 

downtown area of Manor is bounded by US 290 to the north, Gilleland Creek to the west, Blake 

Manor Rd to the south, and Wilbarger Creek to the east. During the past decade, the City has 

expanded its jurisdictional area to the north and east and it now borders the ETJs (Extra Territorial 

Jurisdiction) of the City of Elgin to the east, the City of Pflugerville to the north, and the City of 

Austin to the west and south. 

A comprehensive Water Master Plan was completed in 2010 for the City. The plan evaluated the 

water system and provided recommendations for improvements to meet regulatory requirements, 

improve levels of service, and accommodate growth within the City’s service area. Since the 

completion of the 2010 study, the City has grown in size and population. This 2023 Water Master 

Plan will assist the City of Manor in planning water system improvements needed to continue 

providing an elevated level of service to its citizens. The study includes developing water demand 

projections and evaluation of the water system to meet regulatory requirements and to 

accommodate anticipated growth within the City. 

1.1.1 Manor Water System History and Current Water System 

For most of Manor’s history, City-supplied water relied on local wells as the source of domestic 

municipal water. The oldest well on record was drilled in 1895 at the site of the iconic Manor 

elevated storage tank located on the southern termination of the North Caldwell Street right-of-

way. The well was drilled to a depth of 2,560’, containing 6” and 4” steel casing, and produced up 

to 100,000 gpd. The water was reported to be high in sulfates. This well served as the primary 

source of water until a second well was drilled at the site. This well is believed to have been 

plugged.  

The second well was drilled in 1936 to a depth of 3,001 feet, contained 8”, 6”, and 4” casings, and 

produced approximately 70,000 to 80,000 gallons per day. More water quality data is available 

from this second well. Water from this well was high in total dissolved solids, sulfates, Fluoride, 

and Iron, and came out of the ground at 110 degrees Fahrenheit. This well is also believed to have 

been plugged.  

The third and most recent well was drilled at the current Manor Police station site in 1974 to a 

depth of 3,086’, contains 14”, 8”, and 6” casings, and could produce up to 360,000 gallons per 

day. The water quality from this well was similar to that of the second well, again being high in 

total dissolved solids, sulfates, Fluoride, Iron, and came out of the ground at 111 to 115 degrees 
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Fahrenheit. This well is still in use as an observation by the Texas Water Development Board 

(TWDB) for monitoring groundwater levels. The well is not operable in its current condition for 

production purposes.  

These old Manor wells drew water from the Trinity Aquifer and were the sole water source for the 

City for many years. Water from the wells was treated to improve water quality with the available 

technologies of the time, but still resulted in water that was less desirable than that of current water 

supply characteristics. The water could have a “rotten egg” smell from the sulfates, contain reddish 

coloring from the Iron content, and could be turbid from the solids in the water. Individuals who 

were not acclimated to the water could experience gastrointestinal discomfort due to the laxative 

nature of drinking water that is high in sulfates.  

In the mid-1980’s a development agreement was negotiated for the Cottonwood Development 

(now the Shadowglen Development) that provided for creation of an In-City (Alter-Ego) 

Municipal Utility District that shared costs with the City of Manor for the development a new 

water system that used the Colorado River Alluvium Aquifer (Colorado Alluvium) as a source of 

water.  

This supply system was constructed in 1984 and is comprised of three Colorado Alluvium wells, 

drilled to an approximate depth of 80’ and each producing up to roughly 360,000 gallons per day. 

Water quality from this aquifer was significantly better than that of the Trinity wells and only 

required disinfection and blending of two of the wells to lower nitrate levels to within regulatory 

levels. Blending of the water is no longer necessary, as the nitrate levels dropped in the 1990’s 

with the discontinuation of agricultural activities in the area of the aquifer. This source is still one 

of the primary drinking water sources for the City of Manor. As part of development agreement 

for the Shadowglen subdivision, transfer of the ownership of the MUD (Municipal Utility District) 

portions of the water system was made to the City of Manor in 2000’s so that the City now owns 

the entirety of the system wells, lines, tanks, and pump stations that constitute the Colorado 

Alluvium water supply system.  

Water from the Colorado Alluvium wells is pumped to a Clearwell site near the #1 well, located 

approximately six miles south of Manor, where it is stored in the Clearwell ground storage tank. 

Water from the Clearwell tank is then boosted by a pump station at the Clearwell site to the 

intermediate tank site located near the intersection of FM 973 and SH130, approximately three 

miles south of Manor. Water then flows by gravity from the intermediate tank site to the downtown 

water plant located at the Police Station site for storage and pumping into the City’s water 

distribution system.  

The City of Manor also negotiated a wholesale water service agreement with the Manville Water 

Supply Corporation (Manville WSC) in 1996. The agreement provides for wholesale water service 

to Carriage Hills, Bell Farms, and portions of the Stonewater subdivision. Manor provides retail 

water service within these subdivisions, save the portion of Stonewater served by Manville WSC.  

In the early 2000s the City of Manor began negotiations with Blue Water Systems, LP (Blue 

Water) for a wholesale water service agreement. The Blue Water project consisted of Carrizo-

Wilcox Aquifer wells in Caldwell County that pumped water fifty miles from the wells to the City 
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of Manor. The initial wholesale water service agreement with Blue Water (executed in 2008) was 

for up to 500,000 gallons per day, delivered on an as-needed basis at an interconnect between the 

Blue Water transmission main and the City of Manor water distribution system at the Shadowglen 

Elevated Storage Tank site on the northwestern corner of Manor’s City Limits.  

 Over the intervening years, the wholesale agreement has been amended multiple times to reflect 

a change in ownership of the system (from Blue Water to EPCOR) and expand the amounts of 

water delivered to the City. The current agreement with EPCOR is for take-or-pay water service 

for up to 1,075,000 gallons per day. In 2022, a second connection was made to the EPCOR 

transition main at Gregg Lane which functions as a second feed into the Manor system on the 

northeast side. The current agreement contains a provision for Manor’s Right of First Refusal for 

an additional supply of water up to 2,000,000 gallons per day. This provision has not been 

exercised yet by either EPCOR or the City of Manor. 

1.1.2 Existing City Water System Components 

Currently, the City Water System includes three wells that provide approximately one-million 

gallons of water per day to the City system.  The water from the wells is pumped to the Clearwell 

where it is treated and then pumped to the intermediate tank for temporary storage.  

The west side of the City also has an elevated storage tank located off Joyce Turner a storage tank 

and booster pump station and a groundwater storage tank located at the downtown yard (by the 

police station).  On the west side of the City, there is also interconnect between the EPCOR 

transmission main and the City of Manor water distribution system at the Shadowglen Elevated 

Storage Tank site on the northwestern corner of Manor’s City Limit. On the east side of the City, 

there is another elevated storage tank located off Nathan Scott Way in the Presidential Heights 

Subdivision. There is another interconnect with EPCOR that is located off Gregg Lane.  
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Clearwell Tanks 

 

Above is the existing clear well tank on the left side, and on the right side is the new Clearwell 

tank that is being installed in 2024.  
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Old Clearwell Tank Leak Plugged with a Stick 
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Clearwell Pump station pumps water to intermediate tank 
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Intermediate Tank 

 

The existing intermediate tank. The City is currently installing a new intermediate tank. 
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Foundation for New Intermediate Tank 
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West Elevated Storage Tank 
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East Elevated Storage Tank 
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Downtown Yard Tank 

 

 

TANK NAME: Yard Tank LOCATION: 400 W. Parsons, 

Manor 

CAPACITY: 150,000 Gallons STYLE: Bolted 

CONSTRUCTION 

STYLE: 

Ground Storage Tank CONSTRUCTION 

DATE: 

Unknown 

BUILDER: Unknown HEIGHT/DIMENSI

ON: 

H-32 Feet/D-31’ 

 

  



Water Master Plan   Manor, TX 

 

12 

 

Downtown Booster Pump Station 
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1.1.3 Existing Waterlines Information  

See Appendix F for Map Showing Pipe Locations.  

Water Main Linear Feet of Material 

Asbestos Cement Cast Iron Ductile Iron PVC 

13,119.90 4,840.52 75.10 112,840.86 

 

 

 

Approximately 31,680 LF of PVC class pipe will need to be replaced within the City. Most of this 

pipe was installed in the 1980’s. Class pipe is an older PVC pipe type that has a lower pressure 

rating than what is currently used in construction. It has a greater chance for leaks and failures. 
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1.2 Scope 

The Water Master Plan scope of services is summarized as follows: 

1. Collect Available Data 

a. Define and Establish Water Service Study Area. Work with the CITY to define the 

study area boundaries and gather documents related to current and future land use 

and population projections for areas within the service area. Documents considered 

in the plan will be the 2021 CIF Update for land uses and CIP projects, the current 

Comprehensive Plan Update for population projections, and the 2010 Master Water 

Plan for the status of previously identified CIP projects. 

b. Collect Records. Data will be collected from the CITY that will include but is not 

limited to previous reports, previous land development studies, record drawings, 

booster pump station information, system operations and controls, SCADA data, 

pressure recordings, operational records (work orders, pipe breaks, etc.), GIS data, 

mapping, water use data, preliminary plats or relevant information for proposed 

developments, and population projection data for the project. 

c. Perform field investigation of existing facilities including pumping and storage 

facilities, well site, and meter vaults. 

d. Establish Design Criteria. CITY and ENGINEER will discuss and establish desired 

design criteria relative to TCEQ Rules for water distribution based on expected 

water demands, modeling, and capacity requirements. If design criteria vary from 

previous master plans, impacts of design criteria modification will be considered 

relative to existing data and projections. 

e. Review data. Review the collected data and established criteria, identifying any 

data gaps and noting any necessary assumptions. 

f. Data Collection Technical Memorandum. Issue technical memorandum 

documenting the Water Service Study Area, current and future land uses, and 

population projections, collected records, outstanding records or data gaps, and 

selected design criteria. 

2. Review of Existing Water Distribution System 

a. Review proposed infrastructure improvements proposed in the City of Manor 2010 

Water Master Plan and the 2021 CIF Update. 

b. Provide general status (pending, under construction, complete) of each proposed 

infrastructure improvement from the City of Manor 2010 Water Master Plan and 

the 2021 CIF Update. 

c. Establish Understanding of Existing System. Review and understand current 

capacities and future projected requirements of the existing infrastructure of the 

water distribution system. 

d. Evaluate existing water system facilities to meet regulatory requirements and 

accommodate growth projections. 

3. Review of Water Supply Needs 

a. Evaluate existing water supply sources for affordability and ability to meet the 

long-term needs for the City. 
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4. Hydraulic Modeling 

a. Update the City’s computerized hydraulic water model based on new water demand 

data and recently constructed improvements. 

b. Identify areas with high probability of near-term growth and develop water supply 

projections. 

c. Hydraulic Model Calibration. Using data collected by the City, hydraulic models 

will be calibrated for the accuracy of results. shall provide pressure recordings and 

fire hydrant testing at locations determined by the Engineer. Fire Hydrant testing 

will be broken out in by subdivisions and developments. This information can be 

found in Appendix E. 

d. Hydraulic Model Scenarios of the existing system and the proposed future system 

will include: 

i. Existing Conditions 

ii. Ability to support projected growth. 

iii. Interim Future Growth Conditions (5-years) 

iv. Long-term Growth Conditions (15-years) 

e. The levels of growth to include in the model runs will be based on an estimated 

percent development in identified growth areas. The established level of growth 

(percent developed) in each growth area will be for the 5, and 15-year time horizon. 

Water demand scenarios shall include average day, maximum day, and peak hour.  

f. Evaluate hydraulic modeling results to identify regulatory or level of service 

concerns. Develop recommendations of water system improvements to meet 

growth projections, fire flow needs, and regulatory requirements. 

5. Reporting 

a. Summarize Work Completed. The work completed will be summarized into report 

form. 

b.  Develop Recommendations. Recommendations and opinions of probably for 

improvements to the water distribution system will be provided. Included with the 

recommendations will be conceptual- level cost estimates. 

c. Phasing Plan. A phasing plan will be developed. Projects will be prioritized based 

on the size of the project and costs. Review of model runs for existing conditions, 

interim (5-year), 10-year, and 15-year growth will also assist in establishing project 

phases. 

d. Prepare Draft Report. A draft report will be prepared that summarizes and presents 

the results. The report will be submitted to CITY and a review meeting will be 

scheduled to discuss comments. 

e. Present Draft Report. Hold workshop meeting with CITY staff to review the 

preliminary report and findings. Discuss comments or proposed changes. 
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2 GROWTH PROJECTIONS 

2.1 Service Area 

The City of Manor currently has the right to supply drinking water to customers in an area around 

Downtown (Old Towne) Manor, generally bounded by the Shadowglen Development to the north 

and the City’s corporate limit and ETJ to the south and west of Downtown, plus the Greenbury,  

Presidential Glen, and Manor Heights Subdivisions located along the north side of US 290 in the 

eastern portion of Manor.  In formal terms, the City of Manor holds a public Certificate of 

Convenience and Necessity (CCN) to serve these areas. The City of Austin’s and Manville Water 

Supply Corporation’s (Manville WSC) CCNs surround Manor’s CCN. Aqua Water Supply 

Corporation (Aqua WSC) holds the CCN for areas beginning approximately 1 mile north and east 

of the Presidential Glen Subdivision. Municipal Utility Districts (MUDs) serve the Shadowglen 

and Presidential Meadows Subdivisions within Manor’s extraterritorial jurisdiction (ETJ). These 

MUDs purchase water from Metro H2O and EPCOR. The majority of the area within Manor’s 

corporate limits and ETJ are outside of its current certificated water service area.  

In addition to providing water service within the City of Manor’s CCN, the City provides retail 

water service to Stonewater, Stonewater North, Carriage Hills Village at Manor Commons, 

Palomino, and Bell Farms Subdivisions. The City has a wholesale water service agreement with 

Manville WSC in which Manville WSC supplies water at master meters at the entrance of each of 

these subdivisions and the City handles meter reading and billing for individual customers as well 

as operations and maintenance of the water distribution systems within the developments.  

Over recent years there have been several proposed developments throughout the City’s 

jurisdictional area, some inside the City’s CCN and others inside Manville WSC’s CCN, for which 

an interest in City water service has been expressed. Most of these proposed developments are still 

in the conceptual stage, but they all have relatively well-defined water service requirements and 

are reasonable plans of development for those specific properties. The properties in which 

developments have been proposed are shown in Figure 9-3. 

Preliminary discussions indicate that Manville WSC may be willing to release some of its CCN 

areas for proposed developments to the City of Manor. If that is the case, then the City’s water 

service area could expand to include those developments. However, adding some of these 

additional areas will require the City to obtain additional water sources. 

In December of 1990 Manville WSC, as part of a CCN application, consented to an “Agreement 

Providing for an Orderly Transition to Urban-Level Service.”  (See Appendix C) The purpose of 

the Agreement is to provide for an orderly, cost-effective transition, on a tract-by-tract basis, from 

rural water service to full urban utility service as urbanization occurs. The Agreement is limited to 

specific properties as shown in the figure included in Exhibit A. Portions of several of the proposed 

developments are located within the properties identified in the agreement.  The process of 

transition is initiated by the developer of the tract and requires the developer to pay for both the 

fair market cost of any infrastructure transferred as well as the lost revenues for existing customers.  

Lost revenues for existing customers are calculated at a per customer rate equal to Manville WSCs 

current Capital Recovery Fee per customer.  
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2.2 Customers 

Water systems can serve a wide variety of customer types, examples of which include single family 

homes, apartments, offices, retail stores, restaurants, hotels, industrial facilities, and institutional 

facilities. Each of these customer types can use different amounts of water and thus place different 

demands on a water system. The residential population within a water system alone is typically 

not enough to make accurate estimates of future water demands. Instead, current and future water 

demands are usually evaluated based on the number of connections in a water system, typical water 

use per connection, and water use by the average single-family residence. The last factor, defined 

as the equivalent water usage by an average single-family residential home, is especially useful 

for estimating future water usage and has been given its own designation – the Living Unit 

Equivalent (LUE). When a new development is planned, water usage by each proposed customer 

is estimated and then converted to the number of LUEs that would use an equal amount of water. 

