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4B.3 Wastewater Reuse 

Wastewater reuse would be defined as the types of projects that utilize treated wastewater 

effluent as a replacement for potable water supply, reducing the overall demand for fresh water 

supply. Wastewater reuse typically involves a capital project connecting the treatment plant 

discharge facilities to an individual area that has a relatively high, localized use that can be met 

with non-potable water. Examples most frequently include the irrigation of golf courses and 

other public lands and specific industries or industrial use areas. Few entities, if any, would be 

capable of utilizing their entire effluent capacity for reuse at present; long term, it is likely that 

increased pressure on water supplies will result in increased emphasis on reuse, with reused 

water approaching the quantity of effluent available. Downstream needs, both water rights and 

environmental instream uses, would have to be met. Any remaining flows after these needs are 

met could potentially be utilized. Virtually any water supply entity with a wastewater treatment 

plant could pursue a reuse alternative, provided that downstream water rights do not have a claim 

for the entire return flow. Current examples of existing reuse systems in the Brazos G Area 

include those of the cities of Abilene, Cleburne, Georgetown, and Round Rock. Many other 

smaller communities make their effluent available for irrigation purposes. 

Wastewater reuse can be classified into two forms, defined by how the reuse water is 

handled: 

1. Direct Reuse ï Pipe treated wastewater directly from wastewater plant to place of use 

(also called ñflange-to-flangeò). 

2. Indirect Reuse ï Discharge treated wastewater to river, stream, or lake for subsequent 

diversion downstream (also called ñbed and banksò). 

4B.3.1 Direct Reuse 

All direct reuse water supply options assume that treated wastewater remains under the 

control (in pipelines or storage tanks) at all times from treatment to point of use by the entity 

treating the wastewater and/or supplying reuse water. 

Wastewater reuse quality and system design requirements are regulated by TCEQ by 

30 TAC §210. TCEQ allows two types of reuse as defined by the use of the water and the 

required water quality: 

 Type 1 ï Public or food crops generally can come in contact with reuse water; and 

 Type 2 ï Public or food crops cannot come in contact with reuse water. 
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Current TCEQ criteria for reuse water are shown in Table 4B.3-1. Trends across the 

country indicate that criteria for unrestricted reuse water will likely tend to become more 

stringent over time. The water quality required for Type 1 reuse water is more stringent with 

lower requirements for oxygen demand (BOD5 or CBOD5), turbidity, and fecal coliform levels. 

Table 4B.3-1. 
TCEQ Quality Standards for Reuse Water 

Parameter Allowable Level 

Type 1 Reuse  

BOD5 or CBOD5 5 mg/L 

Turbidity 3 NTU 

Fecal Coliform 20 CFU / 100 ml
1
 

Fecal Coliform (not to exceed) 75 CFU / 100 ml
2
 

Type 2 Reuse  

For a system other than a pond system  

BOD5  20 mg/L 

or CBOD5 15 mg/L 

Fecal Coliform 200 CFU / 100 ml
1
 

Fecal Coliform (not to exceed) 800 CFU / 100 ml
2
 

Type 2 Reuse  

For a pond system  

BOD5  30 mg/L 

Fecal Coliform 200 CFU / 100 ml
1
 

Fecal Coliform (not to exceed) 800 CFU / 100 ml
2
 

1
 geometric mean 

2
 single grab sample 

Two approaches were utilized to evaluate a broad range of potential reuse water supplies: 

1. General evaluation of wastewater reuse for multiple water user groups with needs and 

potential wastewater sources. 

2. Specific supply options for twelve water user groups with defined wastewater sources 

and identified needs. 
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The following ten potential wastewater reuse projects were evaluated as specific 

management strategies: 

1. City of College Station; 

2. City of Round Rock; 

3. City of Bryan; 

4. City of Cleburne; 

5. WMARSS - Waco East ï LS Power Station, Hallsburg, Mart, and Riesel; 

6. WMARSS - Bellmead/Lacy-Lakeview; 

7. WMARSS - Bull Hide Creek; 

8. WMARSS - Flat Creek; and 

9. WMARSS - Waco North ï Chalk Bluff WSC and Gholson. 

10. Bell County WCID No.1 ï Killeen and Harker Heights 

4B.3.1.1 General Evaluation of Direct Reuse Potential for Multiple Water User Groups 

4B.3.1.1.1 Description of Option 

Many water user groups with need have the potential to develop wastewater reuse 

projects, and a general evaluation of wastewater reuse potential was conducted for these entities. 

Figure 4B.3-1 shows the municipal county balances and the ñYear 2060 Confirmed Dischargeò 

for wastewater treatment plants with 1 MGD or greater treatment capacity. The ñYear 2060 

Confirmed Dischargeò is the projected wastewater discharge into the receiving stream as 

reported by the entity responsible for the wastewater treatment plant. Some entities reported that 

they intended to utilize all 2060 wastewater effluent for reuse and therefore the confirmed 

discharge reported is zero. Figure 4B.3-2 shows the municipal balance of individual water user 

groups. 

4B.3.1.1.2 Available Supply 

The water supply from reuse that would be potentially available for any entity would be 

that portion of their wastewater effluent stream that is over and above any currently planned 

reuse and any commitments made to downstream water rights and environmental flows. Of this 

potential, the amount that can actually be recognized depends on the availability of suitable uses 

within an economical distance from the treatment plant. If individual high water use industrial 
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plants or open land that benefits from irrigation, such as golf courses, are located relatively close 

to the plant, then reuse can provide a substantial benefit to water supplies. 

In order to isolate those communities that may potentially benefit from a reuse program, 

information regarding each of the communities with both a projected need for additional water 

supply and a wastewater treatment plant (WWTP) proximate to need was gathered. Table 4B.3-2 

lists these water user groups, their projected need, approximate average effluent, and an assumed 

portion of the effluent that may be recoverable. If a WWTP with discharge over 1 MGD is 

proximate to the need it is listed in the table. Initially, the portion of effluent that may be 

recoverable was estimated as 25 percent of the current average effluent plus 50 percent of future 

effluent. A relatively low recoverable percentage was used because of the variability in effluent 

flows, variability in demand, and the large storage volumes that would likely be needed to match 

availability with demand. Entities were then contacted to verify this estimate and the assumed 

effluent recoverable adjusted based on feedback from entities. The difference between the 

potential supply and any confirmed 2060 discharges would be considered the amount available. 

Several water user groups show a potential reuse amount greater than the projected need 

and could possibly meet their need in this manner. Utilization of this water source is contingent 

on whether a potential use for the wastewater effluent exists within an economical distance from 

the treatment plant. 

4B.3.1.1.3 Environmental Issues 

A summary of environmental issues is presented in Table 4B.3-3. 

4B.3.1.1.4 Engineering and Costing 

The required improvements to implement a wastewater reuse supply would be expected 

to vary considerably between entities based on the upgrades required both in treatment and 

distribution. Therefore, general cost estimates were developed for varying wastewater reuse 

scenarios as described in Table 4B.3-4. To provide more flexibility in the types of wastewater 

reuse applications possible, the scenarios assume the use of a type 1 wastewater effluent. 
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Table 4B.3-2. 
General Wastewater Reuse Potential 

WUG County 
Proximate WW Treatment 

Facility Over 1 MGD 

2060 
Projected 

Need  
(acft/yr) 

2060 
Projected 

Need 
Percent of 
Demand 

Current 
Reuse 

2060 
Maximum 
Available 

WWTP 
Effluent 
(acft/yr) 

2060 
Confirmed 
Reuse by 

owner 
(acft/yr) 

