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EXECUTIVE  SUMMARY 

DOWNTOWN  CARROLLTON  &  TRINITY  MILLS 

TRANSIT  ORIENTED  DEVELOPMENT  (TOD)  DISTRICT 

INFRASTRUCTURE  STUDY 
 

 

Redevelopment plans for the City of Carrollton along Interstate Highway 35 around two proposed Dallas 

Area Rapid Transit (DART) Stations have brought about the need for an analysis of these areas, known as 

Transit Oriented Development (TOD), and the effects on the City’s water distribution and the wastewater 

collection systems.  The areas are generally located along IH35E at the intersections of Belt Line Road (Old 

Downtown Station) and the President George Bush Turnpike (Trinity Mills Station).  The water analysis is 

based on a 72-hour extended period computer simulation on the days of maximum usage and sewer 

requirements were based on the water demands.  This analysis and report presents a plan for system 

improvements to serve the TOD Area at build-out conditions.  This plan is based on the best available 

information on existing and projected future land uses. 

The TOD lies within two of the City’s Water Distribution Service Areas.  Each of the service areas was 

reviewed to determine the effects on pumpage, storage and distribution working dynamically.  The focus 

was to determine what facilities are required to meet a maximum hourly demand of 5.48 MGD within the 

TOD from the existing system.  The study generally shows that the city’s water system can support the 

additional growth but that new lines around the TOD areas themselves will be required for the increased 

demands.  Most of these lines, which range in size from 8 to 12-inches, are located along the IH35E 

corridor and around the Trinity Mills area since the area on the west side of IH35E is undeveloped.  

Distribution lines inside the redeveloped areas are not included in this analysis as specific line sizes and 

locations will be determined by the individual redevelopment projects as they occur.  The study also 

showed that the elevated storage tank on Josey Lane will need to be expanded from 1.5 to 3 million gallons 

and that some planned pumps need to be larger than  originally planned although only part of the additional 

capacity is the result of TOD. 

Wastewater collection within the TOD is split between the Hutton Branch and Furneaux Creek systems.  

The existing trunk lines in each basin were reviewed to determine if additional capacity is required for the 

additional 2.0 MGD that will be generated from the TOD.  It was determined that the existing 15-inch main 

south of Beltline Road through the Valwood Improvement Area needs to be upgraded to an 18-inch trunk 

main.  As with the water system, collection lines within the TOD that will be required due to 

redevelopment were not determined. 
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The impact to the backbone water system, facilities and the wastewater trunk system in 2007 dollars is in 

the range of $4,600,000.00, which includes design, testing and inspections. 

Any development within the TOD area, depending on the impact on the water and waste water system, can 

prompt any one of these projected improvements to occur at an earlier time frame. 

 

WATER

Water Facilities Capital Cost

Pump Station 250,000.00$       112,500.00$       

Josey Elevated Storage Tank 3,500,000.00$    700,000.00$       

Backbone Water Supply Lines

Old Downtown Station 1,337,375.00$    1,337,375.00$    

Trinity Mills Station 1,396,375.00$    1,396,375.00$    

Total Capital Cost: 6,483,750.00$    3,546,250.00$    

Design, Testing & Inspection 1,296,750.00$    709,250.00$       

TOTAL  WATER  PROJECT: 7,780,500.00$    4,255,500.00$    

SEWER

Sewer Trunk Main Capital Cost TOD Share of Cost

Old Downtown Station 1,232,500.00$    147,900.00$       

Lift Station 1,100,000.00$    132,000.00$       

Total Capital Cost: 2,332,500.00$    279,900.00$       

Design, Testing & Inspection 466,500.00$       55,980.00$         

TOTAL  SEWER  PROJECT: 2,800,000.00$    340,000.00$       

*All dollars in 2007 dollars.