The proposed water usage by the entire development is then reported as a total number of LUEs.  

To illustrate the LUE concept, a development might consist of a hospital with a single metered 

connection to the water system. A hospital will use much more water than the average water system 

customer. An estimate of the total daily usage for the hospital would be generated, perhaps 72,000 

gallons per day, and would then be reported to the water system owner as a demand of 313 LUEs 

using an assumed demand of 230 gallons per day per LUE. For non-technical officials and staff, it 

is often easier to conceptualize that the hospital will use on average the equivalent of 313 typical 

single-family homes rather than 72,000 gallons per day. 

In November 2021, there were approximately 4,861 active residential water connections and 386 

active non-residential connections in Manor’s water billing system. Excluding retail customers in 

the Stonewater, Carriage Hills, Village at Manor Commons, and Bell Farms Subdivisions (because 

those receive water from Manville WSC), the City supplies water to approximately 5,247 active 

connections. This data is used as the building blocks for the Manor water model. As of January 

2023, there are approximately 5,974 active connections. 

Initially, the water master plan was projected to conduct scenarios for 5, 10, and 15 years. Efforts 

to align with the wastewater master plan planning, scenarios will be made for 5 and 15 years. This 

was determined to be in correspondence with the wastewater projected growth planning since most 

of the future growth will be serviced by water and wastewater. 

Growth projections in Manor are broken down into 5 and 15-year increments. For the 5-year 

projected growth, Figure 9-3 shows the projected area that will be developed and serviced by 

Manor. The total demand including the existing system will be 13,774 LUEs, which equates to 3.2 

MGD. For the 15-year projected growth rate, Figure 9-4 shows the projected area that will be 

developed and serviced by Manor. The total demand including the existing system will be 32,000 

LUEs. This equates to 7.4 MGD. However, the ultimate build-out date for these developments is 

not proof of concept yet.  

Development activity began to pick up in the City in 2009 where the City had an economic rush 

of people moving to Manor. From the year 2009 to 2023 the average annual growth rate was 12%. 

This robust growth will continue within Manor with major developments moving in. For this Water 
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Master Plan, it has been assumed that construction will have a continuous growth through 2030 

and 2038. Robust growth will continue to be evident from 2021 – 2031 with the influx of 

multifamily homes and large commercial businesses coming into Manor. These major commercial 

developments are along US HWY 290. The increase in commercial businesses is projected to 

increase from 2023-2030. At the end of the 15-year planning period, there will be an estimated 

total water demand equal to approximately 32,000 LUEs. Build-out of all the proposed 

developments is assumed to occur around 2038. After this 15-year growth robust growth rate, the 

growth rate should plateau due to Manor's serviceability reach.  

3 SYSTEM REQUIREMENTS  

3.1 Treatment 

The rules and regulations for water treatment and distribution systems, as promulgated by the 

Texas Commission on Environmental Quality (TCEQ), govern the design and operation of any 

public water system in Texas. The rules are intended to serve as “minimum” standards to ensure 

safe and reliable water service to system customers. Throughout this report, the term “standards” 

is used to refer to these rules and regulations. Water system rules and regulations are listed in 

Chapter 290 of the Texas Administrative Code.  

Minimum requirements for water treatment vary depending on the source and the specific 

characteristics of the water supply. Water from lakes and rivers typically has relatively high 

concentrations of suspended solids (sediment) and biological/organic constituents that require a 

significant amount of treatment to make the water safe and palatable for consumption. The 

minimum treatment requirements for surface waters include pretreatment disinfection, taste and 

odor control, continuous coagulation, sedimentation, filtration, and final chlorination to maintain 

disinfection throughout the distribution system. As used here, the term chlorination could mean 

treatment with chlorine or other suitable, disinfecting chlorine compounds. Water derived from 

underground sources is typically well-filtered of sediment and biological/organic constituents but 

will contain concentrations of dissolved solids that are characteristic of the geologic formation 

from which the water was removed. If the water meets drinking water standards directly out of the 

ground, then the minimum treatment requirement is chlorination to maintain disinfectant 

concentrations in the distribution system. If groundwater does not meet drinking water standards, 

for example due to high concentrations of iron that are leaching from the aquifer, then additional 

treatment would be required to meet the standards. Groundwater that is subject to contamination 

from the surface, for example shallow groundwater that may not be filtered adequately to remove 

viruses or other pathogens, has an additional minimum treatment requirement of coagulation and 

direct filtration.  

3.2 System Capacity 

The term, “System Capacity,” refers to four individual components of a water system: i) supply, 

or “quantity,” of water available to the system, ii) water storage capacity, iii) pumping capacity, 

and iv) distribution system capacity. Capacity requirements vary according to the source of raw 

water, number of customer connections, and nature of the customers in a water system. As defined 

in the TCEQ standards, the City of Manor’s water system is classified as a community water 

system with both a groundwater supply and a purchased water supply and more than 250 
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connections. Minimum system capacity requirements for this classification follows. Table 3-1 

displays the minimum requirements that are required by TCEQ. 

1. Supply 

a. The minimum supply requirement is a combined well and purchased water capacity 

of 0.6 gallons per minute (gpm) per connection, both for the water system as a 

whole and each portion of the system which cannot be served by any other portion 

of the system, i.e., each “stand-alone” portion.   

2. Water Storage 

a. The minimum total storage requirement, which includes both ground storage and 

elevated storage, is 200 gallons per connection. For systems with more than 2,500 

connections, 100 gallons of elevated storage per connection must be provided to 

maintain pressure within the system. In systems with less than 2,500 connections, 

the requirement for 100 gallons of elevated storage per connection may be replaced 

with pressure tank capacity of 20 gallons per connection. Systems that do not 

provide at least 100 gallons of elevated storage per connection are required to have 

emergency power capable of sustaining the delivery of 0.35 gpm per connection 

during the loss of normal power supply. These storage requirements apply to the 

system and each stand-alone portion of it. 

3. Pumps 

a. Two or more pumps must be provided at each pump station or pressure plane that 

have a minimum capacity of 2.0 gpm per connection or 1,000 gpm, whichever is 

less, with the largest pump out of service. For systems that provide at least 200 

gallons of elevated storage per connection, the minimum requirement is two or 

more pumps with a combined capacity of 0.6 gpm per connection at each pump 

station or pressure plane. 

4. Distribution System 

a. The system for distributing water to customers, which includes the water mains, 

pump stations and water storage tanks (elevated and ground), must be sized to 

maintain a minimum pressure of 35 pounds per square inch (psi) at all points in the 

system at flow rates of at least 1.5 gpm per connection. If the water system is also 

intended to provide firefighting capability, a minimum pressure of 20 psi must be 

maintained at all points in the system under the combined fire flow and 1.5 gpm 

per connection. 
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Table 3-1: TCEQ Capacity Requirements 

 
Proposed 5 -Year 

2028 

Proposed 15 – Year 

2038 

Estimated Demand in 

LUEs 13,774 32,000 

Supply (MGD) 

[gpm/LUE] 

12 

[0.6] 

28 

[0.6] 

Elevated Storage (MG) 

[gal/LUE] 

1.4 

[100] 

3.2 

[100] 

Total Storage (MG) 

[gal/LUE] 

2.8 

[200] 

6.4 

[200] 

Pumps (gpm) 4,000 8,000 

 

3.3 Water System 

As of January 2023, there were approximately 5,974 active connections in the City’s water billing 

system. This number includes connections supplied directly from the City’s water production 

facilities and water system interconnects. In 2022 the City of Manor produced and purchased an 

average quantity of water of 230 gallons per day per connection, which includes unbilled system 

losses. Figure 9-5 shows the current service area (Manor's CCN) 

The City operates three groundwater wells near the intersection of Gilbert Lane and FM 969 that 

can produce up to approximately 1.1 million gallons of water per day. During drought conditions, 

such as the extended drought from 2007-2011, well production dropped to a maximum of around 

400,000 to 500,000 gallons per day. The groundwater produced by these wells meets current 

drinking water standards. The City treats the groundwater with free chlorine, to maintain 

disinfectant residuals in the distribution system. 

The City of Manor currently has water system interconnects with the City of Austin, Manville 

WSC, and EPCOR. The 500,000-gallon interconnect with Austin is on the south side of US 290 

at Manor’s western jurisdictional boundary. The City of Manor’s side of the interconnect with the 

City of Austin is designed to supply up to 3 million gallons of water per day to Manor. The Austin 

interconnect, established under a wholesale water agreement, permits Manor to buy up to 1.5 

million gallons daily in 500,000-gallon increments with a minimum pressure of 35 pounds per 

square inch. However, it remains unused due to the necessary City infrastructure updates for its 

intended emergency use and its excessive cost. The current agreement with Austin is set to expire 

in 2026, but both parties can mutually renew and extend it in writing, pending approval from their 

respective governing bodies. 
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The City of Manor currently has a wholesale water service contract from EPCOR to be supplied 

with up to 1.075 MGD. Per the agreement, the City has the right request up to an additional 2.0 

MGD from EPCOR. The City is currently in discussions with EPCOR about additional capacity. 

Over the recent years EPCOR has been supplying a maximum of 700,000-800,000 GPD. The 

agreement with EPCOR will expire in June of 2039. This agreement can be negotiated for an 

extension one year prior to the expiration term under similar conditions.  

There are also currently two interconnects between Manor’s and Manville WSC’s water systems, 

a permanent interconnect located along Tower Road west of Bois D’Arc Lane and a temporary 

interconnect along US 290 east of Bois D’Arc Lane. The interconnects with Manville WSC were 

installed under wholesale water agreements with both Manville WSC and the City of Pflugerville; 

Manville WSC’s water distribution system is being used to transport water produced by the City 

of Pflugerville to the City of Manor. These agreements require the City of Manor to purchase at 

least 250,000 gallons per day and allow a maximum daily usage of 500,000 gallons. As designed, 

the Tower Road interconnect could theoretically supply Manor with an approximate maximum of 

3 million gallons per day; however, EPCOR’s water system cannot deliver that flow rate to Manor.  

There are two “emergency” interconnects with Metro H2O’s water system (these are considered 

“emergency” interconnects because they cannot be used on a regular basis and there is no 

guarantee of a minimum amount of water that will be available). The first is located along Gregg 

Manor Road near the Shadowglen elevated storage tank and can deliver a maximum of 

approximately 100,000 gallons per day to Manor. This interconnect can also deliver water from 

Manor to Metro H2O on an emergency basis. The second interconnect is at the City of Manor’s 

groundwater facilities on Gilbert Lane. The second interconnect supplies raw groundwater from 

Metro H2O’s well field into the City’s clearwell tank where it can be is subsequently treated and 

pumped to Manor.  

The City of Manor currently operates ground and elevated water storage facilities with a combined 

capacity of approximately 1.53 million gallons. This total storage capacity represents over 323 

gallons of storage per connection for the current number of customers. There are four (4) 165,000-

gallon ground storage tanks with a combined capacity of 660,000 gallons located at the well field, 

at an intermediate location along FM 973 between the well field and Downtown Manor, and two 

tanks in Manor’s public works yard on Parsons Street. The City’s two (2) 500,000-gallon elevated 

storage tanks are located along West Parsons Street (the West Elevated Storage Tank, West EST 

(Elevated water Storage Tank)) and along Tower Road west of Bois D’Arc Lane (the East EST). 

Both elevated storage tanks overflow at 690 feet above mean sea level (AMSL) and are part of the 

single pressure plane that the City currently operates. The East and West ESTs currently provide 

over 191 gallons of elevated storage per connection. There are facilities located at both elevated 

storage tanks for boosting disinfectant concentrations. The City owns four water pressure facilities 

which are no longer in use: 1) a 125,000 gallon elevated storage tank at the intersection of Burnet 

Street and Murray Street with an overflow elevation of 670 feet AMSL, 2) a 10,000 gallon 

hydropneumatic tank located in the public works yard on Parsons Street, and 3) an 80,000 gallon 

elevated storage tank with an overflow elevation of 656 feet AMSL located south of the 
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intersection of Caldwell and Parsons Streets, 4) A 165,000 gallon ground storage tank at the 

downtown water booster pump station located at 400 West Parsons Street. 

The City operates pump stations at the well field and at the Public Works yard. The well field 

pump station contains two identical pumps installed in parallel which each discharge at a nominal 

rate of 700 gpm. The pump station in the Public Works yard has four pumps installed in parallel – 

two which discharges at a nominal rate of 500 gpm and two with a nominal discharge rate of 700 

gpm.  

The primary transmission mains in the City’s existing water system are a 12-inch diameter pipe 

between the well field and the Public Works Yard, 12-inch and 16-inch diameter pipes along US 

290 from Downtown Manor to the Presidential Glen Subdivision east of Bois D’Arc Lane, a 16-

inch diameter pipe from the Public Works Yard to the West EST, and a 16-inch diameter pipe 

from the Presidential Glen Subdivision to the East EST. 

The City of Manor’s existing water system is depicted in Appendix A. 

Below this section will cover the population and meter growth rate within the system and the 

corresponding relation between the two. This section will also describe the percentage distribution 

of meter types within the system as well as the assumptions used to derive a conversion rate of 230 

GPD per LUE 

 As of January 2023, the current population of Manor is 20,818; this is reflected from the United 

States Census Bureau as well as data collected from City staff. City staff provided population data 

from 2006 to 2021, provided in Appendix B. Based on this given data the average annual growth 

rate is 11%. The City has provided data on the number of meters within the system and its growth 

rate from 2011 to 2022. Based on this given data the average annual growth rate for meters is 8%.  

The City of Manor’s Population growth rate from 2006-2023 has an average growth rate of 10.5%. 

The average annual meter growth rate from 2011-2022 is 8%. Meter data provided by the City is 

provided in Appendix B. After conforming with City staff, the Advisory Committee and City 

Council, a growth rate of 7% has been accepted for projecting future growth. This growth rate will 

be used to calculate projections within the model. 

 An analysis was also conducted to find the corresponding relationship between meter and 

population growth. Figure 3-1 shows the relationship between the number of meters and 

population.  
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Figure 3-1: Population Growth vs. Meter Growth 

From the meter and population data comparison, it can be confirmed that roughly 1 meter equates 

to 3 people within the system. Taking the average of a 10-year period there is a direct 

corresponding relationship with meters and the number of people of 0.34. In 2022 alone the ratio 

with the number of meters and the population monthly was 0.33 (equates to one-meter equals 

three-people).  

There will be more people than meters within the system due to the increase in apartments in 

Manor. Although apartments are listed as having one meter, more than three residents will be 

extracting water from this meter; however, this number is negligible compared to the entire system. 

Analyzing the meter data provided by the City from 2018-2022, we can calculate what percentage 

of meters are of what type. Following this trend from the past 5-years, the current meter percentage 

is 90.8% residential, .10% Multifamily, 4.38% builders, and 3.46% commercial meters. This data 

was collected from the City of Manor billing, tracking billed meters from 2018 through 2022. 

Figure 3-2 summarizes these results. 
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Figure 3-2: Percentage of Meter Types 

As of 2022, 19,565 people lived in and are serviced by Manor, following the trend of 1 meter 

equates to 3 people there are 6,522 meters within the system. Since 91% of the meters within the 

system are residential meters, 1 meter is equal to 1 LUE. A living unit equivalent (LUE) is defined 

as the typical flow that would be produced by a single-family residence located in a typical 

subdivision. An LUE is assumed to represent 3 people living in a residence. This is how we initially 

got a representation of one meter to three people.  