Killeen Bell Bell County WCID#1-3 4,468 13% N 19,001 7,298 

Little River Academy Bell BRA TBRSS 27 9% N 14,092 6,382 

Morgan's Point Resort Bell BRA TBRSS 332 53% N 14,092 6,382 

Steam Electric Bell City of Temple 7,102 100% N 2,304 0 

Temple Bell BRA TBRSS 14,319 47% Y 14,092 6,382 

Bryan Brazos City of Bryan-1 & 2 313 2% Y 8,354 8,354 

College Station Brazos City of College Station + 
Texas A&M University -  
1 & 2 

5,631 18% Y 8,354 8,354 

Wickson Creek SUD Brazos City of Bryan-1 2,300 62% N 8,354 8,354 

Gatesville Coryell City of Gatesville-2 1,450 24% Y 4,029 1,675 

Kempner WSC Coryell City of Copperas Cove-2 181 5% N 1,786 0 

Oak Trail Shores Sub. Hood City of Granbury 333 69% N 2,136 0 

Cleburne Johnson City of Cleburne 1,954 20% Y 2,616 2,616 

Godley Johnson City of Godley 353 82% N 331 331 

Joshua Johnson JCSUD 0 0% N 0 0 

Johnson County SUD Johnson Acton MUD 1 17,513 71% Y 1,836 715 

Hawley WSC Jones City of Abilene 5 1% N 14,460 14,460 

Aqua WSC Lee BRA/LCRA BCRWSS West 264 34% N 13,742 0 

Bellmead McLennan WMRSS 0 0% Y 31,781 31,781 

Chalk Bluff WSC McLennan WMRSS 0 0% N 31,781 31,781 

Hallsburg McLennan WMRSS 45 25% N 31,781 31,781 

Lacy Lakeview McLennan WMRSS 0 0% Y 31,781 31,781 

Mart McLennan WMRSS 272 66% N 31,781 31,781 

Riesel McLennan WMRSS 31 23% N 31,781 31,781 

Sweetwater Nolan City of Sweetwater 1,117 40% Y 0 0 

Glen Rose Somervell Acton MUD 1 77 9% Y 1,836 715 

Abilene Taylor City of Abilene 17,812 81% Y 14,460 14,460 

Blockhouse MUD Williamson Block House MUD 2,058 61% N 2,879 2,879 

Brushy Creek MUD Williamson Brushy Creek MUD 478 12% N 2,448 2,448 

Cedar Park Williamson City of Cedar Park 9,586 44% N 23,584 17,979 

Chisolm Trail SUD Williamson City of Georgetown-1 3,909 29% N 6,342 2,699 

Georgetown Williamson City of Georgetown-1 16,082 48% Y 6,342 2,699 

Hutto Williamson BRA/LCRA BCRWSS West 3,295 59% N 13,742 0 

Jonah Water SUD Williamson City of Georgetown-2 2,345 48% N 6,790 3,248 

Leander Williamson City of Leander 7,039 52% Y 3,347 0 

Liberty Hill Williamson City of Leander 1,797 96% N 3,347 0 

Manufacturing Williamson City of Georgetown-2 2,520 88% N 6,790 3,248 

Mining Williamson City of Georgetown-2 2,795 85% N 6,790 3,248 

Round Rock Williamson BRA/LCRA BCRWSS East 59,492 79% N 0 0 

Thrall Williamson City of Taylor 293 96% N 3,367 3,367 

Weir Williamson City of Georgetown-1 568 98% N 6,342 2,699 

Williamson C-O Williamson City of Leander 3,355 72% N 3,347 0 
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Table 4B.3-3. 
Environmental Issues: General Wastewater Reuse 

Implementation Measures Development of additional wastewater treatment plant facilities, 
distribution pipelines, and pump stations. 

Environmental Water Needs / 
Instream Flows 

Possible low impact on in-stream flows due to decreased effluent return 
flows; possible increased water quality to remaining stream flows. 

Bays and Estuaries Possible low negative impact. 

Fish and Wildlife Habitat Possible variable impacts depending on changes in volume of effluent 
return flows; possible high negative impact to fish and wildlife habitat with 
substantially reduced stream flows. 

Cultural Resources Possible low impact. 

Threatened and Endangered 
Species 

Possible variable impacts depending on habitat requirements for listed 
species. 

Comments Assumes needed infrastructure will be in urbanized areas. 

 

Table 4B.3-4. 
Wastewater Reuse Scenarios 

Scenario # Treatment Distribution 

1 

Existing WWTP is achieving treatment that 
meets the Type 1 effluent requirements. 
Treatment upgrade includes only the addition 
of chlorine for distribution. 

Treated wastewater is supplied to 
demand location(s) from central 
WWTP by addition of piping and 
pump station. 

2 

Existing WWTP is nearly achieving treatment 
that meets the Type 1 effluent requirements. 
Treatment upgrade includes tertiary treatment 
and chlorine. 

Treated wastewater is supplied to 
demand location(s) from central 
WWTP by addition of piping and 
pump station. 

Scenarios 1 and 2 include central storage at the wastewater plant with reuse water 

delivered to demand location on an as needed basis. An alternate delivery option not included 

here is a more decentralized reuse system with storage located at the point of use. Providing 

storage at the point of use may decrease required pipeline and pump station size because the 

water can be transported at a more uniform rate to fill storage tanks at the point of use. However, 

installation of storage tanks at the point of use may be problematic in highly urbanized areas or 

undesirable near high public use areas. 
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Cost estimates were developed for each of these scenarios with required facilities for 

each scenario shown in Tables 4B.3-5. The demand for reuse water used for irrigation of golf 

courses, parks, schools, crops, or other landscapes will vary seasonally. For planning purposes 

the application rates in Table 4B.3-6 are assumed to determine the available project yield for 

varying sizes of wastewater reuse facilities. Reuse facilities are sized for the peak usage periods, 

and consequently, the average annual rate of usage may be considerably lower than the peak 

usage. For a reuse system with typical application rates, as shown in Table 4B.3-6, the annual 

available project yield is 57 percent of the reuse system capacity. Available project yield may be 

higher than 57 percent of maximum capacity for systems supplying a large portion of the reuse 

water to industrial or other users that have a more uniform reuse water demand. 

Table 4B.3-5. 
Wastewater Reuse Scenarios 1, and 2 Required Distribution Facilities 

Facility 

Maximum Capacity (MGD) 

Description 0.5 1 5 10 

Pump Station, HP 127 248 1,209 2,332 Capacity to deliver maximum 
daily demand in 6 hours 

Storage Tank, MG 0.5 1 5 10 Store one days treated reuse  
water at WWTP 

Pipeline, Size in Inches 
(Length in Miles) 

12 (2) 16 (2) 33 (3) 

18 (2) 

12 (1) 

48 (4) 

18 (3) 

12 (2) 

Capacity to deliver maximum 
daily demand in 6 hours 

Available Project Yield, 
acft/yr (MGD) 

319 

(0.28) 

638 

(0.57) 

3,193 

(2.85) 

6,385 

(5.7) 

Yield is 57 percent of maximum 
treatment capacity based on 
seasonal use shown in 
Table 4B.3-7 

 

Table 4B.3-6. 
Wastewater Reuse Irrigation Application Rate 

Use Level Application Rate Duration 

Peak 1.25 in/week 4 months 

Normal 0.75 in/week 3 months 

Below Normal 0.25 in/week 5 months 

Average 0.71 in/week weighted 

Average/Peak 0.71 / 1.25 = 0.57   
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Irrigation water for landscapes such as golf courses and parks will generally be applied 

during periods when these areas are not being utilized, typically at night. Therefore, the 

distribution facilities are sized to deliver the total daily demand in a 6-hour period. Pumping 

facilities are sized to provide a residual pressure of 60 psi at the delivery point. 

Table 4B.3-7 shows annual cost of reuse water per 1,000 gallons for a range of project 

scenarios and capacities. Figure 4B.3-3 expresses those costs graphically as an annual cost per 

acft. These costs are for general planning purposes and will vary significantly depending on the 

specific circumstances of an individual water user group. Tables 4B.3-8 and 4B.3-9 show the 

total project capital costs and total operations and maintenance costs for reuse water supplies, 

respectively. 

Table 4B.3-7. 
General Wastewater Reuse Annual Cost of Water  

($ per 1,000 gal available project yield) 
September 2008 Prices 

Scenario 
Capacity (MGD) 

0.5 1 5 10 

1 $4.00  $2.94  $1.91  $1.69  

2 $7.61  $5.57  $3.47  $3.04  

Debt Service (6 percent for 20 years) 

$1,305 

$2,479 

$958 

$1,814 

$623 

$1,130 

$552 

$992 
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Figure 4B.3-3. General Wastewater Reuse Annual Cost of Water  
($ per acft available project yield) 

September 2008 Prices 
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Table 4B.3-8. 
General Wastewater Reuse Total Project Capital Cost 

($ per gallon maximum capacity) 
September 2008 Prices 

Scenario 

Maximum Capacity (MGD) 

0.5 1 5 10 

1 $7.91 $5.67 $3.73 $1.87 

2 $11.10 $7.96 $4.97 $2.48 

 

Table 4B.3-9. 
General Wastewater Reuse Total Operations and Maintenance Cost 

($ per 1,000 gallons) 
September 2008 Prices 

Scenario 

Maximum Capacity (MGD) 

0.5 1 5 10 

1 $0.69  $0.56  $0.35  $0.30  

2 $2.95  $2.23  $1.39  $1.23  

The general wastewater reuse costs are utilized to develop the cost estimates for 

individual water user groups shown in Table 4B.3-10. The reuse project maximum capacity 

(MGD) for each water user group was developed based on the ñ2060 Projected Needò and ñ2060 

Potential Reuse,ò as shown in Table 4B.3-3. A reuse scenario, as shown in Table 4B.3-4, was 

applied to each water user group based on available information about existing wastewater 

treatment facilities proximate to the need. 