PROJECTED  TOTAL  COST: 10,600,000.00$  4,600,000.00$    

SUMMARY  OF  CAPITAL  COST

Projected Capital Cost

Projected Capital Cost

TOD Share of Cost
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2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

WATER:

Pump Station Improvements

*Trinity Mills Waterlines

*Elevated Storage Tank

*Downtown Waterlines

SEWER:

*Sanitary Sewer Improvements

*Lift Station

PROJECTED  SCHEDULE  FOR  IMPROVEMENTS

*Any development within the TOD area, depending on the impact on the water and waste water system, can prompt any one of these 

projected improvements to occur at an earlier time frame.
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I. WATER  DISTRIBUTION  SYSTEM 

A. PLANNING  AREA 

The TOD planning area lies inside the city limits, and is designed to serve approximately 980 

acres of land.  The TOD lies within two existing water service areas. 

The Low Service Area serves approximately 175 acres of the TOD area and 805 acres are within 

the Medium Service Area, The Low and Medium Service Areas have high water levels at their 

corresponding elevated tanks of 640 feet and 699 feet, respectively. 

Table 1 provides a summary of the land use areas calculated from the City’s 2000 Comprehensive 

Land Use Map after applying the Feasibility Analysis Report prepared by Schrader & Cline, LLC 

provided to us by the City.  The Gross Area represents the entire acreage for a particular land use. 

The net area removes approximately 25% of the inhabitable area from residential and non-

residential land uses from the City’s land use plan.  This inhabitable area is for right-of-way, 

easements and areas not intended for irrigation. 

TABLE  1 

LAND  USE  BREAKDOWN 

Land Use 

Total Gross 

Area (AC) 

Total Net Area 

(AC) 

Low Density Residential 8,004 6,003 

Medium Density Residential 296 222 

High Density Residential 1,009 757 

TOD Residential 170 119 

Office/Commercial/Industrial  2,263 1,697 

Office/Commercial/Industrial IH-35E & GB 3,881 2,911 

Corporate Commercial 580 435 

Public/semi-public 1,395 1,046 

Parks/Recreation (Soccer Fields)/Open Space 3,676 2,757 

TOD Non-Residential 810 567 

Totals: 22,084 16,514 

B. POPULATION 

The demand for water within the TOD community will be closely related to its residential 

population.  Total population of a fully developed TOD area along with commercial and industrial 



Birkhoff, Hendricks & Conway, L.L.P. 

j:\clerical\carrollton\2006-132 w&ww analysis (tod)\reports\04-report.doc Page 3 

demand dictates the ultimate size of facilities required, whereas the rate of growth is important to 

determine the timing of the construction of system improvements within this area. 

The acreage of non-developed low-density residential, medium density and high-density 

residential land was calculated from the City’s 2000 Comprehensive Land Use Map.  The acreage 

for non-developed TOD urban center residential, townhouse residential, medium density 

residential, and low density/multi family residential land was calculated from the Feasibility 

Analysis Schrader & Cline Report.  The densities used for calculating the existing and build-out 

residential population are shown in Table 2.  The densities used for calculating projected build-

out residential population are shown in Table 3. 

TABLE  2 

RESIDENTIAL  UNIT  AND  POPULATION  DENSITIES 

Land Use 

Units 

Per Acre 

Population 

Per Unit 

Low Density Residential 3.5 3.1 

Medium Density Residential 10.0 2.9 

High Density Residential 15.0 2.5 

TABLE  3 

TOD  RESIDENTIAL  UNIT  AND  POPULATION  DENSITIES 

TOD Land Use 

Units 

Per Acre 

Population 

Per Unit 

Low Density / Multi-Family 3.5 3.1 

Medium Density Residential 10.0 2.9 

Townhouse Residential 15.0 2.3 

Urban Center Residential 25.0 2.3 

Because the estimated water demand in this analysis is based on the Schrader & Cline Report, any 

change may affect the estimated demand rates and facility projections.  Carrollton’s build-out 

population is calculated to be an estimated 140,901 persons.  It includes 8,173 persons that are 

envisioned to populate the TOD development areas.  The projected build-out residential 

population of each land use is shown in the following table: 
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TABLE  4 