Tracking SCADA data, on average the City uses 1,486,383.38 gallons per day, dividing this by 

6,522 LUEs we are given roughly 228 gallons per day per LUE (gpd/lue). Converting gallons per 

day (gpd) to gallons per minute (gpm) we are given the following conversion of .158 gpm/lue to 

be conservative the conversion is rounded up to .16 gpm/lue or 230 gpd/lue. This ratio will be used 

to convert lues to gpm within the system. These will also be assumptions used to model the water 

system. 

The City of Manor has two water supply sources at three delivery points in the water system; 

EPCOR (Gregg Lane), EPCOR Gregg Manor Connection, and the Intermediate Storage Tank 

(Supplied by the Clearwell Tank from the Colorado Alluvium Wells #1, #2, #3). The City of Manor 

currently has a wholesale water service contract from EPCOR to be supplied with up to 1.075 

MGD. Historical observation from Manor shows that the wells produce on average 1.1 MGD. The 

intermediate Tank is supplied by two 1,000 gpm pumps at the Clear Well Tank. Based on this data 

the City is supplied with up to 2,175,000 gallons per day from the two sources. 

The City wells produce on average 1.1 MGD to the Intermediate tank based on the current 

equipment in the system and the contract from EPCOR is set to 1.075 MGD. Based on this 
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information, the City of Manor has a supply of 2,175,000 gallons per day. Using the projected 

growth rate of 7% to track the population, we can calculate demand in GPD. Figure 3-3 tracks the 

population growth to LUES, GPM, GPD, and surplus of the supply and highlights when demand 

will be greater than supply. Using this information and overlapping it with the projected trend that 

the City of Manor population is following, assumptions can be made to analyze when demand will 

outweigh supply.  

 

 

Figure 3-3: Supply vs. Demand 

Table 3-1 depicts the projection of when demand will outweigh the current supply. This is based 

on the current supply going into the system and the trending demand that Manor is seeing. The 

intersection for when the demand will be greater than the supply is in May 2027. The surplus 

highlighted in red is how much GPD is needed to supply the minimum amount for average and 

max day demand. 
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Table 3-2: Supply vs. Demand 

 

Using the 7% growth rate we can use the following equations to convert population to GPD to 

represent excess supply. Below are example equations using the population from 2021. 

18,285 people / 3 = 6,095 LUEs 

6,095 LUEs (.16 gpm/LUE) = 975 GPM 

975 GPM (1440 minutes per day) = 1,404,288 GPD 

2,175,000 GPD – 1,404,288 GPD = 770,712 GPD Surplus 

A relation is derived from these equations that 76.8 gpd/person is established. Surplus is supply 

minus demand. Supply is established by the 1.075 MGD EPCOR contract and 1.1 MGD from the 

wells (2.175 MGD). The current supply is 2.175 MGD. Based on the population projection 

additional water will be required in May of 2027. When Manors’ population is 28,320 or 9,440 

LUEs.  As of December 2023, the Population and LUE count in Manor is 20,818 people and 6,940 

LUEs.  

Comparing the projected population to the actual population created by the United States Census 

Bureau for 2023 our projection is on track to the actual population. The difference is less than one 

percent at .55%. 

  

Year Population No. of Meters No. of LUEs
Average Day 

Demand (GPD)
Max Day Demand 

(GPD)
Current Supply 

(GPD)

Surplus for 
Average Day 

(GPD)

Surplus for Max 
Day (GPD)

2021 18,285             6,095                6,095                1,401,850                  2,456,042                  2,175,000                  773,150                      (281,042.00)             
2022 19,565             6,522                6,522                1,500,060                  2,628,106                  2,175,000                  674,940                      (453,106.00)             
2023 20,818             6,940                6,940                1,596,200                  2,796,543                  2,175,000                  578,800                      (621,543.00)             
2024 22,276             7,426                7,426                1,707,980                  2,992,381                  2,175,000                  467,020                      (817,381.00)             
2025 23,836             7,946                7,946                1,827,580                  3,201,921                  2,175,000                  347,420                      (1,026,921.00)        
2026 25,505             8,502                8,502                1,955,460                  3,425,966                  2,175,000                  219,540                      (1,250,966.00)        
2027 27,291             9,097                9,097                2,092,310                  3,665,728                  2,175,000                  82,690                         (1,490,728.00)        
2028 29,202             9,734                9,734                2,238,820                  3,922,413                  2,175,000                  (63,820)                        (1,747,413.00)        
2029 31,247             10,416             10,416             2,395,680                  4,197,232                  2,175,000                  (220,680)                     (2,022,232.00)        
2030 33,435             11,145             11,145             2,563,350                  4,490,990                  2,175,000                  (388,350)                     (2,315,990.00)        
2031 35,776             11,926             11,926             2,742,980                  4,805,701                  2,175,000                  (567,980)                     (2,630,701.00)        
2032 38,281             12,761             12,761             2,935,030                  5,142,173                  2,175,000                  (760,030)                     (2,967,173.00)        
2033 40,961             13,654             13,654             3,140,420                  5,502,016                  2,175,000                  (965,420)                     (3,327,016.00)        
2034 43,829             14,610             14,610             3,360,300                  5,887,246                  2,175,000                  (1,185,300)                (3,712,246.00)        
2035 46,898             15,633             15,633             3,595,590                  6,299,474                  2,175,000                  (1,420,590)                (4,124,474.00)        
2036 50,181             16,727             16,727             3,847,210                  6,740,312                  2,175,000                  (1,672,210)                (4,565,312.00)        
2037 53,694             17,898             17,898             4,116,540                  7,212,179                  2,175,000                  (1,941,540)                (5,037,179.00)        
2038 57,453             19,151             19,151             4,404,730                  7,717,087                  2,175,000                  (2,229,730)                (5,542,087.00)        
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3.4 Future System Assumptions 

Based on the growth projections used in this update to the Water Master Plan, the City of Manor 

should plan to produce, purchasing, and distributing water to a total of 13,774 LUEs within the 5-

year planning window and 32,000 LUEs at a 15-year ultimate build-out. The distribution system 

will be expanded to serve the proposed developments shown in Figure 9-3 and Figure 9-4. These 

projections follow the wastewater master plan, apart from the non-Manor CCN areas.  

1. Supply 

a. If the average customer water usage remains the same, then the City should 

anticipate that in 5 years the average day water demand for the entire water system 

will be approximately 4.2 MGD and the maximum day demand will be determined 

by the current TCEQ standard, 0.6 gpm per connection, or approximately 8.4 MGD. 

Using the same assumptions at the 15-year ultimate build-out of the water system, 

the average day demand would be around 6.5 MGD and the regulatory maximum 

day supply would be around 13 MGD. Based on a minimum of 5 years' worth of 

data the City can request an exception to rules and regulations for public water 

system from TCEQ; to verify that the City does not need or use .6 gpm/LUE based 

on the 230 gpd/LUE that is historically being shown. The option for meeting these 

system demands include wholesale water purchases, wells, and/or surface water 

supplies.  

b. The City could benefit from reducing customer water usage over time. The potential 

benefits include reduced infrastructure costs and system-wide water demands. 

Installation of water saving fixtures and appliances in homes and businesses 

impacts water usage. A significant portion of the maximum daily water demand is 

used for landscape irrigation. The City could reduce potable water demands by 

promoting the reuse of wastewater effluent for irrigation. If the City can 

demonstrate that maximum day demands have been reduced below the TCEQ’s 

minimum capacity of 0.6 gpm per connection, the TCEQ does allow alternative 

capacities to be established within a water system. 

2. Water Storage 

a. To maintain an elevated storage capacity of over 100 gallons per connection and 

total water storage capacity of over 200 gallons per connection, the City will 

ultimately require adding an additional amount of approximately .5 million gallons 

of elevated storage and 1.3 million gallons of combined ground and elevated 

storage, respectively. To meet these future storage requirements, the City should 

plan to add an additional 2.2 million gallons of elevated storage and 5 million 

gallons of ground storage to its existing system. Currently the City has two 250,000 

gallon water storage tanks under construction that will be online in July 2025. An 

additional 500,000 gallons of storage will be added to the City by the first quarter 

of 2026. 

3. Pumps 

a. The City’s ultimate pump capacity requirements will depend on the source(s) of 

water that the City utilizes to meet the future system demands. The City’s two 

existing pump stations at the well field and in Downtown Manor have more than 
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sufficient capacity to deliver 1 MGD from the well field into the 690 Pressure Plane. 

The existing interconnect with Manville WSC’s water system delivers water at 

pressures sufficient to maintain the water level in the East EST without additional 

pumping facilities. Some of the potential wholesale water supply sources described 

in detail later in the report would require the City to pump the water into the 690 

Pressure Plane.  For planning purposes an additional 2 MGD (1,400 gpm) for the 5 

year and 6.3 MGD (4,400 gpm) of firm pumping capacity are proposed on the 690 

Pressure Plane.  This pump capacity represents half of the water supply the City 

will ultimately need to meet maximum daily demands. 

4. Distribution System 

a. The City of Manor requires that new subdivisions include water infrastructure 

capable of delivering the following fire flows: 

• Principal mercantile and industrial areas  3,000 gpm 

• Light mercantile areas    1,500 gpm 

• Congested residential areas   1,000 gpm 

• Scattered residential areas    1,000 gpm 

b. In turn, the City’s water transmission and distribution system should be designed 

to provide those flow rates at acceptable pressures to the new developments.  

c. Based on Table 3-3 TCEQ minimum capacity requirements, Table 3-4. shows the 

proposed supply, elevated storage capacity, total storage capacity and pumps to 

comply with the minimum TCEQ requirements. 

Table 3-3: TCEQ Capacity Requirements 

 
Proposed 5-Year 

2028 

Proposed 15-Year 

2038 

Estimated Demand in 

LUEs 
13,774 32,000 

Supply (MGD) 

[gpm/LUE] 

12 

[0.6] 

28 

[0.6] 

Elevated Storage (MG) 

[gal/LUE] 

1.4 

[100] 

3.2 

[100] 

Total Storage (MG) 

[gal/LUE] 

2.8 

[200] 

6.4 

[200] 

Pumps (gpm) 1,000 1,000 

 

  



Water Master Plan   Manor, TX 

 

29 

 

Table 3-4: City of Manor Water System Capacity1 

 
Current as of 

November 2022 

Proposed 5 -Year 

2028 

Proposed 15 – Year 

2038 

Estimated Demand in 

LUEs2 5,247 13,774 32,000 

Supply Average Day 

(MGD)16 

[gpm/LUE] 

2.1753 

[0.29] 

4.1754 

[0.21] 

8.3755 

[0.18] 

Supply Max Day 

(MGD)6 

[gpm/LUE] 

2.1753 

[0.29] 

6.1754 

[0.31] 

12.1755 

[0.26] 

Elevated Storage 

(MG) 

[gal/LUE] 

1.07 

[190] 

2.808 

[204] 

2.809 

[88] 

Total Storage (MG) 

[gal/LUE] 

1.48510 

[283] 

3.28511 

[239] 

3.28512 

[103] 

Pump Firm Capacity 

(gpm) 

1,70013 

 

3,70014 

 

3,70015 
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1 Figures do not include customers and wholesale water purchases in subdivisions in which the City of 

Manor provides retail billing service but does not supply water. Represents average day demands. 

2 The actual number of system connections (water accounts) will be less than the estimated number of 

Living Unit Equivalents (LUEs) in each scenario. The current average demand in the City’s water system 

is approximately 230 gallons per day per LUE. These numbers are based on the 5 year and 15-year CIP 

projections. 

3 Existing Supply includes 1.1 MGD from the City’s wells and 1.075 MGD from EPCOR. 

4 Proposed 5 -Year Supply includes 1.1 MGD from the City’s wells, 1.075 MGD from EPCOR and 2 MGD 

from other sources. 8,615 additional LUEs, 230 gpd/LUE. (2 MGD additional for Average day demand). 

An additional 4 MGD is needed to be sufficient for max day demand. 

5 Proposed 15 -Year Supply includes 1.1 MGD from the City’s wells, 1.075 MGD from EPCOR and 2 

MGD from other sources. 26,702 additional LUEs, 230 gpd/LUE (6.2 MGD additional for average day 

demand). An additional 10 MGD is needed to be sufficient for max day demand. 

6 This supply is based on the max demand day data. 

7 The existing elevated storage in the system is the 500,000-gal West EST and 500,000-gallon East EST. 

8 This elevated storage is the 1,000,000-gallons from the existing West and East EST, and the proposed 

300,000-gallon EST on Old Kimbro, 500,000-gallon EST on Gregg Manor, and the 1,000,000 EST on 

Gregg Lane. 

9 This elevated storage is the 1,000,000-gallons from the existing West and East EST, and the proposed 

300,000 EST on Old Kimbro, 500,000-gallon EST on Gregg Manor, and the 1,000,000 EST on Gregg Lane. 

10 This includes the storage from the two elevated storage 1,000,000 gallons, 200,000 from GST at the 

downtown water plant, 120,000 gallons intermediate tank, 165,000 gallons at the Clear Well. 

11 This includes the storage from the two elevated storage 2,800,000 gallons, 200,000 from GST at the 

downtown water plant, 120,000 gallons intermediate tank, 165,000 gallons at the Clear Well. 

12 This includes the storage from the two elevated storage 2,800,000 gallons, 200,000 from GST at the 

downtown water plant, 120,000 gallons intermediate tank, 165,000 gallons at the Clear Well. 

13 Existing pump capacity includes pumps at the City’s downtown pump station that serves the pressure 

plane with customers. Capacity is calculated with the largest pump out of service. 

14 This includes the existing pump capacity line. 1,000 GPM pumps for the elevated storage tanks on Gregg 

Manor, Gregg Lane and Old Kimbro. Capacity is calculated with the largest pump out of service 

15 Ultimate pump capacity assumes a proposed pump station with 3,700 gpm of firm capacity. 

16 This supply is based on the average day demand data. 
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3.5 Future Needs 

Based on the minimum TCEQ requirements and what is proposed for the 5-year and 15-year 

plan the City of Manor will need the following to keep up with demand and with TCEQ 

requirements. 

1. Supply 

a. Supply for the system is based on average and max day demands. In order to keep 

up with growth the minimum amount of supply needed for 5 years is an additional 

2 MGD for average day demand and an additional 4 MGD for max day demands.  

b. For the projected 15 years, an additional 6.2 MGD is needed for the average day 

demand and an additional 10 MGD is needed for max day demand. 

c. A variance request can be made to TCEQ since the minimum of 0.6gpm/LUE is 

not currently being used within the City in the current system. 

2. Elevated Storage 

a. An Additional 500,000-gallon elevated storage tank will be required for the 

proposed 15-year demand after the 5-year demand infrastructure is built out. This 

will meet the TCEQ minimum of 100 gal/LUE of elevated storage. 

3. Total Storage  

a. An additional 3,115,000 gallons of total storage will be required for the proposed 

15-year demand after the 5-year demand infrastructure is built out. This will meet 

the TCEQ minimum 200 gal/LUE of total storage. 

4. Pump Firm Capacity 

a. Pump capacity will be based on the ground and elevated storage tanks. Each pump 

station will need a minimum of 1,000 gpm with the largest pump out of service or 

2.0 gpm per connection, whichever is less. 
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4 WATER SUPPLY OPTIONS  

Whether the City chooses to produce and treat its own water, purchase treated water, or some 

combination of both to meet future demands, there are three currently viable sources from which 

the water could originate: 

1. Colorado Alluvium Groundwater 

2. Colorado River Basin Surface Water from LCRA 

3. Carrizo-Wilcox Aquifer 

4. Trinity Aquifer 

5. Additional water from EPCOR 

These water sources are described in detail below. 