Information for individual water user groups that have specific reuse as water supply 

options are not included in Table 4B.3-10; the individual options should be referenced for 

information on reuse options for these water user groups. 

4B.3.1.1.5 Implementation Issues 

This water supply option has been compared to the plan development criteria, as shown 

in Table 4B.3-11, and the option meets each criterion. Each community that pursues wastewater 

reuse will need to investigate concerns that would include at a minimum: 

 Amount of treated effluent available, taking into consideration downstream water 

commitments and discharge permit restrictions. 
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Table 4B.3-10. 
Cost Estimate Summaries 

Reuse as a Water Management Strategy for Multiple Water User Groups 
September 2008 Prices 

Water User Group County 

Reuse 
Maximum 
Capacity 

(MGD) 

Available 
Project 
Yield 

(MGD) Scenario 

Unit 
Cost 

($/1000 
gal) 

Project 
Cost 

($/gal) 

Project 
Cost 
($) 

Killeen Bell See Individual Option 

Little River Academy Bell 0.20 0.11 2 $7.61  $11.10  $2,220,562  

Morgan's Point Resort Bell 0.20 0.11 2 $7.61  $11.10  $2,220,562  

Steam Electric Bell 7.50 7.50 2 $3.04  $2.48  $17,404,000  

Bryan Brazos See Individual Option 

College Station Brazos See Individual Option 

Wickson Creek SUD Brazos 0.20 0.11 2 $7.61  $11.10  $2,220,562  

Gatesville Coryell 1.00 0.57 2 $5.57  $7.96  $7,955,169  

Kempner WSC Coryell 1.00 0.57 2 $5.57  $7.96  $7,955,169  

Oak Trail Shores Sub. Hood 0.20 0.11 2 $7.61  $11.10  $2,220,562  

Cleburne Johnson See Individual Option 

Godley Johnson 0.10 0.06 2 $7.61  $11.10  $1,110,281  

Joshua Johnson 0.10 0.06 2 $7.61  $11.10  $1,110,281  

Johnson County SUD Johnson 1.00 0.57 2 $5.57  $7.96  $7,955,169  

Hawley WSC Jones 0.10 0.06 2 $7.61  $11.10  $1,110,281  

Aqua WSC Lee 0.10 0.06 2 $7.61  $11.10  $1,110,281  

Chalk Bluff WSC McLennan See Individual Option 

Hallsburg Mclennan See Individual Option 

Mart Mclennan See Individual Option 

Riesel Mclennan See Individual Option 

Bellmead McLennan See Individual Option 

Lacy-Lakeview McLennan See Individual Option 

Sweetwater Nolan 0.50 0.29 1 $4.00  $7.91  $3,956,426  

Glen Rose Somervell 0.50 0.29 2 $7.61  $11.10  $5,551,405  

Abilene Taylor See WWP plan in Section 4C.38.13 

Blockhouse MUD Williamson 0.50 0.29 2 $7.61  $11.10  $5,551,405  

Brushy Creek MUD Williamson 0.50 0.29 2 $7.61  $11.10  $5,551,405  

Cedar Park Williamson 5.00 2.85 2 $3.47  $4.97  $24,836,447  

Chisolm Trail SUD Williamson 1.00 0.57 2 $5.57  $7.96  $7,955,169  

Hutto Williamson 0.50 0.29 2 $7.61  $11.10  $5,551,405  

Georgetown Williamson 5.00 2.85 2 $3.47  $4.97  $24,836,447  

Jonah Water SUD Williamson 1.00 0.57 2 $5.57  $7.96  $7,955,169  

Leander Williamson 1.00 0.57 2 $5.57  $7.96  $7,955,169  

Liberty Hill Williamson 0.50 0.29 2 $7.61  $11.10  $5,551,405  

Round Rock Williamson See Individual Option 

Thrall Williamson 0.10 0.06 2 $7.61  $11.10  $1,110,281  

Weir Williamson 0.10 0.06 2 $7.61  $11.10  $1,110,281  

Williamson C-O Williamson 0.20 0.11 2 $7.61  $11.10  $2,220,562  

Manufacturing Williamson 2.00 2.00 2 $3.47  $4.97  $9,934,579  

Mining Williamson 2.50 2.50 2 $3.47  $4.97  $12,418,224  
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 Potential users, primarily individual large-scale users that could utilize non-potable 

water (e.g., certain industries) and irrigated lands (e.g., golf courses and park areas). 

 Capital costs of constructing needed distribution systems connecting the treatment 

facilities to the areas of reuse. 

Reuse of reclaimed wastewater requires a TCEQ permit. Requirements specific to pipelines 

needed to link wastewater treatment facilities to reuse water customers may include: 

 U.S. Army Corps of Engineers Section 404 permit(s) for pipeline stream crossings; 

discharges of fill into wetlands and waters of the United States for construction; and 

other activities; 

 TPDES Storm Water Pollution Prevention Plan; and 

 TPWD Sand, Shell, Gravel and Marl permit for construction in state-owned 

streambeds. 

Table 4B.3-11. 
Comparison of General Wastewater Reuse Option 

to Plan Development Criteria 

Impact Category Comment(s) 

A. Water Supply  

1. Quantity 1. Potentially important source, up to 25 percent of 
demand 

2. Reliability 2. High reliability 

3. Cost 3. Reasonable 

B. Environmental factors  

1. Environmental Water Needs 1. Produces instream flowsðlow to moderate impact 

2. Habitat 2. Possible low impact 

3. Cultural Resources 3. None or low impact 

4. Bays and Estuaries 4. None or low impact 

5. Threatened and Endangered Species 5. Possible impact 

6. Wetlands 6. None or low impact 

C. Impact on Other State Water Resources No apparent negative impacts on state water 
resources; benefit accrues to demand centers by more 
efficient use of available water supplies; no effect on 
navigation 

D. Threats to Agriculture and Natural 
Resources 

Generally positive effect to agriculture and natural 
resources by avoiding need for new supplies 

E. Equitable Comparison of Strategies 
Deemed Feasible 

Option is considered to meet municipal and industrial 
shortages 

F. Requirements for Interbasin Transfers Not applicable 

G. Third Party Social and Economic Impacts 
from Voluntary Redistribution 

Could offset the need for voluntary redistribution of 
other supplies 
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4B.3.1.2 City of College Station Reuse 

4B.3.1.2.1 Description of Option 

The City of College Station currently does not utilize wastewater reuse as a water supply. 

The City has obtained TCEQ Reclaimed Water Type 1 permits to utilize treated wastewater from 

the Lick Creek and Carters Creek WWTPs in the future if desired. The City evaluated several 

wastewater reuse options in a 2009 report titled ñCollege Station Water Master Plan and 

Wastewater System Investigationsò. The assumptions from the study are utilized in developing 

this wastewater reuse option for the City. 

In this study, potential customers for irrigation use of wastewater include the Veteranôs 

Park, Central Park, Adam Development Properties, Crescent Pointe Development, and Post Oak 

Mall.   The location of the customers and project is shown in Figure 4B.3-4. As shown on the 

map, Veterans Park, Adam Development, and Crescent Pointe are north of Carters Creek 

WWTP; and, the Post Oak Mall, Central Park and a planned Industrial Park are to the west of 

Carters Creek WWTP. This setting requires separate east and west distribution systems. A 

summary of irrigation demand for listed customers is included in Table 4B.3-12. 

Although average annual demand totals approximately 312 acft/yr, the reuse system must 

be sized to meet the peak irrigation demand during the summer months, which is about 

0.76 MGD or 853 acft/yr. 

4B.3.1.2.2 Available Supply 

The water supply that would be potentially available for College Station would be that 

portion of their wastewater effluent stream that has suitable uses within an economical distance 

from the treatment plant. The average daily effluent flow from the Carters Creek WWTP for the 

summer months of the year 2000 was 3,540 gpm (5.10 MGD). The reported minimum hourly 

flow from the Carters Creek WWTP for the summer of the year 2000 was approximately 

1,540 gpm (2.22 MGD). 