RESIDENTIAL  POPULATION  PROJECTIONS  FOR  EACH  LAND  USE 

Land Use Population 

Low Density Residential 88,365 

Medium Density Residential 5,583 

High Density Residential 38,780 

TOD Residential 8,173 

Total at Build-Out: 140,901 

C. PROJECTED  WATER  USE 

The design of the water distribution system involves various rates of water use which are 

generally, referred to as water demand.  The three most significant rates and a definition of each 

are: 

1) Maximum Daily Demand:  This is the total amount of water used during the day of heaviest 

consumption in any given year and the minimum rate, which the high service pumps must be 

capable of pumping.  Water must be supplied to the pumps at this rate. 

2) Maximum Hourly Demand:  This is the rate at which water is drawn from the entire 

distribution system during the hour of maximum consumption on the day of maximum 

demand.  This rate is generally of a short duration and is most economically provided for by 

the use of elevated storage in addition to water supplied to the system by pumps.  The 

distribution system, including storage and pumping capacity, must be able to satisfy this 

demand. 

3) Minimum Hourly Demand:  This is the rate at which water is drawn from the entire 

distribution system during the hour of minimum demand on the day of maximum demand.  

This demand rate is used in the water distribution analysis to determine the adequacies of the 

system to replenish elevated storage. 

Analysis and design of the proposed water distribution system is based on the maximum water 

demand and the distribution of that demand according to the projected future land use anticipated 

in the City of Carrollton.  This maximum demand typically occurs after an extended period of 

consecutive 100°F days, which most often occurs within the months of July, August and 

September.  A water demand study was completed by obtaining pumping and elevated storage 
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records, provided by the City, from the summer of 2005, July 2006, and August 2006 in order to 

establish the highest calculated residential per capita water rate in gallons per capita per day 

(g.p.c.d.), which occurred in August 2006.  A demand summary table of the August 16-18, 2006 

City records is shown in Appendix “A”. 

In the summer of 2006, the City was under Stage 1 of the City’s Conservation Plan, which 

allowed for odd last digit addresses to water Saturdays and Wednesdays, even last digit addresses 

to water Sundays and Thursdays, and no watering the other days of the week.  The results from a 

non-watering day in August 2006 were used for this analysis, described as the City undergoing 

water restrictions.  Table 5 provides a summary of the residential design demand rates, with 

Water Restrictions.  For design, a peaking factor of 1.78 was utilized for TOD residential users. 

TABLE  5 

RESIDENTIAL  WATER  DESIGN  DEMAND  RATES  WITH  WATER  RESTRICTIONS 

Max Day Max Hour

Per Capita Per Capita Peaking

Land Use g.p.c.d. g.p.c.d. Factor

Low Density Residential 425 750 1.76

Medium Density Residential 425 750 1.76

High Density Residential 425 750 1.76

TOD Residential 225 400 1.78

Residential - 2006 Water Restrictions

 

Non-residential demand rates were maintained from the City’s 2001 Water Distribution Master 

Plan.  The TOD non-residential demand rates were obtained by applying the same non-residential 

demand rates currently used for the City’s IH35E/PGBT Office/Commercial/ Industrial land use.  

These rates were the same with No Water Restriction as well as with Water Restrictions.  Table 6 

summarizes the non-residential land uses and the design demand rate applied to the TOD water 

distribution system.  For design, a peaking factor of 1.3 (2001 Water Distribution Master Plan) 

was utilized for non-residential usage, with the exception of the public/semi-public zoned areas. 
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TABLE  6 

LAND  USE  AND  DESIGN  DEMANDS 

Max Day Max Hour

Per Acre Per Acre Peaking

Land Use g.p.a.d. g.p.a.d. Factor

Office/Comm/Industrial 1,500 1,950 1.30

IH35E/PGBT Office/Comm/Industrial 3,000 3,900 1.30

Corporate Comm. 3,000 3,900 1.30

Public/Semi-Public 3,000 3,000 1.00

Open 0 0

Parks/Rec 1,500 1,500 1.00

TOD Non-Residential 3,000 3,900 1.30

ROW 0 0

Non-Residential - 2006 Water Restrictions

 

A global demand factor of 50% of the Max Day and Max Hour Design Rates has been applied to the TOD Non-
Residential for Parks and Green Space. 