4.1 Colorado Alluvium Groundwater 

4.1.1 Background 

Since 1985, the City of Manor has relied on a well system within the Colorado Alluvium aquifer 

(Figure 4-1) as its main source of potable water.  The well system consists of three shallow wells 

located approximately six miles south of town (near Gilbert Lane) that pump into a clearwell 

tank near one of the wells.  The pump station at the clearwell site then transfers the water from 

the clearwell to the intermediate storage tank site located approximately three miles to the north 

along FM 973.  The water then flows another three miles by gravity from the intermediate 

storage tank to the main water plant in town for storage and distribution. 

The Colorado Alluvium aquifer stretches roughly 200 miles from Austin to Wharton. The depth 

of the aquifer has been between 20 and 40 feet, with average thicknesses of 30 feet. Manor’s 

three wells vary in depth from 60 to 80 feet. All three wells have experienced a drop in water 

table elevation, with one well becoming inoperable in mid-2008 due to low water level 

conditions that precluded pumping. The reasons for the reduction in water tables are numerous 

and to some extent outside the scope of this report but are worth discussing in general terms. 

Utilization of the existing Colorado Alluvium well system to its fullest capacity is only reliable 

in the short-term.  

In addition to water availability from the aquifer, water quality is also an issue. By its very 

nature, the shallow alluvium aquifer presents potential vulnerabilities. Of primary consideration 

is contamination of the aquifer by agricultural activities and non-point source pollution. Changes 

in land use may again threaten the aquifer. And although a direct connection between the aquifer 

and surface waters has not been established, there is a risk that reclassification of the aquifer may 

occur. Reclassification would require additional treatment (equivalent to that of surface water) 

removing financial incentives for continued use of the water supply.   
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Figure 4-1: Colorado River Alluvium Map (Saunders, 1996) 

4.1.2 Water Quality and Susceptibility to Contamination  

Alluvial aquifers are typically close to land surface and may be more susceptible to surface 

contamination than deeper aquifers, prone to contamination from surface activities such as 

agriculture, which can introduce pesticides and nitrates, and urban development, which can 

contribute various pollutants. The Colorado River Alluvium, being an aquifer in direct contact 

with the river, has similar water quality characteristics to the river itself. The river is rated as 

exceptional for aquatic life, which suggests a relatively low level of contamination. However, 

because this aquifer is not recognized as a minor aquifer, it is not monitored as stringently as 

other designated aquifers, potentially leaving it more vulnerable to future pollution. 

The following Table 4-1. and Figure 4-2 depict the contaminants of interest for the Colorado 

Alluvium with the first three columns of the table applying to any underground water source 

containing the constituent or property, while the last column is specific to the Colorado 

Alluvium.  
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Figure 4-2: Map of East Travis County depicting well and spring water chemical contaminations 

(Brune & Duffin, 1983) 

It is pertinent to note that other shallow aquifers, such as the Brazos River alluvium, have been 

deemed to be highly vulnerable to pollution. Impacts of sand and gravel mining on water quality 

in the Brazos River alluvium have been investigated and proven to be hazardous when 

unregulated over long periods of time. On a biennial schedule under the Federal Clean Water 

Act, the TNRCC performs a water quality inventory of surface water and ground water in Texas. 

This inventory includes assessments of water quality conditions in major and minor aquifers, as 

designated by the Texas Water Development Board. The inventory does not include detailed 

assessments of other aquifers. For example, the Brazos River alluvium is assessed, but not 

alluvial deposits of the Colorado River, the Trinity River, or other significant alluvial aquifers. 

The characteristics (shallow aquifer, unconfined, limited assimilative capability) which make the 

Brazos River alluvium vulnerable to pollution would also apply to the Colorado River alluvium 

(Saunders, 1996). 
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Table 4-1: Chemical content of water in the Colorado River Alluvium explained (Brune & 

Duffin, 1983) 

Constituent or 

Property 

Source or Cause Significance Alluvium and terrace 

deposits 

Silica (SiO2) Dissolved from 

practically all rocks 

and soils, commonly 

less than 30 mg/l. 

High concentration, 

as much as 100 mg/l, 

generally occurs in 

highly alkaline water. 

Forms hard scale in pipes and 

boilers. Carried over in steam 

of high-pressure boils to form 

deposits on blades of turbines. 

Inhibits deterioration of zeolite-

type water softeners. 

6 - 41 

Iron (Fe) Dissolved from 

practically all rocks 

and soils. May also 

be derived from iron 

pipes, pumps, and 

other equipment. 

On exposure to air, iron in 

ground water oxidizes to 

reddish-brown precipitate. 

More than about 0.3 mg/l stain 

laundry and utensils reddish-

brown. Objectionable for food 

processing, textile processing, 

beverages, ice manufacture, 

brewing, and other processes. 

Texas Department of Health 

(1977) drinking water standards 

state that iron should not 

exceed 0.3 mg/l. Larger 

quantities cause unpleasant 

taste and favor growth of iron 

bacteria. 

0 - 0.02 

Calcium (Ca) 

and 

Magnesium 

(Mg) 

Dissolved from 

practically all rocks 

and soils, but 

especially from 

limestone, dolomite, 

and gypsum. Calcium 

and magnesium are 

found in large 

quantities in some 

brines. Magnesium is 

present in large 

quantities in sea 

water. 

Cause most of the hardness and 

scale-forming properties of 

water; soap consuming (see 

hardness). Waters low in 

calcium and magnesium desired 

in electroplating, tanning, 

dyeing, and in textile 

manufacturing. 

(Ca) 20 - 894 

(Mg) 1 - 303 

Sodium (Na) 

and Potassium 

(K) 

Dissolved from 

practically all rocks 

and soils. Found also 

are oil-field brines, 

Large amounts, in combination 

with chloride, give a salty taste. 

Moderate quantities have little 

effect on the usefulness of 

water for most purposes. 

(Na) 7 - 1,120 

(K) <1 - 19 
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sea water, industrial 

brines, and sewage. 

Sodium salts may cause 

foaming in steam boilers and a 

high sodium content may limit 

the use of water for irrigation. 

Bicarbonate 

(HCO3) and 

Carbonate 

(CO3) 

Action of carbon 

dioxide in water on 

carbonate rocks such 

as limestone and 

dolomite. 

Bicarbonate and carbonate 

produce alkalinity. 

Bicarbonates of calcium and 

magnesium decompose in 

steam boilers and hot water 

facilities to form scale and 

release corrosive carbon-

dioxide gas. In combination 

with calcium and magnesium, 

cause carbonate hardness. 

(HCO3) 9 - 640 

Sulfate (SO4) Dissolved from rocks 

and soils containing 

gypsum, iron 

sulfides, and other 

sulfur compounds. 

Commonly present in 

some industrial 

wastes. 

Sulfate in water containing 

calcium forms a hard scale in 

steam boilers. In large amounts, 

sulfate in combination with 

other ions gives a bitter taste to 

water. Texas Department of 

Health (1977) drinking water 

standards recommend that the 

sulfate content should not 

exceed 300 mg/l. 

< 4 - 2,544 

Chloride (CI) Dissolved from rocks 

and soils. Present in 

sewage and found in 

large amounts in oil 

field brines, sea 

water, industrial 

brines. 

In large amounts in 

combination with sodium, gives 

salty taste to drinking water. In 

large quantities, increases the 

corrosiveness of water. Texas 

Department of Health (1977) 

drinking water standards 

recommend that the chloride 

content should not exceed 300 

mg/l. 

6 - 2,500 

Fluoride (F) Dissolved in small to 

minute quantities 

from most rocks and 

soils. Added to many 

waters by fluoridation 

of municipal 

supplies. 

Fluoride in drinking water 

reduces the incidence of tooth 

decay when the water is 

consumed during the period of 

enamel calcification. However, 

it may cause mottling of the 

teeth, depending on the 

concentration of fluoride, the 

age of the child, amount of 

drinking water consumed, and 

susceptibility of the individual 

(Maier, 1950, p. 1120-1132). 

< 0.1 - 5.8 
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Nitrate (NO3) 

or Nitrate (as 

N) 

Decaying organic 

matter, sewage, 

fertilizers, and 

nitrates in soil. 

Concentration much greater 

than the local average may 

suggest pollution. Texas 

Department of Health (1977) 

drinking water standards 

suggest a limit of 45 mg/l (as 

NO3) or 10 mg/l (as N). Waters 

of high nitrate content have 

been reported to be the cause of 

methemoglobinemia (an often-

fatal disease in infants) and 

therefore should not be used in 

infant feeding (Maxcy, 1950, 

p.271). Nitrate is shown to be 

helpful in reducing 

intracrystalline cracking of 

boiler steel. It encourages the 

growth of algae and other 

organisms which produce 

undesirable tastes and odors.  

(NO3) < 0.4 - 540 
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4.1.3 Reliance on Others 

The Colorado River's flow levels below Bastrop are effectively fully allocated, and any further 

decrease in inflow—such as that caused by increased groundwater extraction—threatens existing 

water rights and the ecological health of the river and surrounding alluvium. With about 1,300 

active water rights in the Colorado basin, reductions in river flow are expected to decrease the 

reliability of water availability for all rights holders, albeit by a relatively small percentage 

(under 3%) within the upcoming years (Environmental Stewardship, N.d.). 

4.1.4 Treatment Complexity 

When taking into account the contaminants of interest for the Colorado Alluvium and the 2022 

drinking water quality reports from the City of Manor, these findings confirm that the biggest 

hurdle to treatment is agriculture byproducts and mineral content (Manor, 2022). Considering the 

City currently has two active wells from this source that are being treated, it is not unreasonable 

to state that this is of minor concern, with passing scores for water quality required by state and 

federal law in previous years.  

4.1.5 Time and Capacity 

The biggest hurdle to obtaining water from the Colorado Alluvium would be the potential need 

for land acquisition to build new wells and pipelines, in the worst-case scenario that the land area 

currently owned by the City is at capacity for groundwater withdrawal. This will need to be 

further examined before a conclusion can be made. The next time commitment is the actual 

construction of the wells and piping, which would likely be faster to design and build than other 

water sources due to the familiarity of the alluvium and the land in-between. In this specific 

regard, the Colorado Alluvium is a very compelling alternative water source. 

The City of Manor has three wells in the Colorado River Alluvium, two active. All three wells 

have experienced a drop in water table elevation, with one well becoming inoperable in 2008 due 

to low water level conditions. The main source of recharge for the alluvium is the Colorado 

River, which is currently recharging at slower rates each year as the population of Central Texas 

increases. The Colorado River is expected to become a “losing” river (meaning that with 

baseline yearly recharge and pumping estimates it will not refill and instead lose more water than 

can be replaced) as early as 2050 (Environmental Stewardship, N.d.). 

These flow reductions also mean that the environmental flow standards, crucial for maintaining a 

sound ecological environment, are not being met consistently. Groundwater pumping contributes 

to a gradual and long-term reduction of streamflows, posing a risk to the river's ecological 

integrity, as the established flow recommendations are not being fulfilled, further aggravating the 

river's health and potentially impacting its legal and environmental obligations (Environmental 

Stewardship, N.d.). 
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Figure 4-3: Map of East Travis County depicting altitude of water level in the alluvium and 

terrace deposits in Spring of 1978 (Brune & Duffin, 1983) 

 
Figure 4-4: Bastrop County Surface Water-Groundwater Interaction (Environmental 

Stewardship, N.d.) 
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4.1.6 Executive Summary 

The Colorado River Alluvium has served as a source of drinking water for the City of Manor 

since 1985 through its alluvial aquifer system. While this has historically been a cost-effective 

solution, meeting the City's needs via shallow wells, the aquifer's future as a sustainable water 

source is uncertain. The water table has seen a decline, with one well already ceasing operation 

due to low levels, and there are growing concerns about water quality due to potential 

contamination from agricultural and urban development. The aquifer's direct contact with the 

river also leaves it susceptible to the same vulnerabilities as the river itself, which includes being 

fully allocated and experiencing reduced inflow rates.  

From an infrastructure perspective, the City of Manor has the advantage of established wells and 

a working knowledge of the alluvial aquifer's behavior. This familiarity could allow for the 

expedited placement of new wells and pipelines, leveraging existing expertise and understanding 

of the local geological conditions. In terms of water treatment, the City is already equipped to 

handle the characteristics of the water from this source, with a historical track record of meeting 

state and federal quality standards. 

The City of Manor should consider the alluvium a viable short-term water source but should be 

cautious about its long-term reliability. Plans for alternative or supplemental water sources will 

likely be necessary to ensure a stable water supply for the City's future. 
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4.2 Colorado River Basin Surface Water from LCRA 

It may be worthwhile to also consider using the available Colorado River Basin surface water. 

This water supply currently serves nearly 80% of the population within the metropolitan areas of 

Austin, Bay City, Pflugerville, and Fredericksburg. This water is being used for mostly 

agricultural and industrial purposes, with a smaller portion being used for municipal purposes. 

Procurement of the raw water from the Colorado River Basin would involve the City applying 

for a contract with the City of Austin or the Lower Colorado River Authority.  
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4.3 Carrizo-Wilcox Aquifer 

4.3.1 Background 

The Carrizo-Wilcox Aquifer (Figure 4-5) is one of the major aquifers in Texas and stretches 

from northeast to southwest between the borders with Louisiana and Mexico. The portion of the 

aquifer nearest Manor is in Lee, Burleson, Bastrop, Fayette, and Caldwell Counties. The Carrizo-

Wilcox aquifer comprises the Hooper, Simsboro, and Calvert Bluff formations of the Wilcox 

Group, along with the overlying Carrizo Formation of the Claiborne Group. This major aquifer is 

primarily made up of sand, occasionally mixed with gravel, silt, clay, and lignite, and is 

classified as both a confined aquifer, located below the land surface and saturated with water, 

and an unconfined aquifer, where the upper water surface, or water table, is at atmospheric 

pressure and can fluctuate. The aquifer's outcrop area spans 11,227 square miles, with an 

additional subsurface area covering 25,491 square miles, extending through 66 counties in 

Texas, with 65% of its area falling under groundwater conservation districts. The aquifer 

supplies water to approximately 60 counties. The City of Manor (Figure 4-6) is not located 

within the boundaries of the aquifer but is about 9 miles from the closest boundary (Bruun, 

Jackson, Lake, & Walker, 2016).  

Potable water can be extracted from the Carrizo-Wilcox Aquifer east of Manor within the 

outcrop area and from the subsurface portions of the aquifer for an additional 20 to 30 miles to 

the southeast. Groundwater extracted from outcrops and subsurface portions of the Carrizo-

Wilcox Aquifer has distinct characteristics. Water from the outcrop is hard and typically has total 

dissolved solids concentrations of less than 1,000 milligrams per liter. Water from the subsurface 

area is typically softer, contains concentrations of total dissolved solids concentrations less than 

1,000 milligrams per liter except in the southern and western portions of the aquifer.  

The Carrizo-Wilcox aquifer receives water primarily from rainfall on its outcrop and seepage 

from lakes and streams. However, much of this water is lost to evaporation, runoff, and 

transpiration by plants, with only a small portion reaching the water table. Recharge to the 

aquifer also occurs through interformational leakage from overlying younger beds. Groundwater 

in the aquifer is either under water-table or artesian conditions. In the outcrop areas, water-table 

conditions exist, where the top of the zone of saturation is under direct atmospheric pressure. In 

areas where less permeable beds overlie the aquifer; groundwater is under artesian pressure. 

When tapped by wells, this pressure can cause water to rise above the top of the aquifer and flow 

to the surface, particularly in areas of low elevation along major rivers (Thorkildsen & Price, 

1991).  