Wastewater treatment plants located within the College Station water user group include 

two College Station operated WWTPs (Carters Creek and Lick Creek) and two Texas A&M 

University operated WWTPs. The combined Year 2060 Estimated WWTP Effluent for these 

four WWTP plants is 15,312 acft/yr (13.67 MGD). Based on feedback from the WWTP 

operators the combined Year 2060 Confirmed WWTP Effluent for these four WWTP is 0 acft/yr 

since the City is planning on reusing all of the treated wastewater.  
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Figure 4B.3-4. College Station Reuse 
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Table 4B.3-12.   
Water Reuse Demands for  

College Station Reuse Project 

Reuse Customer 
Demand 
(acft/yr) 

Veteran's Park 141 

Central Park 57 

Crescent Pointe 13 

Adam Development 56 

Post Oak Mall 33 

Planned Industrial Park 13 

Total 312 

 

4B.3.1.2.3 Environmental Issues 

Environmental impacts could include: 

 Possible low impact on instream flows below discharge points due to reduced effluent 

return flow rates; 

 Possible increased water quality to remaining stream flows;  

 Possible high negative impact to fish and wildlife habitat with substantially reduced 

stream flows; and 

 Possible negative impact to threatened and endangered species depending on habitat 

and stream flow requirements. 

A summary of environmental issues is presented in Table 4B.3-13. 

Table 4B.3-13. 
Environmental Issues: College Station Reuse 

Implementation Measures Development of additional wastewater treatment plant facilities, 
distribution pipelines, and pump stations 

Environmental Water Needs / 
Instream Flows 

Possible low impact on in-stream flows due to decreased effluent return 
flows; possible increased water quality to remaining stream flows 

Bays and Estuaries Possible low negative impact 

Fish and Wildlife Habitat Possible variable impacts depending on changes in volume of effluent 
return flows; possible high negative impact to fish and wildlife habitat 
with substantially reduced stream flows 

Cultural Resources Possible low impact 

Threatened and Endangered 
Species 

Possible variable impacts depending on habitat requirements for listed 
species. 

Comments Assumes needed infrastructure will be in urbanized areas 
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4B.3.1.2.4 Engineering and Costing 

The irrigation option will include a pump station at the wastewater treatment plant, a 

pipeline to customers east of Texas Hwy 6, a pipeline for customers west of Texas Hwy 6, and 

ground storage at the end of each pipeline to balance the daily supply and hourly demand. The 

distribution facilities are sized to deliver the total daily demand in a 6-hour period. Pumping 

facilities are sized to deliver the water to a ground storage tank near the irrigation demand. 

Distribution pumps and pipelines would draw water from the storage tank as needed. The 

required improvements to implement a wastewater reuse supply for College Station are 

summarized in Table 4B.3-14. 

Table 4B.3-14. 
Required Facilities ï College Station Reuse for Veterans Park Irrigation 

Facility Description 

Treatment Upgrade 0.28 MGD, Scenario 1; existing WWTP meets type 1 reuse standards, 
requiring only the addition of chlorine for distribution 

Pump Station(s) Two pump stations - 44 hp and 9 HP to  deliver average demand of 0.28 MGD 
in 6 hours 

Storage Tank 0.4 MG and 0.17; Store one days treated reuse water at the end of each 
pipeline 

Pipeline 26,761 ft of 6-inch pipe 

Available Project Yield 0.28 MGD (312 acft/yr).  

Costs presented in Table 4B.3-15 provide the total option costs for developing a 

wastewater reuse supply for irrigation of Veterans Park. The unit cost of a reuse water supply 

could potentially be decreased by the addition of other users within an economical distance from 

the WWTP(s). 

4B.3.1.2.5 Implementation Issues 

This water supply option has been compared to the plan development criteria, as shown 

in Table 4B.3-16, and the option meets each criterion. Before pursuing wastewater reuse, 

College Station will need to investigate concerns that would include at a minimum: 

 Amount of treated effluent available, taking into consideration downstream water 

commitments and discharge permit requirements. 
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Table 4B.3-15. 
Cost Estimate Summary 

Reuse as a Water Management Strategy for College Station 
(September 2008 Prices) 

Item 
Estimated Costs 

for Facilities 

Capital Costs   

Intake and Pump Station $767,000  

Transmission Pipeline (6 in dia., 5 miles) $1,933,000  

Transmission Pump Station(s) $566,000  

Water Treatment Plant (0.28 MGD) $25,000  

Total Capital Cost $3,291,000  

    

Engineering, Legal Costs and Contingencies $1,055,000  

Environmental & Archaeology Studies and Mitigation  $127,000  

Land Surveying (29 acres) $20,000  

Interest During Construction (0.5 years) $90,000  

Total Project Cost $4,583,000  

    

Annual Costs   

Debt Service (6 percent, 30 years) $400,000  

Operation and Maintenance   

Intake, Pipeline, Pump Station  $44,000  

Water Treatment Plant $9,000  

Pumping Energy Costs (122745 kW-hr @ 0.09 $/kW-hr) $11,000  

Total Annual Cost $464,000  

    

Available Project Yield (acft/yr) 312  

Annual Cost of Water ($ per acft) $1,485  

Annual Cost of Water ($ per 1,000 gallons) $4.56  
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Table 4B.3-16. 
Comparison of College Station Reuse Option 

to Plan Development Criteria 

Impact Category Comment(s) 

A. Water Supply  

1. Quantity 1. Potentially important source, up to 25 percent of 
demand 

2. Reliability 2. High reliability 

3. Cost 3. Reasonable 

B. Environmental factors  

1. Environmental Water Needs 1. Produces instream flowsðlow to moderate impact 

2. Habitat 2. Possible low impact 

3. Cultural Resources 3. None or low impact 

4. Bays and Estuaries 4. None or low impact 

5. Threatened and Endangered Species 5. Possible impact 

6. Wetlands 6. None or low impact 

C. Impact on Other State Water Resources No apparent negative impacts on state water 
resources; benefit accrues to demand centers by more 
efficient use of available water supplies; no effect on 
navigation 

D. Threats to Agriculture and Natural 
Resources 

Generally positive effect to agriculture and natural 
resources by avoiding need for new supplies 

E. Equitable Comparison of Strategies 
Deemed Feasible 

Option is considered to meet municipal and industrial 
shortages 

F. Requirements for Interbasin Transfers Not applicable 

G. Third Party Social and Economic Impacts 
from Voluntary Redistribution 

Could offset the need for voluntary redistribution of 
other supplies 

 

 

 Potential other users, primarily individual large-scale users that could utilize non-

potable water (e.g., certain industries) and irrigated lands (e.g., golf courses and park 

areas). 

 Capital costs of constructing needed distribution systems connecting the treatment 

facilities to the areas of reuse. 

Supply of reuse wastewater requires a TCEQ permit. Requirements specific to pipelines 

needed to link wastewater treatment facilities to reuse water users may include: 

 U.S. Army Corps of Engineers Section 404 permit(s) for pipeline stream crossings; 

discharges of fill into wetlands and waters of the United States for construction; and 

other activities; 

 Texas Pollutant Discharge Elimination System (TPDES) Storm Water Pollution 

Prevention Plan; and 

 TPWD Sand, Shell, Gravel and Marl permit for construction in state-owned 

streambeds. 
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4B.3.1.3 City of Round Rock Reuse 

4B.3.1.3.1 Description of Option 

The City of Round Rock currently irrigates the Forest Creek Golf Course with treated 

wastewater effluent (0.5 MGD) from the Brushy Creek Regional WWTP (BCRWWTP) that is 

currently owned by the Lower Colorado River Authority (LCRA) and is operated by the Brazos 

River Authority (BRA).  However the sale of the plant to the City of Round Rock, Austin, and 

Cedar Park is expected to be finalized in late 2009.  The reuse water supplied to Forest Creek 

Golf Course meets Type 2 effluent requirements. The City has evaluated additional wastewater 

reuse options utilizing Type 1 effluent
1
 and has planned for future reuse. A 24 inch reuse line 

that runs west from the WWTP along US 79 beyond the entrances to the Dell Diamond was 

constructed as part of a sewer interceptor project in anticipation of future reuse of water at Old 

Settlers Park, the Dell Diamond and elsewhere in the City of Round Rock.  The line is shown on 

Figure 4B.3-5, and has not yet been activated.  Figure 4B.3-5 shows the location of the pipeline 

from the BCRWWTP to the Forest Creek Golf Course. 