The following table presents the projected design demand rates in million gallons per day placed 

on the overall water distribution system at build-out. 

TABLE  7 

BUILD-OUT  WATER  DEMANDS  BY  SERVICE  AREA,  INCLUDING  TOD 

Service Area Max Day (MGD) Max Hour (MGD)

Low Service Area 5.20 6.44

Medium Service Area* 49.55 75.87

High Service Area** 36.02 47.52

Total: 90.77 129.83

Total Demand Water Restrictions***

 

* Medium Service Area Max Day Demands include 3.55 MGD to bleed into Low Service Area through PRV 

** High Service Area Max Day Demand includes a 6.5 MGD to bleed into Medium Service Area through 
Columbian Club Vault. 

** Includes Midway Service Area and Golden Bear Service Area 

** A max day demand of 2.40 MGD to Hebron is included in the High Service Area (junction node J-2009) 

*** Water Restrictions analyzed are two (2) days per week. 
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The total TOD demands are included in the Low and Middle Service Area for both With and 

With No Water Restrictions, and are as follows: 

Total TOD Max Day  ..........................   3.54 MGD 

Total TOD Max Hour   .......................   5.48 MGD 

D. WATER  DISTRIBUTION  SYSTEM  ANALYSIS 

The analysis of the water distribution system, which included the TOD, was performed utilizing 

Water CAD computer software to aid in reviewing the overall system of water mains, storage 

facilities and pump stations to serve the City of Carrollton with the TOD as now envisioned.  

Hydraulic models were created at projected build-out, to aid in the development of system 

improvements within the TOD. 

The development of the build-out water distribution system was based on a 72-hour extended 

period computer simulation (EPS).  A design 72-hour diurnal curve was developed from 

Carrollton’s summer of 2000 demand study (Appendix “A”) and from diurnal curves generated in 

other North Central Texas cities similar to Carrollton.  Figure 1 represents the 72-hour diurnal 

curve input into the EPS model.  Modeling the water distribution system over a 72-hour period 

allowed for verification of the ability to draw down and refill ground storage reservoirs and 

elevated storage tanks under severe conditions. 

1) Low Service Area 

The existing pressure divide between the Low and Medium Service Areas is generally 

located along IH35E and Sandy Lake Road.  Ground elevations range from 400-feet MSL to 

500-feet MSL within the Low Service Area.   The Hutton Elevated Storage Tank serves the 

Low Service Area and it has a high water level established at 640 feet.  This service area 

contains areas primarily zoned as industrial.  The City of Dallas’ Burning Tree delivery point 

maintains pressure in this service area with a backup supply demand of approximately 3.55 

MGD from the Don Cline Pump Station, through pressure reducing valves. 

2) Medium Service Area 

The existing pressure divide between the Medium and High Service Areas is generally 

located near Kelly Blvd.  Ground elevations west of Old Denton Road range from 500-feet 

MSL to 560-feet MSL while east of Denton road, the ground elevations range from 500-feet 

MSL to 560-feet MSL within the Medium Service Area.  The Josey Elevated Tank, Hebron 

Elevated Tank, and Columbian Club Elevated Tank serve the Medium Service Area and have 

a high water level established at 699 feet. 
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E. WATER  SUPPLY 

Potable water in the City of Carrollton is supplied by Dallas Water Utilities (DWU) at four 

existing delivery points and a future delivery point at Bobby Ballard Pump Station.   Two of the 

supply locations are located at the Columbian Club Pump Station, Vault 1 and Vault 2.  The third 

supply location is at the Jackson Road Vault and the fourth supply location is at the Burning Tree 