 



Water Master Plan   Manor, TX 

 

43 

 

 

Figure 4-5: The Carrizo-Wilcox Aquifer, showing the unconfined and confined (Bruun, Jackson, 

Lake, & Walker, 2016). 
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Figure 4-6: Manor, TX, with relation to the Carrizo-Wilcox Aquifer. 

4.3.2 Water Quality and Susceptibility to Contamination 

Figure 4-7 illustrates the water quality in the aquifer, showing isolated areas of slightly saline to 

moderately saline groundwater in the eastern and central portions, and more widespread areas of 

slightly to moderately saline groundwater in the southwest. In the unconfined area, groundwater 

is hard and typically has total dissolved solids concentrations less than 1,000 milligrams per liter. 

Groundwater in the confined area is generally softer with total dissolved solids concentrations 

less than 1,000 milligrams per liter, except in the southern and western portions where 

concentrations may be higher (George, Mace, & Petrossian, 2011). Some parts of the aquifer, 

like the Winter Garden area and parts of Brazos County, exhibit slightly to moderately saline 

water with total dissolved solids concentrations ranging from 1,000 to 7,000 milligrams per liter 

(Bruun, Jackson, Lake, & Walker, 2016).  

Between 2005 and 2006, the Texas Water Development Board (TWDB) conducted an analysis 

of 331 groundwater samples, focusing on major and minor ions, trace elements, and 

radionuclides. Overall, the quality of the groundwater was deemed satisfactory, but some 

samples exceeded the maximum contaminant levels and secondary standards for nitrate, lead, 

fluoride, chloride, sulfate, iron, manganese, and totally dissolved solids (Boghici, 2009). 

Groundwater salinity in the northern and central sections of the Carrizo-Wilcox Aquifer 

remained relatively stable over time, with minor changes observed. However, some wells in the 
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southern section of the aquifer showed notable changes. While most changes were moderate, not 

exceeding 100 milligrams per liter over the monitoring period, more significant fluctuations were 

observed in Zavala, Dimmit, and Frio counties. Nitrate levels in groundwater generally remained 

within acceptable limits for drinking water. Excessive iron in water, exceeding 0.3 ppm, can 

cause a metallic taste and, at levels exceeding 0.5 or 0.6 ppm, can lead to yellow or reddish stains 

on plumbing fixtures and clothing. This is a significant issue in Lee County, where about four-

fifths of all samples in a study conducted on the county’s groundwater in 1966 had iron 

concentrations above 0.3 ppm (Thompson, 1966). The majority of these samples came from 

depths between 80 and 375 feet, which is generally the zone of high-iron water. However, most 

aquifers yield water with less than 0.6 ppm iron at depths below 375 feet.  

The ground water in Bastrop County generally has good chemical quality, suitable for most uses. 

However, water at greater depths tends to be more mineralized due to dissolved rock material. 

Much of the ground water meets the chemical standards for drinking water set by the U.S. Public 

Health Service (in 1962). Excessive iron is a common water-quality issue in the county, causing 

a metallic taste and staining of fixtures and clothing. Sulfate levels are generally below the 

laxative threshold but can cause a bitter taste. High iron concentrations can be reduced by 

aeration or other methods, more commonly implemented in urban areas than rural ones where 

commercial systems may be required. High sulfate levels are localized and not a significant 

problem overall in Bastrop County (Follett, 1970). 

 

  



Water Master Plan   Manor, TX 

 

46 

 

 

Figure 4-7: Total dissolved solids in the Carrizo-Wilcox Aquifer (Bruun, Jackson, Lake, & 

Walker, 2016) 
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4.3.3 Reliance on Others 

The City of Manor has an agreement with EPCOR to source water from the Carrizo-Wilcox 

Aquifer. Opting to use this aquifer as a water supply would require an increase in the volume of 

water EPCOR must deliver to Manor under the existing agreement. Municipalities such as 

Bryan-College Station, Lufkin-Nacogdoches, and Tyler depend on the aquifer for their water 

needs, while lignite mining operations also extract a substantial amount of groundwater. The 

Lost Pines Groundwater Conservation District, which oversees 3,362 wells in Bastrop and Lee 

counties, is the nearest groundwater district to Manor (Turchi, 2023). This district focuses on the 

preservation, protection, and recharge of the Carrizo-Wilcox Aquifer, their primary water source. 

4.3.4 Treatment Complexity 

The aquifer's water is generally fresh to slightly saline, suitable for most purposes with little or 

no treatment. However, high iron and manganese content in deeper subsurface portions can be 

treated through aeration or chemical methods. The chemical quality of groundwater generally 

declines with depth throughout the region, and the presence of excessive iron is a main water 

quality issue in the aquifer. Practically all water samples contain some degree of iron, which can 

vary significantly from one area to another.  Municipalities and industries facing iron problems 

typically apply methods such as aeration, addition of chemicals, or other treatment methods to 

mitigate these issues. However, iron removal can pose a more significant challenge in rural areas 

lacking convenient methods for its removal (Thorkildsen & Price, 1991).  

4.3.5 Time and Capacity 

The Carrizo-Wilcox Aquifer in Texas has been a subject of debate regarding its available 

groundwater quantity. The 2022 State Water Plan, adopted by the Texas Water Development 

Board (TWDB), estimates the aquifer's average annual water availability at approximately 1.25 

million acre-feet per year as of 2020. Competition for this water resource is significant, 

particularly between Travis County, Williamson County, and neighboring areas (Bruun, Jackson, 

Lake, & Walker, 2016). 

The aquifer serves about 60 counties in Texas, providing water for municipal public-water 

supply, manufacturing, rural domestic use, and other needs. In 1997, total groundwater use from 

the aquifer amounted to 430,000 acre-feet per year (Harden & Nicot, 2003).  

Changes in water levels in the aquifer from 1995 to 2015 (Figure 4-8) show overall increased 

levels, particularly from 2000 to 2005, attributed to recharge. However, starting around 2005, the 

aquifer's southernmost portion has experienced an escalating drawdown, possibly linked to the 

expansion of oil field activity in formations like the Eagle Ford Shale (Dutton, 1999). 

Groundwater pumping in the central part of the aquifer is expected to increase between 2000 and 

2050, but at a slower rate compared to the 1990s. Pumping rates will rise from the Bryan-College 

Station well field but remain steady from the Lufkin-Angelina County well field. New well 

fields, including municipal ones, will be established or expanded. Municipalities and industries 

will drill new wells and increase withdrawal from the Carrizo–Wilcox aquifer to meet future 

needs. Despite mining operations continuing to extract a significant volume of groundwater, 

pumping rates related to mining are expected to stabilize or decrease after an increase from 1990 



Water Master Plan   Manor, TX 

 

48 

 

to 2010. Overall, total pumping from the Carrizo–Wilcox aquifer is projected to increase from 

194,000 acre-feet per year in 2000 to over 360,000 acre-feet per year in 2050 (Harden & Nicot, 

2003). 

Replenishment of the Carrizo-Wilcox aquifer occurs mainly through natural means, primarily 

from precipitation. Factors such as topography, vegetative cover, soil characteristics, and rock 

conductivity also play a role. Seepage from lakes and streams, as well as interformational 

leakage, contribute to recharge. Artificial recharge can be achieved through various methods, 

including running water over the aquifer's outcrop or pumping water into the aquifer through 

wells. In 1991, the aquifer's recharge rate was estimated to be slightly in excess of 1 inch per 

year (Thorkildsen & Price, 1991). 

Groundwater movement in the aquifer is initially downward through the zone of aeration, then 

horizontally towards areas of lower pressure controlled by topography. Groundwater can also 

move downdip along formation beds into the artesian section, seeping upward into overlying 

units. Flow rates vary widely based on sand distribution and hydraulic characteristics, with the 

highest flow rates occurring in areas with large sand deposits. 

Discharge from the aquifer occurs naturally through flow to rivers, lakes, springs, 

interformational leakage, transpiration, and evaporation. Major rivers like the Trinity, Brazos, 

and Colorado are significant natural discharge points. Artificial discharge through pumping wells 

can also alter natural flow patterns (Thorkildsen & Price, 1991).  
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Figure 4-8: Water level changes from 1995 to 2015 (Bruun, Jackson, Lake, & Walker, 2016) 
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4.3.6 Executive Summary 

The Carrizo-Wilcox Aquifer, a major groundwater source in Texas, presents several key 

indicators for Manor to consider regarding its adoption. The aquifer is generally not susceptible 

to contamination, but artificial discharge and less permeable overlying beds can increase 

vulnerability. Water quality is mostly fresh to slightly saline, suitable for most purposes, but high 

iron and manganese content in deeper portions may require treatment. The aquifer serves about 

60 Texas counties, supporting various needs like municipal water supply, highlighting its 

importance regionally. Treatment complexity varies, with some areas requiring minimal 

treatment, while others need aeration or chemical methods for iron and manganese. Availability 

depends on recharge rates and pumping, with changes in water levels impacting availability. The 

aquifer has substantial storage capacity and well yields, indicating a significant capacity to 

supply water. 

For Manor, situated near the aquifer but not within its boundaries, adopting the Carrizo-Wilcox 

Aquifer as a water source would involve an agreement with EPCOR for supply. The aquifer's 

water quality, recharge, and capacity make it a viable option, although considerations around 

treatment complexity and potential competition for its water are essential. Responsible 

management practices, considering the aquifer's importance and its management by the Lost 

Pines Groundwater Conservation District, are crucial. The projected increase in groundwater 

pumping in the aquifer's central part suggests a need for sustainable water use practices and 

careful monitoring to ensure its long-term viability as a water source for Manor. 
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4.4 Trinity Aquifer 

4.4.1 Background 

The Trinity Aquifer extends in a band through the central part of Texas from the Red River to the 

eastern edge of Bandera and Medina counties. This aquifer is composed of several smaller 

aquifers contained within the Trinity Group. Their combined freshwater saturated thickness 

averages about 600 feet in North Texas and about 1,900 feet in Central Texas.  

Water quality in the Trinity Aquifers is generally much lower than in the Edwards and more 

variable. The Middle Trinity yields moderate quantities of fresh to slightly saline water. In 

general, the Trinity groundwater is fresh but extremely hard in the outcrop of the aquifer. Total 

dissolved solids increase from less than 1,000 milligrams per liter in the east and southeast to 

between 1,000 and 5,000 milligrams per liter, or slightly to moderately saline, as the depth to the 

aquifer increases. Sulfate and chloride concentrations also tend to increase with depth.  

The aquifer is one of the most extensive and used groundwater resources in Texas. Although its 

primary use is for municipalities, it is also used for irrigation, livestock, and other domestic 

purposes. There have been attempts to regulate the Trinity water supply, but there is currently no 

conservation authority regulating the water supply near Manor. Water supplies within Trinity 

alone are estimated at 400,000 acre-feet per year in 2020. Water quality is the biggest concern 

utilizing this aquifer and may require a more complex water treatment process.  

The City of Manor is in the Trinity Aquifer sub-crop (confined) area. Travis County is in the 

lower Trinity of the Trinity Aquifer. Below in Figure 4-9, it shows the outline of the Trinity 

Aquifer. The area in the outcrop is 10,692 square miles and the area in the subcrop is 21,308 

square miles. There is a total of 61 counties that contain the aquifer. Figure 4-10 shows the 

structural cross-section of the Trinity Aquifer in Travis County shown as line E’ to E. This 

information was formulated for the Texas Aquifer Study in 2016 (Bruun, Jackson, Lake, & 

Walker, 2016). 

Based on recent water levels in the aquifer collected from well number 58-44-201, near the City 

of Manor, the water level is between 500-550 ft. This is shown in Figure 4-11. The Trinity 

Aquifer Structural Cross section that the City of Manor will be focusing on is the Younger 

Formation, Woodbine Group, Washita and Fredericksburg Group. 

The Primary source for this aquifer is groundwater, which falls into the outcrops.  

In the subsurface, the lower Trinity aquifer is overlain by the impervious Hammett Shale 

Member of the Travis Peak Formation and, as a result, artesian conditions exist. The aquifer is 

completely water-saturated and hydrologically connected through the joints and cavities in the 

limestone of the Sligo member of the Travis Peak Formation as well as the pore spaces in the 

sands of the Hosston Member. The hydrostatic pressure is sufficient to cause static water levels 

to rise above the aquifer and, in some cases, to cause the wells to flow. There are many flowing 

Hosston wells, particularly in lower areas along the Colorado River (Brune & Duffin, 1983).  
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Figure 4-9: Outline of the Trinity Aquifer. 
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Figure 4-10: Trinity Aquifer Structural Cross Section. 
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Figure 4-11: Water level changes in the Trinity Aquifer 1995-2015 
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4.4.2 Water Quality and Susceptibility to Contamination  

The chemical composition of the water as it compares to TCEQ regulations for primary and 

secondary drinking water standards. As per TCEQ Chapter 290 Subchapter F section 290.101. 

This aquifer is classified as groundwater. Groundwater is fresh but very hard in the outcrop of 

the aquifer. Total dissolved solids concentrations increase from less than 1,000 milligrams per 

liter in the outcrop area to between 1,000 and 5,000 milligrams per liter, or slightly to moderately 

saline, down-dip as the depth to the aquifer increases. High sulfate and chloride concentrations in 

the Trinity Aquifer are attributed to the dissolution of evaporite beds in the upper unit of the 

Glen Rose Formation and in the Middle Trinity Aquifer to gypsum and evaporite beds in the 

Cow Creek Member of the Travis Peak Formation.  

Based on the location for the City of Manor the Trinity Aquifer is slightly saline ranging from 

1,000-3,000 milligrams per liter for total dissolved solids (Bruun, Jackson, Lake, & Walker, 

2016). Figure 4-12 shows a map of the fresh, slightly saline, and moderately saline in the Trinity 

Aquifer. 

The probability the water source may become contaminated soon and possibly reclassified. The 

possibility of reclassification of a water source is a risk because it may require changes in 

treatment requirements. This can lead to rushed infrastructure and unexpected capital costs.  

 The Lower Trinity Aquifer is not known to be susceptible to contamination and has a low 

possibility of being reclassified. This aquifer is classified as a groundwater source and is one of 

the most popular aquifers in Texas to be used for municipal use.  

The TWDB collected water samples following standard procedures (Nordstrom and Beynon, 

1991) from the Trinity and Woodbine aquifers between 1990 and 1998 throughout the study 

area. Samples were analyzed for major anions and cations and selected trace elements including 

nitrate, nitrogen (as NO3), sulfate, chloride, sodium, calcium, magnesium, silica, total potassium, 

strontium, carbonate, bicarbonate, and fluoride (Langley, 1999). 

There is a potential of areas with high fluoride in the deeper regions of the aquifer in Travis 

County. The unusually high to excessive concentrations of fluoride detected in the ground waters 

of the Trinity Group aquifers are present due to the dissolution of naturally occurring fluoride 

minerals within some of the sedimentary rocks of the Trinity Group. Such unusually high to 

excessive concentrations of fluoride are readily detected in the deeper portions of the Trinity 

Group aquifers, particularly in the Lower Trinity aquifer in Travis and Bandera Counties, the 

Middle Trinity aquifer in Travis, Hays, Bandera, Kendall, and Kerr Counties, and the Upper 

Trinity aquifer in Travis, Hays, and Bandera Counties. Such inherent concentrations of unusually 

high to excessive concentrations of fluoride were also detected in the Mid-Cambrian aquifer in 

Blanco and Gillespie Counties (Bluntzer, 1992).  

The potential of high fluoride is only brought to attention if the well is drilled to the last layer in 

the aquifer, this isn’t recommended due to the potential risk of additional treatment, low 

permeability, and the depth of this layer.  
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Figure 4-12: Total Dissolved Solids in the Trinity Aquifer. 
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The Trinity Aquifer in the Travis County area is slightly saline, further investigation is needed to 

see the actual number of the total dissolved solids in the area around Manor. However, based on 

recent data gathered from wells around Manor the quality gets better the closer the samples are 

taken to Manor. 