The assumptions from previous evaluations are utilized in developing a wastewater reuse 

option for the City.  Phase 1 of this option consists of a reuse project to deliver Type 1 treated 

wastewater for irrigation of Old Settlerôs Park.  Subsequent Phases 2 through 5 involve extension 

of the reclaimed water distribution system to points north and west of Old Settlerôs Park to serve 

the Texas State and Texas A&M campuses as well as other development in the areas.  The 

potential reusers listed in Table 4B.3-17 have a projected average day demand of approximately 

3.9 MGD, or 4,320 acft/yr.  However the system will have capacity to serve approximately 

8.9 MGD, or 10,000 acft/yr.  Figure 4B.3-5 identifies the extension of the reuse system.   

At present, there are no industrial, power generation, or agricultural users located such 

that reuse water could be provided to them at a cost that would be economically feasible.  In the 

future, as the reuse water distribution system expands or potential users develop in the proximity 

of the BCRWWTP, it may be feasible to expand the customer diversification and to serve some 

such customers.   

                                                           
1
 HDR Engineering, Inc., ñMaster Plan for the Development of the Brushy Creek Regional Reclaimed Water 

System,ò Prepared for the Lower Colorado River Authority, March 2001. 



HDR-00044-00100499-10 Wastewater Reuse 

 
4B.3-21 

2011 Brazos G Regional Water Plan 

September 2010 



HDR-00044-00100499-10 Wastewater Reuse 

 
4B.3-22 

2011 Brazos G Regional Water Plan 

September 2010 

Table 4B.3-17. 
Potential Water Reusers 

Water Reuser Use Phase 

Projected Demand 
(MGD)

(1) 

Average Peak Day 

Forest Creek Golf Course Irrigation Currently 
active 

0.5 1.5 
(2) 

CORR Old Settlerôs Park Irrigation I 2.3 2.3 

Dell Diamond (Minor League 
Ball Park) 

Irrigation I 0.01 0.03 

Miscellaneous, Residential & 
Other  

Irrigation II 0.15 0.3 

Texas A&M Campus Irrigation III 0.2 0.4 

Texas State Campus Irrigation IV 0.2 0.4 

Austin Community College 
Campus 

Irrigation IV 0.2 0.4 

Stony Point High School Irrigation V 0.3 0.3 

Projected peak instantaneous flow is three times peak day flow and determines conveyance capacity required. 

Storage available at golf course. 

 

4B.3.1.3.2 Available Supply 

The water supply reductions that would be potentially available for Round Rock would 

be that portion of their wastewater effluent stream that has suitable uses within an economical 

distance from the treatment plant. The Brushy Creek Regional WWTP Year 2060 Estimated 

WWTP Effluent is  in the range of 35,000 acft/yr (31 MGD) prior to diversion of effluent to 

reclaimed water use.  This volume is based on Round Rockôs 2060 projected demand of 68,000 

acft/yr and a 50 percent return flow. 

Type 1 reuse water will be supplied from the BCRWWTP. This WWTP currently 

produces an effluent that meets TCEQ Type 2 reclaimed water standards and will require 

treatment upgrades to meet Type 1 standards. The existing capacity of the plant is a nominal 

21.5 MGD.  Current average flow to the plant is about 15 MGD (16,800 acft/yr), and the 

ultimate nominal planned capacity is 40 MGD.  The plant is a conventional activated sludge 

plant that provides advanced secondary treatment.  Ultimately, it is anticipated that stream 

standards will require that all effluent from the plant be filtered and that phosphorous removal 

also be included in the treatment process. Adding filters is proposed as part of this project to treat 

the portion of flow that will be routed to reuse.  All plant flow is available for reuse.  Proposed 

reuse will be significantly less than current flows. 
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4B.3.1.3.3 Environmental Issues 

The Bureau of Reclamation has completed a draft Environmental Assessment (EA) for 

the Round Rock reuse project.  Two alternatives, the Build Alternative and the No Build 

Alternative, were documented in the EA.  The following resource areas were analyzed: wildlife, 

threatened and endangered species, water resources, air quality, noise, vegetation, visual 

resources, land use/ transportation/ access, historic and cultural resources, geology and soils, 

environmental justice, hazardous materials and climate change.  Table 4B.3-18 presents the 

resource categories and impacts associated with the Build alternatives.  

Table 4B.3-18. 
Summary of Environmental Impacts2 

Resource Area Build Alternative 

Wildlife Local wildlife may be temporarily displaced by construction noise and disturbance; no 
permanent impacts. 

Threatened and 
Endangered Species 

Threatened or endangered species are unlikely to occur in the project area based on 
geography, preferred habitat, or migratory status.  No impacts anticipated.  

Water Resources No impacts to groundwater resources.  Waters of the U.S. would be crossed; the 
proposed project would qualify for Nationwide permit 12.  The project would require 
compliance with TCEQ general permit TXR150000 for stormwater discharges from 
construction sites. 

Air Quality Temporary increase in fugitive dust emissions during construction.  No permanent 
impacts anticipated. 

Noise Noise level increases within the project area anticipated during construction.  No 
permanent change to areaôs noise levels. 

Vegetation No permanent impacts to maintained areas.  Narrow removal of riparian corridor 
vegetation anticipated. 

Visual Resources Temporary visual impacts due to construction.  Installation of approximately 125 foot 
water tank similar in appearance to other water tanks in the area. 

Land Use / 
Transportation / 
Access 

Temporary road closures and changes in land use expected during construction.  No 
permanent impacts anticipated. 

Historic and Cultural 
Resources 

No impacts to historic or cultural resources are anticipated. 

Geology and Soils Soils have been previously disturbed. No impact to area geology or soils.   

Environmental 
Justice 

No environmental justice populations reside in the project area.  No environmental 
justice impacts. 

Hazardous Materials No impacts to hazardous materials sites are anticipated. 

Climate Change Project would likely have minimal impact on climate change when compared with the 
overall area.  Impacts to the proposed project from climate change are unknown. 

 

                                                           
2
 Table adapted from HDR, Engineering, Inc.  ñEngineering Feasibility Report City of Round Rock Reuse Water 

System,ò Prepared for City of Round Rock, September 2009 
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Impacts identified in the EA would primarily be associated with the temporary 

construction phase of the project. Temporary increases in fugitive dust and noise and temporary 

land use and access changes would be anticipated during construction.  Heavy equipment would 

affect the visual resources within the project area during construction; visual resources would 

also be affected by the installation of an approximately 125-foot high water tank during Phase IV 

of the proposed project.  Potential impacts to other resource areas would not be anticipated or 

would be minimal.   

4B.3.1.3.4 Engineering and Costing 

The proposed project will be constructed in five phases.  The five phases have been 

shown on Figure 4B.3-5, and are listed and described in Table 4B.3-19. 

Table 4B.3-19. 
Project Components by Phases 

Phase Description 

1 Filters to treat to water to TCEQ Type 1 reuse standards. 

Pumping facilities for reuse water. 

Disinfection facilities for reuse side stream. 

Piping to convey reuse water into Old Settlerôs Park. 

2 Piping to extend reuse distribution system approximately 1.5 miles north of Old Settlerôs Park to 
CR 172. 

3 Piping to extend reuse distribution system approximately 0.9 miles west to the Higher Education 
Center (HEC) campus area. 

IV Construction of an elevated tank near Chandler Road for pressure maintenance and to provide 
storage for use during peak demand periods. 

V Construction of approximately 0.8 miles of pipeline to extend the reuse distribution system to 
Stony Point High School. 

Costs presented in Table 4B.3-20 provide the total option costs for developing a 

wastewater reuse supply in five phases for Round Rock reuse as identified in the HDR 

Engineering Feasibility Report from September 2009.  These costs have been indexed to be 

consistent with the TWDB costing methodology using September 2008 as identified in 

Table 4B.3-21.  Total project cost for the five construction phases is $18,102,000, annual costs 

for this project are approximately $2,139,000. 
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Table 4B.3-21. 
Cost Estimate Summary 

Reuse as a Water Management Strategy for Round Rock 
September 2008 Prices 

Item 
Estimated Costs 

for Facilities 

Project Costs By Phases   

Phase I $5,240,000  

Phase II $5,729,000  

Phase III $1,404,000  

Phase IV $5,058,000  

Phase V $671,000  

Total Project Cost $18,102,000  

    

Annual Costs   

Debt Service (6 percent, 20 years) $1,578,000  

Operation and Maintenance    

Intake, Pipeline, Pump Station  $393,000  

Pumping Energy Costs $168,000  

Total Annual Cost $2,139,000  

    

Available Project Yield (acft/yr) 4,320  

Annual Cost of Water ($ per acft) $495  

Annual Cost of Water ($ per 1,000 gallons) $1.52  

 

 

4B.3.1.3.5 Implementation Issues 

This water supply option has been compared to the plan development criteria, as shown 

in Table 4B.3-22, and the option meets each criterion. Before pursuing wastewater reuse, Round 

Rock will need to investigate concerns that would include at a minimum: 

 Amount of treated effluent available, taking into consideration downstream water 

commitments and discharge permit restrictions. 