Vault.  The contractual rate of delivery of treated water to the City is based on the maximum daily 

demand rate.  Currently, the incoming flow rate from Dallas Water Utilities for the City of 

Carrollton is 53.10 MGD (from summer 2006 records).  Through the Extended Period Simulation 

Computer Model, it was determined that a build-out supply of approximately 80.29 MGD with 

the City under Water Restrictions will be required to meet the maximum daily demand placed on 

the system.  These maximum daily supplies include a fixed maximum day rate of approximately 

2.40 MGD to Hebron, approximately 1.85 MGD to Mustang Park, and approximately 3.54 MGD 

demand for the TOD.  Table 8 presents the supply rates modeled in the hydraulic models with 

Water Restrictions. 

TABLE  8 

INCOMING  SUPPLY  FLOW 

Projected Build-Out Supply

with Water Restrictions

Service Area Max Day (MGD)

Columbian Club Vault* 20.50

Jackson Road Vault 40.00

Bobby Ballard Vault 18.50

Burning Tree Vault 1.80

Total: 80.80
 

*Combined amount at Columbian Club Vault 1 and 2. 

F. PUMP  STATIONS  &  GROUND  STORAGE 

1) Don Cline Pump Station 

The Don Cline Pump Station is located on Old Denton Road, south of Jackson Street, east of 

the Dallas Water Utilities’ Elm Fork Water Treatment Plant.  The Don Cline Pump Station 

currently serves as the primary source of supply for the TOD area that is within the Medium 

Service Area, and as a backup source for the Low Service Area.  The site contains two 10-

million gallon concrete ground storage reservoirs.  Each reservoir has a head range of 40.5 

feet with a base elevation of 460 feet and a diameter of 200 feet.  Seven vertical turbine 
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pumps are presently utilized at this pump station.  One additional slot is available as a build-

out backup pump.  The pumpage from the Don Cline Pump Station is at full capacity in its 

existing state without the backup pump.  The system should have the capability to operate 

with the largest pump out at any given pump station.  An overview of the existing Don Cline 

Pump Station’s pump components is shown in Table 9. 

TABLE  9 

DON  CLINE  PUMP  STATION  PUMPS 

Pump Number MGD Gal/Min Horsepower 

Existing Pump #1 11.08 7,700 600 

Existing Pump # 2 7.20 5,000 400 

Existing Pump # 3 5.04 3,500 250 

Existing Pump # 4 5.04 3,500 250 

Existing Pump # 5 5.04 3,500 250 

Existing Pump # 6 5.04 3,500 250 

Existing Pump # 7 7.20 5,000 400 

Proposed Backup Pump #8 11.08 7,700 600 

Total Pumping Capacity at Build-Out* 45.64   

*Total pumping capacity with one large pump out, which will be utilized as a backup pump. 

2) Columbian Club Pump Station 

The Columbian Club Pump Station is located on Country Club Road, east of Kelly Blvd.  

The Columbian Club Pump Station consists of three separate pump stations that currently 

serve the High Service Area and the Medium Service Area.  The Medium pump station 

contains a slot for a proposed vertical turbine pump that will serve the Medium Service Area, 

including the TOD.  An overview of the proposed Columbian Club Pump Station’s pump 

component for the Medium Pump Station is shown in Table 10. 

TABLE  10 

COLUMBIAN  CLUB  PUMP  STATION  PUMPS 

Medium Pump Station:  Pump Number MGD Gal/Min Horsepower 

Future Pump # 3 7.0 4,900 225 

Total: 

Medium Pumping Capacity at Build-Out* 7.0   
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G. ELEVATED  STORAGE 

The required volume of elevated storage in this analysis was based on the difference in the 

maximum hourly demand and the maximum daily pumping capacity. 