4.4.3 Reliance on Others 

Travis County is in the groundwater management area number 8. Shown in Figure 4-13. The 

City of Manor does not fall under any groundwater conservation districts. Because of this, the 

City of Manor will have fewer regulations and be more autonomous when providing water to its 

residents. This will provide a sense of stability and control over the City’s water availability from 

the Trinity Aquifer. 

 

Figure 4-13: Ground Water Management Area 8 
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4.4.4 Treatment Complexity 

This section refers to the need for more treatment processes to get the water quality to meet 

public water drinking standards. Additional treatment requirements lead to capital costs and 

higher operational and maintenance costs in the long term.  

Chemical Quality (Report 276) 

Groundwater in the Trinity Group aquifer can be described as calcium carbonate water in 

western Travis County, becoming a sodium sulfate or chloride-type downdip. The water 

is usually neutral and very hard and its quality ranges from fresh to slightly saline in most 

cases. The quality of the water tends to decrease downdip to the southeast. Low 

permeability, restricted water circulation, and an increase in temperature cause the 

groundwater to become more highly mineralized in the downdip portion of the aquifer. 

The Trinity Group aquifer yields fresh to slightly saline water throughout most of Travis 

County. Faults appear to greatly restrict the movement of water through the aquifers. Due 

to this restricted movement, groundwater quality in the lower and middle Trinity aquifers 

has become moderately saline in one area up-dip from the Balcones fault zone. Downdip 

from the fault zone, the quality of groundwater improves in the lower Trinity as shown by 

chemical analyses of water from the City of Manor well (58-44-204) (Brune & Duffin, 

1983). 

Within Travis County, the Hosston Member again had the highest number of samples 

exceeding the maximum standard with 37 percent containing over 1.4 mg/l. The range in 

nitrate content was 0 to 88 mg/l in 219 samples. Three percent of the samples containing 

45 mg/l or more of nitrate were from the Hosston Member. The dissolved-solids content 

in the Trinity Group aquifer ranged from 103 to 5,690 mg/l in 236 samples: with the 

lower member of the Glen Rose Formation having the larger number (43 percent) of 

samples exceeding 1,000 mg/l. The Hosston members layer is the last layer in the aquifer 

structural cross-section starting at around 2,400 feet. For reference the City of Manor 

Well 58-44-204 ranges from 500-550 feet. 

Based on the well in the City of Manor 58-44-204, the lower trinity aquifer has favorable 

chemical quality for municipality groundwater use. Based on Manor's existing wells the 

water layer is around 535 feet in the younger formation, woodbine group, and Washita 

and Fredericksburg group. Based on this depth, the City of Manor will experience a 

higher quality of water being withdrawn from the aquifer. Based on the location and the 

depth needed, the water quality from the Trinity Aquifer is acceptable, needing a 

minimum amount of treatment and disinfectant.  
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4.4.5 Time and Capacity 

Below we will discuss the likelihood of the water source being available when the City needs it 

and the capacity that this Aquifer has available. 

Recharge to the Trinity Group aquifer is derived primarily from rainfall on the outcrop, 

underflow, vertical leakage, and seepage from lakes and streams. The upper and lower members 

of the Glen Rose Formation and the Hensell Sand Member of the Travis Peak Formation outcrop 

over most of western Travis County; therefore, these units receive the maximum recharge.  

Rate of decline: From the TWDB Report 339 a study was conducted from 1967-1987 that 

showed a rate of decline for the Lower Trinity in Travis County to be at 2.5 feet per year. This 

rate of decline should be noted to calculate how deep a well should be to counteract this rate of 

decline. 

A Texas Aquifer Study was conducted from 1995-2015 to depict the water level changes in the 

Trinity Aquifer. Travis County is outlined in black. From 1995-2000 and 2005-2015, the Trinity 

Aquifer experienced a negative water level change. It ranges from a water level change of -10 to 

-60. Figure 4-11 shows water-level changes in the Trinity Aquifer from 1995 to 2015 (Bruun, 

Jackson, Lake, & Walker, 2016).  

Abrupt changes in water-level elevations were not generally observed in the Trinity Group 

aquifer. The two main reasons for significant drawdown are normally associated with changes in 

annual rainfall and industrial or public-supply production (Duffin & Musick, 1991). The water 

levels in the sub-crop are primarily influenced by public supply demand. 

Figure 4-14 has well 58-44-201, located near the City of Manor. A steady decrease in water 

levels was seen, about 40 feet of drawdown between 1966 and 1984. Since 1984 the water 

elevation has increased by almost 65 feet. 

Availability of Ground Water for Development (Brune & Duffin, 1983): Based on an estimated 

annual effective recharge of 25,000 acre-feet, (1 acre-foot equates to 325,851 gallons) the 

amount of fresh to slightly saline groundwater available for additional development from the 

Trinity Group aquifer annually in Travis County would be approximately 20,200 acre-feet. In 

1976, approximately 1,540 acre-feet of groundwater was used from the aquifer in the downdip 

areas for municipal, industrial, irrigation, and domestic and livestock purposes. From March 

1972 through September 1973, springs and flowing wells inventoried and completed in the 

Trinity Group aquifer were measured. It is estimated that 3,250 acre-feet is discharged annually 

from springs and flowing wells; thus, the total annual discharge from the aquifer is about 4,790 

acre-feet. Travis County has the potential to withdraw an additional 6,582 MG. 
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Figure 4-14: Water Level Hydrograph 1999 

Development of groundwater in the Trinity Group aquifer should be primarily confined to the 

upper and lower members of the Glen Rose Formation, and the Hensell Sand Member of the 

Travis Peak Formation because these hydrologic units crop out over the majority of western 

Travis County; therefore, these units receive the maximum amount of recharge. Future lower 

Trinity aquifer development should be confined locally to areas not experiencing a marked 

decline in water levels. Also, areas near streams often have a better chance of developing 

solution channels necessary for larger well yields from shallow zones.   

Despite the Trinity Aquifer having a steady decline in the water level throughout Travis County. 

The Trinity Aquifer near Manor has been experiencing a steady water level increase. This 

indicates that a steady and stable amount of water is available. An existing well from when the 

city used the Trinity Aquifer as a former water source, is available for potential use. This well 

will need to be investigated further to see if this well can be reused or used for testing and 

investigation on the aquifer. Connection from the Aquifer to the City will be minimal since the 

aquifer goes under the city. 

In 1976 throughout Travis County, there is approximately 20,200 acre-feet or 6,585 MG of 

groundwater available for additional development. Further investigation is needed to see the 

current pump usage. The Trinity Aquifer does have enough capacity to offer a viable source of 

alternative water. However, in 2050 this aquifer will be the most stressed aquifer in Texas. 

Potential Ground Water Issues (Report 276) 

A well should usually be drilled deep enough to penetrate all of the water-bearing zones 

of an aquifer, and each of these should be completely screened. This permits higher 

specific capacity, reduced drawdowns, and greater yields. However, hard limestones, 

which are not likely to break down, and do not require well screens. Most domestic and 
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livestock wells in sand or gravel have slotted or perforated steel casing as a well screen. 

The slot width, length, and number per foot vary with the grain size of the aquifer. For 

the larger municipal, industrial, and irrigation wells, a manufactured well screen is 

preferable to slotted casing, since it permits much greater yields. Waters high in dissolved 

solids have an electrical conductivity high enough to cause serious electrolytic corrosion. 

The Houston Member of the Travis Peak Formation usually has this problem. If corrosion 

is expected, the well screen slots should be made slightly narrower than normal to allow 

for enlargement. Waters which are high in carbonate, sulfate, or iron, such as those of the 

middle Trinity aquifer, may cause serious incrustation of well screens (Brune & Duffin, 

1983). 

Gravel packing may be substituted for development of a well by removing the aquifer 

material adjacent to the well and replacing it with an artificially graded coarser material. 

In Travis County, gravel packs are used only rarely in deep wells such as those in the 

lower Trinity aquifer. Most commonly they are used in shallow wells in the alluvium and 

terrace deposits and the Navarro and Taylor Groups. 

Any future development of groundwater from the Trinity Group aquifer should be based 

on a program of test drilling, test pumping, and chemical analyses of water from the 

producing aquifer. Additional aquifer tests, using observation wells, are needed 

especially in the Trinity Group aquifer in order to refine information on the aquifer 

characteristics and capabilities. 
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4.4.6 Executive Summary 

Susceptibility to contamination: The Lower Trinity Aquifer is not known to be susceptible to 

contamination and has a low possibility of being reclassified. This aquifer is classified as a 

groundwater source and is one of the most popular aquifers in Texas for municipal use. 

Water quality: The Trinity Aquifer in the Travis County area is slightly saline. Based on recent 

data the quality of water gets better the closer and shallower you are to Manor.  

Based on the well in the City of Manor 58-44-204, the lower trinity aquifer has favorable 

chemical quality for municipality groundwater use. Based on Manor's existing wells the water 

layer is around 535 feet in the younger formation, woodbine group, and Washita and 

Fredericksburg group. Based on this depth, the City of Manor will experience a higher quality of 

water being withdrawn from the aquifer. Based on the location and the depth needed, the water 

quality from the Trinity Aquifer is acceptable, needing a minimum amount of treatment and 

disinfectant.  

Reliance on others: Travis County is in the groundwater management area number 8. The City of 

Manor does not fall under any groundwater conservation districts. Because of this, the City of 

Manor will have fewer regulations and be more autonomous when providing water to its 

residents. This will provide a sense of stability and control over the City’s water availability from 

the Trinity Aquifer. 

Time and Capacity: Despite the Trinity Aquifer having a steady decline in the water level 

throughout Travis County. The Trinity Aquifer near Manor has been experiencing a steady water 

level increase. This indicates that a steady and stable amount of water is available. It should be 

noted that the Trinity Aquifer will be one of the most popular and stressed aquifers in Texas. In 

1976, a study was conducted, and the Trinity Aquifer can approximately provide an additional 

20,200 acre-feet, equates to 6,582 million gallons. 

Based on overall demand in Texas, the Trinity Aquifer will be one of the most stressed aquifers 

in Texas by the year 2050. When extracting water from the trinity a log will need to be created to 

track how much capacity is left based on the water level elevation. 

There is an existing well from when the city used the Trinity Aquifer as a former water source. 

This well will need to be investigated further to see if this well can be reused or used for testing 

and investigation on the aquifer. Connection from the Aquifer to the City will be minimal since 

the aquifer goes under the city and a well has already been drilled. 
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4.5 EPCOR 

The City currently receives 1.075 million gallons of water through its current agreement with 

EPCOR. An updated agreement is currently being worked on between the City and EPCOR. 

Under the Existing Agreement, Manor had the right to reserve, retain, preserve, have, and enjoy 

the contract right to take a water supply of up to 1.075 million gallons per day of potable water 

from EPCOR to meet the demands of Manor’s customers in the Service Area, and EPCOR 

agreed to provide such potable water from sources it has acquired, and from production facilities 

it has constructed at its own cost and in a timely manner, in certain areas located within the 

Carrizo-Wilcox Aquifer in Burleson and Milam Counties, Texas. 
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5 EVALUATION OF WATER SUPPLY ALTERNATIVES 

As described in the previous Water Supply Options section of this report, there currently appear 

to be three viable sources of water that the City of Manor could use to meet future water 

demands: Colorado Alluvium wells, the Carrizo-Wilcox aquifer, or the Trinity Aquifer. The 

City’s two primary concerns with any water supply are reliability and costs.  

The overall reliability of a water source is a subjective determination that is influenced by 

several factors. The five criteria include: 

• Susceptibility to contamination: the probability the water source may become 

contaminated soon and possibly reclassified. The possibility of reclassification of a water 

source is a risk because it may require changes in treatment requirements. This can lead to 

rushed infrastructure and unexpected capital costs. 

• Water quality: the chemical composition of the water as it compares to TCEQ regulations 

for primary and secondary drinking water standards. 

• Reliance on others: the need for contracts and agreements between entities outside of the 

City of Manor. The goal is for Manor to be as autonomous as possible when providing 

water to its residents. This provides a sense of stability and control over the City’s water 

availability.  

• Treatment complexity: refers to the need for more treatment processes to get the water 

quality to meet public water drinking standards. Additional treatment requirements lead to 

capital costs and higher operational and maintenance costs in the long term. 

• Time: the likelihood of the water source being available when the city needs it. Some of 

the water supply options are a matter of construction while others are a matter of 

agreement; each has a different time of completion. 

• Capacity: available capacity in acre-feet from the proposed water source. 

Based upon the information provided previously in this report, the risks of the three potential water 

sources are compared in Table 5-1. This table is based on the risk probability of each risk factor. 

The lower the risk the better case scenario.   

  



Water Master Plan   Manor, TX 

 

66 

 

Table 5-1: Risks of Potential Water Sources 

Risk Factors Colorado Alluvium 
Carrizo-Wilcox 

Aquifer 
Trinity Aquifer 

Susceptibility to 

Contamination 
High Low Low 

Water Quality Medium Low Low 

Reliance on others Low High Low 

Treatment 

Complexity 
Low Low Medium 

Time Low Medium Low 

Capacity Medium Medium Low 

 

The economic analysis of each potential additional water sources is summarized in Table 5-2. 

Appendix G has a more detailed breakdown of the costs. 
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Table 5-2: Economic Analysis of Potential Wholesale Water Agreements 

Water Supplier Water Source Estimated Cost Significant Factors 

EPCOR Carrizo-Wilcox $40,000,000 

Rate per 1,000 

gallons ramps up 

with yearly increase 

of supply. 

City of Austin Colorado River $70,000,000 
Impact fees, annual 

rate increases 

City of Pflugerville Colorado River N/A 

Pflugerville was not 

interested in 

providing water to 

Manor 

City Construct wells 

and infrastructure 
Colorado Alluvium $50,000,000 

Higher cost to drill 

four wells, install 

water treatment plant 

and distribution 

system upgrades 

City Construct wells 

and infrastructure 
Carrizo-Wilcox $50,000,000 

Higher cost to drill 

four wells, install 

water treatment plant 

and distribution 

system upgrades 

City Construct wells 

and infrastructure 
Trinity Aquifer $50,000,000 

Higher cost to drill 

four wells, install 

water treatment plant 

and distribution 

system upgrades 
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Within the limitations of the assumptions used to calculate a net present value, the estimated 

costs of the EPCOR and City of Austin wholesale water agreements were not significantly 

different. The requirement to pay impact fees and the potential for much higher annual rate 

increases made the City of Austin’s agreement a much more expensive option. 

Although the City can produce potable water with the existing Colorado Alluvium wells and 

associated infrastructure at roughly $3.00 per thousand gallons, the prospects for long-term 

reliance on this water source are poor. The Carrizo-Wilcox Aquifer and Trinity Aquifer appear to 

be much more reliable sources of water for medium- to long-range planning if the City can 

establish rights to that water.  

Even though the costs of water from the Carrizo-Wilcox Aquifer and Trinity Aquifer are similar, 

the City should consider drilling the proposed new wells in the Trinity Aquifer as the City 

currently owns three potential sites where wells could be dug. In any case, the City should act to 

secure rights to use water from the desired source(s) with price controls well in advance of the 

actual need because the laws of supply and demand would indicate that water is going to become 

an expensive commodity in Central Texas. 
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6 WATER SYSTEM MODEL  

A mathematical model of the City’s existing and proposed water systems was created using the 

InfoWater Pro modeling software with the ArcGIS Pro Desktop software. The water model has 

been used to determine what system improvements would be necessary to meet water demands 

in the future if the City develops as proposed in this Master Plan. Of particular interest for 

planning purposes are the water system improvements that would be necessary to meet projected 

5-year and 15-year water demands because the 5-year and 15-Year Capital Improvements Plan 

(CIP) is a key component of the City’s Impact Fee Program.  