 Potential users, primarily individual large-scale users that could utilize non-potable 

water (e.g., certain industries) and irrigated lands (e.g., golf courses and park areas). 

 Capital costs of constructing needed distribution systems connecting the treatment 

facilities to the areas of reuse. 

Supply of reuse wastewater requires a TCEQ permit. An amendment of the TCEQ 

discharge permit for the WWTP will be required for the upgrades to the plant for this project.  
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Requirements specific to pipelines needed to link wastewater treatment facilities to reuse water 

users may include: 

 U.S. Army Corps of Engineers Section 404 permit(s) for pipeline stream crossings; 

discharges of fill into wetlands and waters of the United States for construction; and 

other activities; 

 TPDES Storm Water Pollution Prevention Plan; and 

 TPWD Sand, Shell, Gravel and Marl permit for construction in state-owned 

streambeds. 

 TXDOT right-of-way permit approval will be required for each pipeline installation. 

Table 4B.3-22. 
Comparison of Round Rock Reuse Option 

to Plan Development Criteria 

Impact Category Comment(s) 

A. Water Supply  

1. Quantity 1. Potentially important source, up to 25 percent of 
demand 

2. Reliability 2. High reliability 

3. Cost 3. Reasonable 

B. Environmental factors  

1. Environmental Water Needs 1. Produces instream flowsðlow to moderate impact 

2. Habitat 2. Possible low impact 

3. Cultural Resources 3. None or low impact 

4. Bays and Estuaries 4. None or low impact 

5. Threatened and Endangered Species 5. None or low impact 

6. Wetlands 6. None or low impact 

C. Impact on Other State Water Resources No apparent negative impacts on state water 
resources; benefit accrues to demand centers by more 
efficient use of available water supplies; no effect on 
navigation 

D. Threats to Agriculture and Natural 
Resources 

Generally positive effect to agriculture and natural 
resources by avoiding need for new supplies 

E. Equitable Comparison of Strategies 
Deemed Feasible 

Option is considered to meet municipal and industrial 
shortages 

F. Requirements for Interbasin Transfers Not applicable 

G. Third Party Social and Economic Impacts 
from Voluntary Redistribution 

Could offset the need for voluntary redistribution of 
other supplies 



HDR-00044-00100499-10 Wastewater Reuse 

 
4B.3-28 

2011 Brazos G Regional Water Plan 

September 2010 

4B.3.1.4 City of Bryan Reuse 

4B.3.1.4.1 Description of Option 

The City of Bryan currently irrigates the Traditions Golf Course with Type 2 treated 

wastewater effluent from Turkey Creek WWTP, a small package treatment plant located near the 

golf course with a capacity of 0.35 MGD. The City has two other WWTPs, Burton Creek and 

Still Creek, that produce effluent requiring additional treatment to meet Type 1 or 2 reuse water 

requirements. There are several parks, ball fields, and other green spaces dispersed throughout 

the City that could be irrigated with reuse water if the wastewater could be treated and 

distributed economically. However, these green spaces do not individually have large irrigation 

water demands and are located a significant distance from the existing wastewater treatment 

plant. Therefore, irrigation reuse options were not evaluated. 

This option consists of a reuse project to deliver Type 1 treated wastewater to Bryan 

Utilities Lake, a small lake associated with a power generation plant (Figure 4B.3-6). The City 

has periodically supplied potable water to this lake for extended periods at a rate of up to 

3,000 gpm (4.32 MGD). This option will replace a portion of this potable water demand with a 

wastewater reuse supply having a peak capacity of 1,500 gpm (2.16 MGD). Since Bryan Utilities 

Lake is used for recreational purposes, this option includes additional treatment at Still Creek 

WWTP to supply Type 1 reuse water to the lake. The reuse water supply will be delivered at a 

continuous daily rate during periods of demand, so no storage is required. The project yield is 

based on an average demand of 2.16 MGD for 3 months during each year. 

4B.3.1.4.2 Available Supply 

The water supply that would be potentially available for Bryan would be that portion of 

their wastewater effluent stream that has suitable uses within an economical distance from the 

treatment plant. The City of Bryan has confirmed that it plans to reuse all of its treated 

wastewater by 2060.  The Still Creek WWTP Year 2060 Estimated WWTP Effluent is 4,178 

acft/yr (3.73 MGD). The Burton Creek WWTP Year 2060 Estimated WWTP Effluent is 8,345 

acft/yr (7.45 MGD). 
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Figure 4B.3-6. Bryan Reuse 
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4B.3.1.4.3 Environmental Issues 

Environmental impacts could include: 

 Possible low impact on instream flows below discharge points due to reduced effluent 

return flow rates; 

 Possible impact to water quality in Bryan Utilities Lake and potential for release 

downstream of reuse water from Bryan Utilities Lake, 

 Possible increased water quality to remaining stream flows;  

 Possible high negative impact to fish and wildlife habitat with substantially reduced 

stream flows; and 

 Possible negative impact to threatened and endangered species depending on habitat 

and stream flow requirements. 

 

A summary of environmental issues is presented in Table 4B.3-23. 

Table 4B.3-23. 
Environmental Issues: Bryan Reuse 

Implementation Measures Development of additional wastewater treatment plant facilities, distribution 
pipelines, and pump stations 

Environmental Water Needs / 
Instream Flows 

Possible low impact on in-stream flows due to decreased effluent return flows; 
possible increased water quality to remaining stream flows 

Bays and Estuaries Possible low negative impact 

Fish and Wildlife Habitat Possible variable impacts depending on changes in volume of effluent return 
flows; possible high negative impact to fish and wildlife habitat with 
substantially reduced stream flows 

Cultural Resources Possible low impact 

Threatened and Endangered 
Species 

Possible variable impacts depending on habitat requirements for listed species. 

Comments Assumes needed infrastructure will be in urbanized areas 

 

 

4B.3.1.4.4 Engineering and Costing 

The required improvements to implement a wastewater reuse supply for Bryan are 

summarized in Table 4B.3-24. 

Table 4B.3-24. 
Required Facilities ï Bryan Reuse for Bryan Utilities Lake 

Facility Description 

Treatment Upgrade 2.16 MGD, Scenario 2; existing WWTP requires additional tertiary treatment to meet type 
1 standards and addition of chlorine for distribution 

Pump Station 237 hp; 2.16 MGD capacity to deliver peak capacity at uniform rate 

Storage Tank None 

Pipeline 29,000 ft of 12-inch pipe 

Available Project Yield 0.54 MGD (605 acft/yr), yield is 3 months per year of peak demand supplied to lake  
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Costs presented in Table 4B.3-25 provide the total option costs for developing a 

wastewater reuse supply to Bryan Utilities Lake. 

Table 4B.3-25. 
Cost Estimate Summary 

Reuse as a Water Management Strategy for Bryan 
Costs for Bryan Utilities Lake Supply 

September 2008 Prices 

Item 
Estimated Costs 

for Facilities 

Capital Costs   

Pump Station ( 237 MGD) $2,102,000  

Transmission Pipeline (12 in dia., 6 miles) $1,994,000  

Waste Water Treatment Plant Upgrades (2.16 MGD) $2,607,000  

Total Capital Cost $6,703,000  

    

Engineering, Legal Costs and Contingencies $2,246,000  

Environmental & Archaeology Studies and Mitigation  $174,000  

Land Acquisition and Surveying (25 acres) $232,000  

Interest During Construction (4 years) $1,497,000  

Total Project Cost $10,852,000  

    

Annual Costs   

Debt Service (6 percent, 20 years) $946,000  

Operation and Maintenance   

Intake, Pipeline, Pump Station  $72,000  

Water Treatment Plant $152,000  

Pumping Energy Costs (1472536 kW-hr @ 0.09 $/kW-hr) $33,000  

Total Annual Cost $1,203,000  

    

Available Project Yield (acft/yr) 605  

Annual Cost of Water ($ per acft) $1,988  

Annual Cost of Water ($ per 1,000 gallons) $6.10  

 

4B.3.1.4.5 Implementation Issues 

This water supply option has been compared to the plan development criteria, as shown 

in Table 4B.3-26, and the option meets each criterion. Before pursuing wastewater reuse, Bryan 

will need to investigate concerns that would include at a minimum: 
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 Amount of treated effluent available, taking into consideration downstream water 

commitments and discharge permit restrictions. 