A 72-hour extended period simulation (EPS) was performed to ensure the existing and proposed 

elevated tanks would discharge and refill within an acceptable range, based on the size of the 

elevated storage tanks.  The EPS was run by placing controls on pumps and linking them to the 

water level in the elevated tanks.  As the water level in elevated storage tanks begin to drop, 

pumps will turn on according to the pump control settings.  When the water level in the elevated 

storage tanks begins to rise, pumps will turn off according to the pump control settings.  This 

allowed the maximum pumping capacity at each pump station to be optimized to the maximum 

pumping rates.  The elevated storage requirements at build-out for each service area are provided 

in Table 11.  In the Appendix, Figures 3 through 5 show the results of each elevated storage tank 

in the service areas during the 72-hour EPS. 

TABLE  11 

ELEVATED  STORAGE  REQUIREMENTS  PER  SERVICE  AREA 

LOW  SERVICE  AREA AND MEDIUM  SERVICE  AREA 

Service Area Elevated Storage Tank Tank Volume 

EXISTING ELEVATED STORAGE 

Low Hutton 2.0 MG 

Medium Josey* 1.5 MG 

Medium Hebron 3.0 MG 

Medium Columbian Club** 0.5 MG 

Subtotal:  Existing 3 Tanks 6.5 MG 

ADDITIONAL ELEVATED STORAGE REQUIRED  

Medium Proposed Josey 3.0 MG 

Subtotal:  Proposed 1 Tank 3.0 MG 

   

Total Elevated Storage at Build-Out: 3 Tanks  8.0 MG ** 

* Existing 1.5 MG Josey Lane Elevated Tank is to be  replaced with a proposed  3.0 MG elevated  tank. 

** Existing Columbian Club 0.5 MG Elevated Tank Was Not Included in the TOD Plan. 
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The existing Columbian Club 0.50 MG Elevated Tank is scheduled to be removed from the 

system. This elevated tank is located at the Columbian Club Pump Station.  The location of the 

elevated tank caused it to be ineffective and interferes with optimum operation of the distribution 

system. 

The existing Josey 1.5 MG Elevated Tank is to be removed and replaced with the proposed Josey 

3.0 MG Elevated Tank to assist in meeting the maximum hourly demands in the Medium Service 

Area, which includes an additional 5.48 MGD demand by the TOD. 

H. FIRE FLOW ANALYSIS 

A fire hydrant is an element of the water distribution system that provides for public fire-

protection service.  The usage of a fire hydrant as a source of water for fire fighting is the primary 

purpose for which the element is installed.  A fire flow analysis was performed on the TOD’s 

water distribution system as well as the complete water distribution system utilizing the Water 

CAD software.  The system was analyzed for fire protection during the maximum daily and 

maximum hourly demand at Build-out.  A design 72- hour fire diurnal curve (appendix “A”) was 

created and applied to certain junction nodes within the TOD to simulate for fire flow.  Every 

pipeline in the Model was analyzed in order to meet the following constraints, which meet or 

exceed TCEQ standards: 

1) Fire Flow Required for a Given Junction (1 hydrant)  ..........................   1.44 mgd (1,000 gpm) 

2) Maximum Acceptable Pipeline Velocity with a Fire in the System  ....   5 fps 

A single fire hydrant has a maximum discharge rate of 1.44 MGD (1,000 gpm).  The analysis 

consisted of adding a fire flow demand to those junction nodes with the fire flow curve applied to 

it.  The fire curve would peak the demand during the maximum daily demand as the elevated 

tanks are emptying to determine if the system could deliver the required fire flow while 

maintaining pipe velocities at or under 5 feet per second.  The Low and Medium Service Areas 

met the minimum TCEQ requirements for fire flow in the build-out model, after running up to 

four fire hydrants within the TOD.  The four junction nodes that had the fire flow demand applied 

to were junction node J-1044, J-1046, J-869, and J-870, all in the east area of the Beltline and IH-

35 intersection inside the TOD.  A copy of the results of the fire flow analysis of the Build-out 

model can be found in the Appendix as “Fire Flow Results”. 
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I. RECOMMENDATIONS  FOR  SYSTEM  IMPROVEMENT 

1) Pump Stations Improvements and Storage Facilities 

The following facilities outlined in Tables 12 and 13 will need to be placed into service to 

improve pump stations and increase elevated capacities to meet system demands. 