There are several broad, generalized steps that are taken to create a water model which forms the 

basis for a 5 and 15-year CIP:  

1. Develop a model that will efficiently meet the proposed ultimate demands (average day, 

maximum day, peak hour) capacity requirements, and desired operational conditions in the 

water system. The “ultimate model” is based upon elements developed and described 

earlier in this report - the future distribution of customers, existing infrastructure, water 

supplies, ground, and elevated storage capacities, pumping capacity, fire flows and other 

regulatory requirements. By varying waterline sizes, waterline locations, supply locations, 

storage tank locations, etc., numerous alternative layouts of the ultimate system are 

modeled and compared.  

2. Model 5 and 15-year water demands within the ultimate water system layout. Determine 

which elements of the ultimate water system are unnecessary for meeting the 5 and 15-year 

demands. Evaluate splitting the capacity of ultimate water system elements into multiple, 

phased projects so that 5 and 15-year demands can be met without excessive unused system 

capacity. Revise the ultimate water model as needed. 

3. Create a 5-year water system model. The 5-year water model will represent a compromise 

between meeting 5-year water demands as closely as possible and allowing the efficient 

construction of the ultimate water system. 

4. Create a 15-year water system model. The 15-year water model will represent a 

compromise between meeting 15-year water demands as closely as possible and allowing 

the efficient construction of the ultimate water system. 

The modeling process can be repeated as needed to account for additional constraints like funding 

issues and political considerations. 

Here are the assumptions made for calibrating the supply and demand in the water model. 

Gathering historic and SCADA data; it is known that the City of Manor currently has a wholesale 

water service contract from EPCOR to be supplied with up to 1.075 MGD. Historic data shows 

that the wells produce on average 1.1 MGD. This creates a supply of 2.175 MGD.  

Within the system there are two 500,000-gallon storage tanks; The East and West Elevated Storage 

tank. SCADA data is used to backcheck the model to verify that the GPD leaving the tank is being 

reflected correctly in the model to verify the assumptions taken in for the supply. Following these 

assumptions for the supply going in, we can compare the water model results with the SCADA 

data that was collected from April 2022- April 2023. 
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West Elevated Storage Tank 

SCADA Average Gallons per Day =   214,910.00 GPD 

Water Model Gallons per Day =  214,240.00 GPD 

% Error = .31% 

East Elevated Storage Tank 

SCADA Average Gallons per Day =   134,440.00 GPD 

Water Model Gallons per Day =   136,370.00 GPD 

      % Error = 1.44% 

Comparing the water model results to the SCADA data over the past year, the model is within 

.31% and 1.44% of percent error with the available data. GBA (George Butler Associates) is 

sufficient with this percent error, verifying that the model has the correct supply going into the 

system. 

The demand in the water model was generated using the modeling software's demand allocation 

tool. We were unable to give each water meter its own demand node in the model, due to 

limitations on the number of nodes allowed in the model. A GIS (Geographic Information 

Systems) layer was then created to map out the location of each individual water meter within the 

City’s water service area. The model’s demand allocation tool assigned each meter to the closest 

model node for summing demand at each model node. An LUE value was assigned to each node 

based on the LUE data from the city single-family residential lots were assigned an LUE value of 

1, and other lots were assigned an LUE value based on the data from the city. The city is 

categorized as residential, commercial, and wholesale. The total expected water use based on the 

sum of the LUEs within the City’s service area was compared to the SCADA data, provided by 

city staff. Confirmed that the average daily water demand was comparable to what the city sees on 

its SCADA data. The SCADA data was also used to confirm the operation of the elevated storage 

tanks within the system. The model produced tank outflow results that were comparable to the 

city's SCADA data for average daily demand. 

The following future water demands were applied within the model:  

• Average Day Demands – 0.16 gallons per minute per LUE. Average existing customer 

water usage based upon water production and supply records (and therefore includes both 

residential and non-residential usage and system losses), approximately 91% of the city's 

meters are single family. The assumption is each future LUE (as opposed to each future 

connection) would have this same average demand. 

• Maximum Day Demand – 0.28 gallons per minute per LUE. This quantity is approximately 

1.75 times the average daily demand and is intended to represent a realistic 24-hour demand 

that the water system could experience during a sweltering summer day. This is acquired 

by data provided by the city to represent the highest demand months July and August.  
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• Peak Hour Demand – 1.5 gallons per minute per LUE. The minimum regulatory peak hour 

demand is 1.5 gallons per minute per connection. In the absence of estimates of the number 

of future system connections, future LUEs were equated to future connections. There will 

be fewer system connections than LUEs, so modeling a peak demand of 1.5 gallons per 

minute per LUE will produce conservative results. *Peak-hour demand was only used for 

comparison purposes. *  

• Fire Flows – 1,000 gallons per minute in residential areas, 1,500 gallons per minute in non-

residential areas, 2,000 gallons per minute along US 290. Fire flows were evaluated in 

combination with peak hour demands. 

All the water system scenarios were evaluated in the model using a dynamic system. Our demands 

vary with time and the storage is based on the relationship between our supply points and the 

system demands. Changes depending on what time of day it is make this a dynamic model. This 

allows the model to change the system based on supply and demand inputs. Demand inputs are 

based on two diurnal curves which represent the residential and commercial use demand patterns. 

This tracks the flow going in and out the system. 

The model can also track the total amount of supply going into the system based on the delivery 

amounts from EPCOR and the City’s well data. Using the totalizer tool within the model we can 

track the total amount of water going into the system on an average and max day scenario. Based 

on the totalizer an average day uses 1,486,388.38 GPD and max day uses 2,417,538.52 GPD. 

Modeling revealed the following characteristics of the City’s future water system: 

• The east and west sides of the water system can operate almost independently of each other. 

For example, tank levels in the existing West EST will have truly negligible impact on tank 

levels in the existing East EST. Consequently, it is also difficult to move water from the 

east side of the system to the west side of the system and vice versa.  

• Under average demands, the areas where minimum pressures are most difficult to maintain 

is the gravity line connecting the Intermediate tank to the Downtown Water Booster Pump 

Station. Because it is a gravity line it will have lower pressure compared to the rest of the 

system, which will not follow normal pressure state standards. Pressure for this line is 

based on static pressure by the connecting tanks. Being a transmission line for the tanks it 

will not service anyone directly; the average flow rate in the gravity line is 818 gpm.  

• Throughout the system we can maintain a minimum pressure above 20 psi. Areas with a 

lower pressure zone are west of Stonewater North; this area is not supplied by City of 

Manor water. The lowest pressured areas are north and northeast of US HWY 290. The 

yellow circles represent nodes that are pressured between 35 psi ~ 50 psi throughout the 

day.  

• Under combined average demands and fire flows, a minimum pressure of 20 psi can 

generally be maintained throughout the water system with the same infrastructure that is 

necessary to meet peak demands alone. The exceptions are some areas within the existing 

system in Downtown Manor served by small diameter lines and the gravity line connecting 

the intermediate tank to the downtown water booster pump station that cannot provide a 

fire flow above 1,000 gpm. For the gravity line fire flow is not a concern since no fire 
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hydrants will be on this gravity transmission line. The model indicates that a fire flow of 

at least 1,000 gpm can be delivered to locations along US 290, therefore principal 

mercantile and industrial land uses could be supported in the US 290 corridor.  

• The existing West EST has a much higher demand in the morning and a slower recharge 

rate on the west side of the water system. This causes the tank to be completely empty and 

continuously fill back up after peak demands after met. After the peak demand period the 

tank will fully recharge. As a result, during normal operating conditions the West EST will 

be completely drained every morning and have a continuous recharge rate until peak 

demand has passed. This causes the downtown water booster pump station to remain open 

before and after peak demand to fill up the West EST.  

• Under normal conditions, the intermediate tank is continuously cycling throughout the day 

with a large influx of demand in the morning due to the high demand period. 

• Under normal conditions, the clear well tank is continuously cycling for the morning and 

night hour demands. 

• Under normal conditions, the downtown water booster pump station has three recharge 

periods: the morning, mid-day, and night. The plant fully recharges right before peak 

demand in the morning and at the end of the day. 

The model scenarios that best addressed the characteristic behaviors of the future water system 

included the following elements: 

1. Future water supply provided at two points, one in each of the east and west sides of the 

water system. This alleviates the need to transfer large volumes of water between the east 

and west sides of the system daily. A proposed water delivery point on Gregg Manor Road 

north of Hill Lane also addresses pressure issues in that area. 

2. An elevated storage tank along Old Kimbro Road south of US 290. The proposed 

development in that area would have many customers and extremely high water demands. 

The most efficient way to meet the peak hour demands and maintain pressure in that area 

is an adjacent elevated storage tank.  

3. Increasing the refill rate into the Old Kimbro Road elevated storage tank. The water model 

indicates that an elevated tank along Old Kimbro Road operated on the 690-foot pressure 

plane could take a long time to refill and, in some scenarios, the elevated tank could be 

completely emptied, or it might not be possible to fill the tank back up overnight after a 

high demand day. Scenarios that addressed this tank refill issue included: 

a. Transmission main(s) with an effective capacity of a 24-inch waterline between the 

Manville WSC interconnect and the Old Kimbro Road elevated storage tank. 

Higher transmission line capacity reduces pressure losses and increases the rate of 

flow into the tank. 

b. In-line booster pump station to the Old Kimbro Road elevated storage tank. The 

model indicates that an in-line booster pump station can be operated under a wide 

range of demands without adversely impacting system pressures on the suction side 

of the pump station. If the in-line booster pump station is operated during peak hour 

demands, a couple of areas within Presidential Glen and the Gunn Tract could fall 

below 35 psi, so it might be necessary to limit pumping under certain rare 

conditions.  
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c. Operation of the Old Kimbro Road elevated storage tank on a lower pressure plane. 

The Old Kimbro Road elevated storage tank can be refilled more efficiently if it is 

constructed below the 690-foot pressure plane. Ground elevations east of Old 

Kimbro Road in the City’s proposed water service area drop off quickly towards 

Wilbarger and Cottonwood Creeks, so it would be possible to operate this elevated 

tank and serve this area on a 665-foot pressure plane. This option would be less 

expensive than increasing transmission line capacity or an in-line booster pump 

station. A disadvantage of this option would be the inability to transfer water from 

this tank back into the 690-foot pressure plane during emergency conditions. 

4. Using information provided from the year 2021 the model has 5,159 LUEs in the system. 

Following the future growth projection of 7% the system’s demand will outweigh its supply 

at 9,440 LUEs. This is projected to happen in May 2027. The projected 5-year (2028) 

development has an ultimate build-out of 8,615 additional LUEs. The projected 15-year 

(2038) development has an ultimate build-out of 26,702 additional LUEs. This is baseline 

projections for average day demand not max day demands. Table 6-1 shows the correlation 

between supply and average/max day demand. 

2023 data is used for modeling the Manor water system because this data was made readily 

available and completed. The model is updated as proposed projects are discussed. 

Table 6-1: Water Surplus 

 

Table 6-1 shows the surplus for average and maximum daily demand. Midway through 2027 the 

average day demand will outweigh its supply. In parentheses the surplus goes negative, this 

indicates that the demand is greater than the supply. This number represents the minimum amount 

of water needed to efficiently counteract the demand.  

These numbers are solely based on the Manors population projects and converting the population 

to average and max day demand. The actual demand will vary with the increase of multifamily 

homes and commercial LUEs. 

Year Population 
No. of 

Meters 
No. of LUEs

Average Day 

Demand (GPD)

Max Day Demand 

(GPD)

Current Supply 

(GPD)

Surplus for 

Average Day 

(GPD)

Surplus for Max 

Day (GPD)

2021 18,285          6,095             6,095             1,401,850              2,456,042              2,175,000              773,150                 (281,042.00)          

2022 19,565          6,522             6,522             1,500,060              2,628,106              2,175,000              674,940                 (453,106.00)          

2023 20,818          6,940             6,940             1,596,200              2,796,543              2,175,000              578,800                 (621,543.00)          

2024 22,276          7,426             7,426             1,707,980              2,992,381              2,175,000              467,020                 (817,381.00)          

2025 23,836          7,946             7,946             1,827,580              3,201,921              2,175,000              347,420                 (1,026,921.00)       

2026 25,505          8,502             8,502             1,955,460              3,425,966              2,175,000              219,540                 (1,250,966.00)       

2027 27,291          9,097             9,097             2,092,310              3,665,728              2,175,000              82,690                   (1,490,728.00)       

2028 29,202          9,734             9,734             2,238,820              3,922,413              2,175,000              (63,820)                  (1,747,413.00)       

2029 31,247          10,416          10,416          2,395,680              4,197,232              2,175,000              (220,680)                (2,022,232.00)       

2030 33,435          11,145          11,145          2,563,350              4,490,990              2,175,000              (388,350)                (2,315,990.00)       

2031 35,776          11,926          11,926          2,742,980              4,805,701              2,175,000              (567,980)                (2,630,701.00)       

2032 38,281          12,761          12,761          2,935,030              5,142,173              2,175,000              (760,030)                (2,967,173.00)       

2033 40,961          13,654          13,654          3,140,420              5,502,016              2,175,000              (965,420)                (3,327,016.00)       

2034 43,829          14,610          14,610          3,360,300              5,887,246              2,175,000              (1,185,300)             (3,712,246.00)       

2035 46,898          15,633          15,633          3,595,590              6,299,474              2,175,000              (1,420,590)             (4,124,474.00)       

2036 50,181          16,727          16,727          3,847,210              6,740,312              2,175,000              (1,672,210)             (4,565,312.00)       

2037 53,694          17,898          17,898          4,116,540              7,212,179              2,175,000              (1,941,540)             (5,037,179.00)       

2038 57,453          19,151          19,151          4,404,730              7,717,087              2,175,000              (2,229,730)             (5,542,087.00)       
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Table 6-1 tracks the actual population in the City of Manor (2021-2023) this information was 

provided by City staff. The population is projected for 2024 and later with the assumption of 7% 

growth rate. 

6.1 Trigger Points for Additional Water 

The assumption is made that it will take 3 years to research additional water, get approval for these 

additional water sources, and create the necessary infrastructure to include it in the water system. 

Using Table 6-1 and following the projection of a 7% growth rate, we can identify triggering 

milestones. 

Using Table 6-1 the average difference for the average day demand surplus is -0.18 MGD per year 

and the average difference for the max day demand surplus is – 0.31 MGD per year. This correlates 

with the max day demand is 1.752 times the average day demand; which was used to model the 

system based on data provided from the city. Assuming it will take three years from start to finish 

to add an additional water source to the system, this means that once the average day demand hits 

a surplus of 0.53 MGD, this will trigger a need for more water. When the max day demand surplus 

hits 0.93 MGD, this will trigger a need for more water based on the max day demand. 
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7 CAPITAL IMPROVEMENTS PLAN  

The Capital Improvements Plan for the City of Manor’s water system is currently a 5-year plan. 

In the past a 10-year plan was used, but with continued growth in Manor, it has been updated more 

frequently. The Water CIP was used to update the City’s Impact Fee Program in July 2023.  

7.1 5-Year Capital Improvements Plan 

The City’s existing water system is depicted in Appendix A. In order to meet an estimated 5-year 

total estimate demand of 9,734 LUEs, the following improvements are proposed within the water 

system: 

• 5-Year Supply – Two wholesale water delivery points, at the EPCOR delivery points on 

Gregg Lane and Gregg Manor Road, are currently being utilized along with City wells.  