 Potential users, primarily individual large-scale users that could utilize non-potable 

water (e.g., certain industries) and irrigated lands (e.g., golf courses and park areas). 

 Capital costs of constructing needed distribution systems connecting the treatment 

facilities to the areas of reuse. 

Table 4B.3-26. 
Comparison of Bryan Reuse Option 

to Plan Development Criteria 

Impact Category Comment(s) 

A. Water Supply  

1. Quantity 1. Potentially important source, up to 25 percent of 
demand 

2. Reliability 2. High reliability 

3. Cost 3. Reasonable 

B. Environmental factors  

1. Environmental Water Needs 1. Produces instream flowsðlow to moderate impact 

2. Habitat 2. Possible low impact 

3. Cultural Resources 3. None or low impact 

4. Bays and Estuaries 4. None or low impact 

5. Threatened and Endangered Species 5. Potential impact 

6. Wetlands 6. None or low impact 

C. Impact on Other State Water Resources No apparent negative impacts on state water 
resources; benefit accrues to demand centers by more 
efficient use of available water supplies; no effect on 
navigation 

D. Threats to Agriculture and Natural 
Resources 

Generally positive effect to agriculture and natural 
resources by avoiding need for new supplies 

E. Equitable Comparison of Strategies 
Deemed Feasible 

Option is considered to meet municipal and industrial 
shortages 

F. Requirements for Interbasin Transfers Not applicable 

G. Third Party Social and Economic Impacts 
from Voluntary Redistribution 

Could offset the need for voluntary redistribution of 
other supplies 

Supply of reuse wastewater requires a TCEQ permit. Requirements specific to pipelines 

needed to link wastewater treatment facilities to reuse water users may include: 
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 U.S. Army Corps of Engineers Section 404 permit(s) for pipeline stream crossings; 

discharges of fill into wetlands and waters of the United States for construction; and 

other activities; 

 TPDES Storm Water Pollution Prevention Plan; and 

 TPWD Sand, Shell, Gravel and Marl permit for construction in state-owned 

streambeds. 

4B.3.1.5 City of Cleburne Reuse 

4B.3.1.5.1 Description of Option 

The City of Cleburne obtains its water supply from Lake Pat Cleburne, Lake Aquilla, and 

groundwater from the Trinity Aquifer. The city owns and operates Lake Pat Cleburne, which 

impounds runoff from Nolan Creek for storage and use. The city also has contracted with the 

Brazos River Authority (BRA) for water supply from Lake Aquilla (5,300 acft/yr), from the 

BRA System (4,700 acft/yr), and from the BRA System with a Lake Whitney diversion (5,000 

acft/yr). The city owns and operates six wells that produce water from the Trinity Aquifer. Based 

on the existing water supply available to the city, no shortages are projected through the year 

2040. However, the City of Cleburne is projected to have a long-term deficit of 1,954 acft/yr in 

the year 2060. 

The City of Cleburne has embraced the beneficial use of reuse water as a viable water 

management strategy to meet anticipated future shortages. The city plans to reuse available 

wastewater supplies to help meet its projected deficit in the year 2060, and has recently filed a 

water rights application for 8,440 acre feet (7.5 MGD) with TCEQ to allow reuse of all 

authorized discharges, which would provide for the cityôs needs well beyond the current 

planning horizon. 

4B.3.1.5.2 Available Supply 

The City currently supplies 1.2 MGD (1,344 acft/yr) of reuse water directly to a Brazos 

Electric Power Cooperative Plant located north of the city for use as cooling water. The City of 

Cleburne owns and operates the existing reuse water treatment facility located on the Cityôs 

wastewater treatment plant site. The facility is rated for 7.5 MGD capacity and utilizes inclined 

plate clarification technology to produce a Type 1 effluent for use in unrestricted areas. A 16-

inch diameter reuse water transmission line exists along the east side of the city to convey reuse 

water from the wastewater facility to the power plant. 
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The City intends to expand the existing reuse water treatment facilities and expand the 

existing east line to accommodate planned increases in reuse. A 40 acre wetland will also be 

constructed for additional polishing treatment.  Expansion of the existing east line will supply an 

average of 250,000 gallons per day to a new sports complex for irrigation of the turf fields.  The 

project would deliver reuse water via a new 6-inch diameter branch line, approximately 3,170 

feet in length, which would intersect the existing 16-inch diameter reuse water pipeline. Other 

potential future uses for the east loop reuse line identified by the City of Cleburne include 

irrigation of a new golf course planned northeast of the city.  The reuse projects considered for 

estimating costs associated with the east loop reuse line include average annual demands of 351 

acft/yr, delivered for seasonal uses.    

In addition to the expansion of the existing reuse line, the City is planning to develop a 

new West Loop Reclaimed Water Line and Pump Station to meet other identified non-potable 

water needs.  This project would include  a 16-inch diameter reclaimed water pipeline on the 

west side of the City (Figure 4B.3-7), which would join the existing east reclaimed water line 

serving the Brazos Electric Power Plant (Steam Electric) to form a looped system.  This new 

west loop line would supply reclaimed water for oil and gas development (Mining), irrigation 

use by Cleburne Municipal Golf Course and commercial facilities, and industrial use 

(Manufacturing) by the existing James Hardie manufacturing plant and others. This project 

would supply the City of Cleburne and Johnson County mining, manufacturing, steam electric 

and irrigation water through Cleburne. The West Loop will be sized to meet a peak daily 

capacity of 4.5 MGD.  Demands for the reuse water are anticipated to increase from 3.3 MGD in 

2010 to 5 MGD by 2050 as indicated in Table 4B.3-27.   

4B.3.1.5.3 Environmental Issues 

The City of Cleburne is currently in the process of filing a water rights application with 

TCEQ to reuse all effluent discharged pursuant to TPDES Permit No. 10006-001, currently 

authorized as 8,440 acre feet (7.5 MGD). The city is also in the process of amending its Chapter 

210 Use of Reclaimed Water authorization to supply reuse water for irrigation to the sports 

complex facility planned east of the city, and to supplement industrial scenarios for fracing. 

Additional future reuse will require further amendment of the cityôs reuse authorization. 
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Figure 4B.3-7. Cleburne Reuse 
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Table 4B.3-27. 
Projected Reuse Demands for Cleburne Reuse Project 

Reuse Customers  Year 2010  Year 2050 

Brazos Electric Power Plant 1,344 1,344 

James Hardie Manufacturing 1,030 3,192 

Mining 840 560 

Golf course, commercial irrigation 487 487 

Sports Complex 17 17 

Total Demand (acft/yr) 3,718 5,600 

 

Expansion of the reuse water treatment facilities would involve relatively low 

environmental impacts: 

 Reduced effluent discharges to the wastewater outfall could have a low impact on 

environmental water needs and instream flows. 

 For potential future reuse within areas a reasonable distance from the existing 

reclaimed water pipeline, pipeline construction would be limited since available 

capacity in the existing 16-inch reclaimed water pipeline is currently underutilized. 

 Reduced effluent discharges would reduce the BOD stream loading. 

A summary of environmental issues is presented in Table 4B.3-28. 

Table 4B.3-28. 
Environmental Issues: Cleburne Reuse 

Implementation Measures Development of additional wastewater treatment plant facilities, 
distribution pipelines, and pump stations 

Environmental Water Needs / 
Instream Flows 

Possible low impact on in-stream flows due to decreased effluent return 
flows; possible increased water quality to remaining stream flows 

Bays and Estuaries Possible low negative impact 

Fish and Wildlife Habitat Possible variable impacts depending on changes in volume of effluent 
return flows; possible high negative impact to fish and wildlife habitat with 
substantially reduced stream flows 

Cultural Resources Possible low impact 

Threatened and Endangered 
Species 

Possible variable impacts depending on habitat requirements for listed 
species. 