Wholesale water supply contracts must be negotiated, and facilities should be in place to 

deliver a total of at least 3.0 MGD (2100 gpm) through both delivery points.  In 

combination with the existing 1 MGD supply from the City’s wells, the anticipated 5-Year 

maximum day demand of 4 MGD can be met with additional supply from EPCOR. Another 

option is for the City to drill three new wells in the Trinity aquifer, construct a water 

treatment plant and upgrade City infrastructure. Based upon current demands and projected 

growth, the City should plan to increase its available, wholesale supply to a total of at least 

3.0 MGD by 2027. After that point in time, available, wholesale supply may need to be 

increased in 2 MGD increments as growth occurs, which appears may be necessary at 

approximately two-to-three-year intervals.  

• Ground Storage – Two 250,000-gallon ground storage tanks are currently under 

construction at the wholesale water delivery point along Gregg Manor Road (CP-W-0006). 

Two additional 250,000-gallon ground water storage tanks are proposed to be installed 

along Gregg Lane east of the water delivery point (CP-W-0010). 

• Water Transmission Lines – The following transmission lines should be constructed to 

meet the future water demands: 

o (W-6) 12-inch Blake Manor Rd Waterline – from Lexington to future FM 973 

(approx. 3,200 LF). As part of this project, approximately 450 LF of existing 6-

inch waterlines in the City’s Downtown Plant should be replaced with 12-inch 

waterline. This is tentatively scheduled for 2026. 

o (CP-W-0005) 12-inch US 290 Crossing at Golf Course – provides an additional 

connection between the existing 12-inch waterlines on the north and south sides of 

US 290 (approx. 250 LF). This is tentatively scheduled for 2025. 

o (W-15) 16-inch FM 973 waterline – from US 290 extending south along FM 973 

to supply proposed development on the east and west sides of FM 973 between 

Parsons (Old Highway 20) and US 290 (approx. 2,200 LF). This project was 

completed in 2023. 

o (CP-W-0007) 12-inch waterline along south side of US 290 –between the 

Greenbury Subdivision and FM 973 parallel to the existing 12-inch waterline on 

the north side of US 290 (approx. 2,900 LF). This project is currently under design 

and easements are being obtained. 
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o (W-17) 16-inch US 290 waterline – from Presidential Glen east along US 290 to 

Old Kimbro Road (approx. 4,400 LF). This project was completed in 2021. 

o (W-18) 12-inch Old Kimbro Road waterline – from US 290 north to the proposed 

Manor Heights development (approx. 3,000 LF). This project was completed in 

2021. 

o (CP-W-0008) 16-inch Bois D’ Arc Lane waterline – from US 290 north to the 

existing 16-inch waterline (approx. 2,700 LF). This project is tentatively scheduled 

for 2025. 

o (CP-W-0009) 12-inch Bois D’Arc Lane waterline – (approx. 2,500 LF). This is 

tentatively scheduled for 2025. 

o As the City growth expands to the east, the existing waterlines along US Hwy 290 

need to be extended to the East along the north and south sides with several 

crossings to connect the system.  

• Pump Improvements – A pump station with a firm pumping capacity of approximately 

2,600 gpm will be included at the wholesale water delivery point on Gregg Manor Road is 

currently under construction. Pumps may be added to the station in multiple phases, e.g., 

the first phase could include 1,400 gpm (2 MGD) of firm pumping capacity (CP-W-0006) 

and then in a second phase, pumps could be added to bring the firm capacity to 2,600 gpm 

(W-24). A second pump station is currently under design and is proposed to be installed 

up from the intake point from EPCOR that is located on Gregg Lane. This system will be 

designed in the same way as the Gregg Manor pumps and will add additional 2,600 gpm 

capacity to the system.  
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7.2 Ultimate Capital Improvements Plan 

When the City’s water service area proposed in this Master Plan is completely built out, there will 

be an estimated water demand of approximately 13,000 LUEs.  

• Ultimate Supply – Wholesale water purchases will be increased to 11.5 MGD through the 

two delivery points on Gregg Lane and Gregg Manor Road. (This assumes that the City 

will eventually abandon the existing Colorado Alluvium wells.) The City could also drill 

new wells to provide additional water to the system. 

• Ultimate Elevated Storage – A 400,000-gallon elevated storage tank will need to be 

installed in the City. The City is looking at possibly installing this on the east side of the 

City.  

• Ultimate Ground Storage – Two 250,000-gallon ground storage tanks are currently being 

constructed at the water delivery point on Gregg Manor Road (W-24). When there are 

approximately 11,000 LUEs of demand in the City’s water system (average day demand 

of approx. 4 MGD), an additional 500,000 gallons of ground storage will be needed (W-

33).  This project is currently under design. This would bring the total system ground 

storage to 1 MG.  
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7.3 Cost Estimates 

Projects included in the adopted 5-year water CIP may be funded and constructed through 

several methods. Common methods are City-issued bonds, USDA and TWDB loans, and 

developer funding. Developer-funded projects are often reimbursed by the City with collected 

impact fees. At the master planning level, cost estimates for CIP projects are used in two primary 

ways: 1) in the analysis and planning of bond indebtedness and 2) in the calculation of impact 

fees.  

Construction cost estimates provided in this update to the Water Master Plan have been 

calculated in 2025 dollars. To cover soft costs such as engineering, surveying, easement 

acquisition, and contingencies, 25% of the construction cost estimate is added to produce a total 

project cost estimate. An annual inflation factor of 5% may be used to calculate project costs in a 

future year. The 5-year CIP projects have been scheduled to match the predicted growth 

throughout the proposed water service area for planning purposes only. The timing of the CIP 

projects should be adjusted according to the actual schedules and needs of future private 

development, which will most likely vary from the dates predicted in this Master Plan. 

All planning-level costs of projects are in February 2025 dollars and include the opinion of 

probable construction cost (OPCC), along with a 20% construction contingency, a 30% factor for 

engineering and other soft costs. The estimated unit cost for acquiring easements for new 

infrastructure projects outside of existing right-of-way (ROW) or pre-existing easements was 

approximately $88,000 per acre. This unit cost was determined by averaging the expenses of 

recent utility infrastructure easements in Central Texas for both developed and undeveloped 

areas and includes easement survey costs, engineering, ROW agent, condemnation, attorney fees, 

and easement acquisition costs. 

All OPCCs are considered planning-level, and actual costs may vary significantly depending on 

final design, project scope and bidding environment. Planning-level construction cost estimates 

for both new and existing infrastructure projects were estimated based on the following 

assumptions: 

• Waterlines: water pipe construction costs generally cover excavation, pipe, erosion control, 

restoration, and mobilization. The waterline pipe construction estimates also assume that 

10% of waterline length will be encased with a steel casing to account for roadway and 

stream crossings. 

• Water Booster Pump Stations and Ground Storage Tanks: The cost for booster pump 

station and ground storage tank construction generally covers erosion control, site work, 

storage tanks, chlorination, hydropneumatic tanks, pumps, site piping, electrical work, 

controls, jib crane, hoist, fencing, access road, restoration, and appurtenances. The booster 

pump station unit costs were calculated based on averaging construction costs from 

previous booster pump station projects.    

• Elevated Storage Tanks: The costs for elevated storage tanks include tank construction with 

all appurtenances, site work, piping, erosion controls and restoration. The construction 

costs were estimated by researching similar projects in Central Texas.  
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8 CONCLUSIONS AND RECOMMENDATIONS  

This update to the City of Manor’s Water Master Plan accomplishes the following goals: 

• Defines a 5-year and 15-year Water Capital Improvements Program for the City. 

• Provides direction for securing water supplies to meet the future demands in the system. 

• Allows the City’s water impact fee to be updated. 

Before any significant new development that will be served by the City of Manor occurs, the City 

should increase its available water supply (and apply to expand its water service area if necessary). 

Increasing the City’s existing 2.075 MGD of available water supply to 4.0 MGD may support a 

couple of years of significant growth. Assuming that growth follows the estimated trend shown in 

Figure 9-3, the City could plan to increase the available water supply by 2 MGD every two to three 

years. The 15-year and ultimate maximum day demands in the water system have been estimated 

at 9 MGD and 14 MGD, respectively. Maximizing the reuse of wastewater effluent for landscape 

irrigation is one possible means for reducing future water demands. 

There are some options available for obtaining additional water supply. The Carrizo-Wilcox 

Aquifer and Trinity Aquifer are potentially viable sources for water. There are several entities that 

are willing to negotiate long-term water supply contracts with the City of Manor that utilize water 

from the Carrizo-Wilcox. The City recently started negotiations with EPCOR to obtain additional 

water from EPCOR. The proposed rates and improvements that the City would be required to 

install in order for EPCOR to provide additional water to the City would cost the City nearly as 

much as the City drilling its own wells and installing treatment facilities. 

A hydrogeologic assessment of the Trinity Aquifer should be conducted. The assessment would 

look at the viability of the City drilling its own wells and what type of treatment of the water would 

be required. There are two City-owned sites where test wells could be drilled.  

A hydrogeologic assessment should also be conducted on the Colorado Alluvium Aquifer in which 

the City currently has wells to see if it could be a reliable water source for long-term planning 

purposes. The study would also include analysis of the City’s existing wells to see if there is any 

additional capacity that could come from the existing wells.  

How and where the additional water supply is delivered to the distribution system will impact the 

water system's configuration. For example, water system modeling indicates that the east and west 

halves of the proposed distribution system can operate independently of one another, therefore 

having water supply locations within each half of the system would reduce infrastructure costs. 

The proposed water capital improvements projects assume that the City’s future water supply will 

be split roughly in half and delivered at points on both sides of the system. However, should the 

City find it necessary or desirable to deliver water at one location in the system, the Water Master 

Plan could be modified to accommodate that condition. The Capital Improvements Program Water 

Master List is located in Appendix C. The current CIP plan will does not include costs for 

additional water supply and will need to be updated. 

Given the current rate of expansion in the city, funding for a thorough study examining the viability 

of drilling more wells in the Trinity Aquifer to use as an additional water source should be allocated 
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by the City. The City should also oversize the existing transmission waterline that runs from the 

intermediate tank to the downtown plant site to allow for higher flow into the City system. As 

growth in the City extends along the US 290 Corridor to the East, the City should begin to extend 

City waterlines to the East. This extension of the waterlines should occur on both the north and 

south sides of US Hwy 290 and should include bores across US Hwy 290 in order to provide 

redundancy to the system. The City should replace the existing downtown water plant as well. This 

plant is crucial to providing water to the western portion of the City. The plant is over forty years 

old and often floods during rain events. The replacement water plant can be constructed on the 

existing plant site.  

The City should also begin a replacement program to replace the asbestos cement and cast-iron 

pipes located in Old Towne Manor with PVC pipe. The replacement program would be set up in 

order to replace 2,000-3,000 linear feet of waterlines per year. The City should implement a 

program to add fire hydrants at the ends of streets in Old Towne Manor where there currently 

aren’t any. There are several areas where there is an issue with fire hydrant spacing. The City 

should begin a gate valve testing and replacement program which would involve locating and 

mapping all existing gate valves in the City system.  Once the valves have been located, the City 

would begin testing and documenting what valves work and which ones need to be replaced. The 

City would then start the process of replacing valves. 
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Table 8-1: Water Master Plan CIP Project List 

 

 

  

Project ID Infrastructure Type

Time 

Horizon Description Type of Improvement Unit

  Total 

Length of 

Pipe (ft)

Planning-Level 

Construction 

OPCC without 

Contingency

Capital Cost

(30% Contingency, 

20% Engr./Survey,)2

CP-W-0001 Water Supply Existing Water Master Plan - Water Supply Future water supply n/a n/a $3,405,040 $5,311,862

CP-W-0002 Waterline Upsizing Existing Replacement and upsizing of existing 12" waterline to 16" between intermediate tank and downtown Waterline Upsizing 16" 930 $584,010 $911,056

CP-W-0003 Waterline Replacement Existing Project to replace old asbestos, iron, and other pipes in Olde Towne Manor to PVC pipes Waterline Replacement Varies 18,000 $2,000,000 $3,120,000

CP-W-0004 Water Source Research Existing Project would research alternative water sources for the City Research project n/a n/a $250,000 $390,000

CP-W-0005 Water Connection Existing US 290 crossing - Project will connect waterlines across US 290 and add resiliency to the system Waterline Crossing/Bore 24" 225 $600,000 $936,000

CP-W-0006 Water Storage Existing Gregg Manor GST and Pressurization project New Storage and Pump Station Varies $466,998 $728,516

CP-W-0007 Waterline Extension 5-Year The proposed line would parallel the existing line along US 290 between Greenbury and FM 973 New waterline 12'' 30,000 $1,486,000 $2,318,160

CP-W-0008 Waterline Extension 5-Year Bois d'Arc 16" waterline - loop system between Presidential Glen and US 290 New waterline 16" 2200 $1,512,000 $2,358,720

CP-W-0009 Waterlne Extension 5-Year Bois d'Arc 12" waterline between Presidential Heights and Presidential Glen New waterline 12" 1,500 $1,209,000 $1,886,040

CP-W-0010 Water Storage Existing Gregg Lane GST and Pressurization projection New Storage and Pump Station n/a n/a $4,800,000 $7,488,000

CP-W-0011 New Wells/Water Treatment 5-Year

New water wells to be drilled along with a new construction of a water treatment plant, storage 

tanks, and pump station Wells, pump station,treament n/a n/a $50,000,000 $78,000,000

CP-W-0012 Elevated Storage Tank 5-Year Construction of a new elevated storage tank in the Eastern portion of the City Elevated storage tank Gallons 500,000 $4,500,000 $7,020,000

CP-W-0013 Waterline Extension 5-Year Extension of exsting waterline on south side of US 290 to East Manor Development No. 1 New waterline 16" 16,500 $2,900,000 $4,524,000

CP-W-0014 Waterline Extension 5-Year Extension of exsting waterline on north side of US 290 to East Manor Development No. 1 New waterline 16" 7,500 $1,462,500 $2,281,500

Notes: Time Horizon Capital Cost

1) For unit it could be pipe, pump station, storage tank Existing 87,659,594$              

2) Capital Costs do NOT include easement/right-of-way acquisition costs or financing costs. 5-Year 98,388,420$              

Total, All Projects2 186,048,014$            
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Figure 8-1: Water Master Plan CIP Project Map  
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Appendix A: Existing City of Manor Water Distribution System 

Figure 9-1: Current City of Manor Water System 

Figure 9-2: City of Manor Ultimate Build Out 
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Appendix B: City of Manor Population and Metering Data 
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Table 9-1: Annual Population Growth Rate 

 

Over a fifteen-year period, the City of Manor’s average annual growth rate is 11%. 

 

Table 9-2: Meter Growth Rate 

 

Over a ten-year period, the number of meters installed has increased 8% annually. 
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Table 9-3: Meter to Population Ratio 

 

Over a ten-year period, the growth in population and number of meters has increased in a 3 to 1 

ratio (3 people: 1 meter). 

 

Table 9-4: Percentage of Meters by Category 

 

The majority of the City of Manor’s meters are used for residential purposes. 
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Appendix C: Exhibit A Capital Improvements Program Water Master List 

  



Water Master Plan   Manor, TX 

 

90 

 

Appendix D 

 

5 Year Growth, 15 Year Growth, CCN, and Water Model Layout Maps 

Figure 9-3: 5 Year Growth Map 

Figure 9-4: 15 Year Growth Map 

Figure 9-5: CCN Map 

Figure 9-6: Water Model Layout 

Figure 9-7: City of Manor Ultimate Build Out 
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Appendix E: Fire Flow Test Location Map and Results 
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Appendix F: Downtown Water Pipe Map  
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Appendix G: Cost Estimates 
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Appendix H: Aquifer Figures 

 



 
 

Figure9.4: Carrizo-Wilcox Aquifer Map 

 



 

Figure 9.5: Trinity Aquifer Map 

 