Comments Assumes needed infrastructure will be in urbanized areas 
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4B.3.1.5.4 Engineering and Costing 

The facilities needed to provide reuse water for the proposed expansion of the existing 

reuse water system and the new west loop include the following:   

 Extension of reuse water lines from existing 16-inch mainline to the sports complex 

and new golf course;  

 Construction of 10.7 mile 16-inch diameter west loop to deliver reuse water to 

additional and existing customers; and 

 Expanded reuse water pump station. 

 Construction of 40 acre wetland for polishing treatment 

In keeping with the cityôs goal to maximize its use of reuse water, the additional 

expansion of the reuse water facilities may cost more than other alternatives that could be used to 

meet additional portions of the projected water shortage of 1,954 acft/yr in year 2060. As uses of 

reuse water increase over time, booster pump stations may also be required along the existing 16-

inch reuse water line to allow for increased conveyance capacity.  Estimated costs to expand the 

reuse water system as described above are summarized in Table 4B.3-29. Total capital costs for 

the project are $8,291,000 with annual costs of $1,344,000.  This translates to $662/ acft or 

$2.03/ thousand gallons.   

4B.3.1.5.5 Implementation Issues 

This water supply option has been compared to the plan development criteria, as shown 

in Table 4B.3-30, and the option meets each criterion. Implementation of this strategy is 

relatively straightforward and will include the required permit and reuse authorization 

amendments mentioned previously in addition to right-of-way and easement acquisition for reuse 

water piping, authorization for creek and river crossings, and financing. 

4B.3.1.6 Waco WMARSS Reuse Projects 

The Waco Metropolitan Area Regional Sewerage System (WMARSS) is currently 

pursuing the development of four wastewater reuse systems to supply reuse water to customers.  

These reuse systems are referred to as the Bellmead/Lacy Lakeview Project, Sandy Creek (LS 

Power) Project,  Flat Creek Interceptor Project and Bullhide Creek Project.  The WMARSS 

system will supply 16,000 acft/yr (14.3 MGD) of the treated effluent from the WMARSS system 

to the Sandy Creek Project (LS Power).  An additional 3,920 acft/yr (3.5 MGD) would be 

supplied through the Bullhide Creek and Bellmead/Lacy Lakeview reuse projects.  Assuming 
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simultaneous implementation of the other reuse projects, potential available supply from the Flat 

Creek Reuse Project would be 5,319 acft/yr in 2010, 6,918 acft/yr in 2020, and the full 7,847 

acft/yr (7 MGD) capacity sometime prior to 2030. The Year 2000 estimated effluent from 

WMARSS is 24,575 acft/yr (21.92 MGD).  The Year 2060 estimated effluent from WMARSS is 

31,779 acft/yr (28.4 MGD).  These options consists of integrated reuse projects to deliver Type 1 

reuse water from the existing WMARSS Central Wastewater Treatment Plant located southeast 

of Waco along the Brazos River and from a proposed Bull Hide WWTP.   

Table 4B.3-29. 
Cost Estimate Summary 

Reuse as a Water Management Strategy for Cleburne 
Incremental Costs to Meet Year 2060 Projected Shortage 

September 2008 Prices 

Item 
Estimated Costs 

for Facilities 

Capital Costs   

West Loop Pump Station (1.5 MGD) $510,000  

East Loop Pump Station Expansion $137,000  

Expansion of East Loop Pipeline (6 in dia., 0.6 mile) $350,000  

New West Loop Transmission Pipeline (16 in dia., 11 miles) $5,767,000  

Wetlands Treatment (40 acres) $987,000 

Meter(s) $110,000 

Storage Tank(s) $430,000 

Total Capital Cost $8,234,000  

    

Engineering, Legal Costs and Contingencies $2,557,000  

Environmental & Archaeology Studies and Mitigation  $311,000  

Land Acquisition and Surveying (45 acres) $798,000  

Interest During Construction (2 years) $479,000  

Total Project Cost $12,436,000  

    

Annual Costs   

Debt Service (6 percent, 20 years) $1,084,000  

Operation and Maintenance   

Intake, Pipeline, Pump Station  $83,000  

Wetlands $16,000 

Pumping Energy Costs (1,790,333 kW-hr @ 0.09 $/kW-hr) $161,000  

Total Annual Cost $1,344,000  

    

Available Project Yield (acft/yr) 2,031  

Annual Cost of Water ($ per acft) $662  

Annual Cost of Water ($ per 1,000 gallons) $2.03  
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Table 4B.3-30. 
Comparison of Cleburne Reuse Option  

to Plan Development Criteria 

Impact Category Comment(s) 

A. Water Supply  

1. Quantity 1. Potentially important source, up to 25 percent of 
demand 

2. Reliability 2. High reliability 

3. Cost 3. Reasonable 

B. Environmental factors  

1. Environmental Water Needs 1. Produces instream flowsðlow to moderate impact 

2. Habitat 2. Possible low impact 

3. Cultural Resources 3. None or low impact 

4. Bays and Estuaries 4. None or low impact 

5. Threatened and Endangered Species 5. Potential impact 

6. Wetlands 6. None or low impact 

C. Impact on Other State Water Resources No apparent negative impacts on state water 
resources; benefit accrues to demand centers by more 
efficient use of available water supplies; no effect on 
navigation 

D. Threats to Agriculture and Natural 
Resources 

Generally positive effect to agriculture and natural 
resources by avoiding need for new supplies 

E. Equitable Comparison of Strategies 
Deemed Feasible 

Option is considered to meet municipal and industrial 
shortages 

F. Requirements for Interbasin Transfers Not applicable 

G. Third Party Social and Economic Impacts 
from Voluntary Redistribution 

Could offset the need for voluntary redistribution of 
other supplies 

 

 

The Waco North Reuse Project, included in the 2006 Regional Water Plan, would 

provide potential reuse water to Gholson and Chalk Bluff WSC from a satellite plant. This 

strategy has been updated as a alternative strategy.  Locations of each of the Waco reuse projects 

including treatment plants, proposed transmission pipelines, ground storage tanks, and pump 

stations are shown in Figure 4B.3-8  A description of each of the options are included in Sections 

4B.3.1.6.1 through 4B.3.1.6.5 
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4B.3.1.6.1 Waco East ï Sandy Creek Project (LS Power Station) and Cities of Hallsburg, Mart, and 
Riesel Reuse 

4B.3.1.6.1.1 Description of Option 

The City of Waco is currently pursuing the development of a wastewater reuse system to 

supply reuse water to customers within the City of Waco and potentially to other entities within 

the vicinity of Waco. Several water user groups in the vicinity of Waco showing a water supply 

need by the year 2060 may potentially be provided reuse water as part of this larger Waco reuse 

system. This option consists of an integrated reuse project to deliver Type 1 reuse water from the 

Waco Metropolitan Area Regional Sewerage System (WMARSS) wastewater treatment plant to 

a new power station (LS Power Station) planned southeast of Waco and potentially to the Cities 

of Hallsburg, Mart, and Riesel. The new power station is to be located near Lake Creek 

Reservoir as shown in Figure 4B.3-9. The City of Waco has negotiated a contract to supply the 

LS Power Station with 16,000 acft/yr of water to be used for cooling tower and other non-

potable purposes. This option assumes that the full 16,000 acft/yr of water supplied by Waco to 

LS Power Station will be Type 1 reuse water from WMARSS.  The portion of the project for LS 

Power is assumed as current supply and is not included in the cost estimate for this option. 

The potential reuse water demand for the Cities of Hallsburg, Mart, and Riesel is 

estimated at 30 percent of each cityôs 2060 water demand for purposes of this option. This 

Type 1 reuse water may be utilized for landscape irrigation at existing or future parks, schools, 

ball fields, and other green spaces. Reuse water may also potentially supply existing or future 

industrial customers within these cities. For this option the transmission system to supply reuse 

water for these three cities also includes capacity to supply 900 acft/yr of reuse water for use by 

County-Other entities within the vicinity of the reuse transmission pipelines. The amount of 

reuse water supplied to each entity for this option is summarized in Table 4B.3-31. 

4B.3.1.6.1.2 Available Supply 

The Year 2060 Estimated WWTP Effluent for WMARSS is 31,779 acft/yr (28.37 MGD). 

Based on feedback from the City of Waco the combined Year 2060 Confirmed WWTP Effluent 

for this WWTP is 0 acft/yr (0 MGD). Therefore, the 2060 Potential Reuse is the difference 

between the Estimated and Confirmed WWTP Effluent which is 31,779 acft/yr (28.37 MGD). 
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