TABLE  12 

PROPOSED  PUMP  STATION  IMPROVEMENTS 

Service Area Pump Station Pump Capacity 

Medium Additional Pump at Columbian Club Pump Station 7.0 MGD* 

*TOD requires 3.1 MDG of the 7 MGD plus backup pumpage. 

TABLE  13 

PROPOSED  ELEVATED  STORAGE  TANKS 

Service Area Elevated Storage Tank Capacity 

Medium Josey Lane Elevated Storage Tank 3.0 MG* 

* TOD requires 0.5 MG of the3.0MG storage tank capacity. 

2) Distribution Lines 

The following proposed waterlines outlined in Table 14 will need to be placed into the TOD 

area to service projected development improvements while maintaining pressures and 

velocities during the maximum hourly demand, and to fill in missing water distribution lines 

needed to complete closed loops within the system.  The following map shows the proposed 

TOD waterlines. 





Birkhoff, Hendricks & Conway, L.L.P. 

j:\clerical\carrollton\2006-132 w&ww analysis (tod)\reports\04-report.doc Page 14 

TABLE  14 

PROPOSED  DISTRIBUTION  WATER  LINES 

Service 

Area Distribution Line (General Location) 

Pipeline 

Label 

Diameter 

(Inches) 

Length 

(Feet) 

Medium I-35 Northbound Service Road P-1141 8 2,810 

Medium George Bush Turnpike P-1142 12 4,570 

Medium George Bush Turnpike P-1148 12 1,080 

Medium I-35 Northbound Service Road P-1150 8 2,805 

Medium Broadway P-1151 8 2,810 

Medium I-35 South Service Road P-1153 8 4,170 

Medium I-35 Northbound Service Road P-1156b 8 400 

Medium BNSF Railroad P-1161 8 2,480 

Medium BNSF Railroad P-1162 8 540 

J. EQUIVALENT  LINE  SIZES 

The following proposed parallel waterlines would need to be placed into service to improve and 

maintain velocities in the water distribution system.  The proposed parallel water lines in the Low 

and Medium Service Area are for fire protection during the Maximum Hourly Demand.  An 

equivalent line size of the existing line and the proposed parallel line within the TOD area is 

shown in Table 15. 

TABLE  15 

EQUIVALENT  LINE  SIZES 

Service 

Area 

Existing 

Line 

Number 

Existing 

Line Dia. 

(Inches) 

Proposed 

Line 

Number 

Proposed 

Line Dia. 

(Inches) 

Length 

(Feet) 

Equivalent 

Line Size 

(In.) 

Low P-761 8 P-1178 12 975 12 

Medium P-438 8 P-1189 12 390 12 

Medium P-1158 8 P-1192 12 450 12 

Medium P-1157 8 P-1193 12 1,265 12 

Medium P-1146 6 P-1194 12 265 12 

Medium P-868 12 P-1187 16 1,090 20 

Medium P-753/P-873 12 P-525 16 1,295 20 

Medium P-322 12 P-527 16 2,680 20 



Birkhoff, Hendricks & Conway, L.L.P. 

j:\clerical\carrollton\2006-132 w&ww analysis (tod)\reports\04-report.doc Page 15 

K. OPINION OF PROBABLE CONSTRUCTION COST 

The following tables contain probable costs for improvements to the water distribution system 

within the TOD area.  Table 16 contains the proposed project costs for pump station and elevated 

storage tank improvements.  Table 17 contains the proposed water distribution lines for future 

TOD development. 

TABLE  16 

PROPOSED  SYSTEM IMPROVEMENTS 

 

*TOD accounts for 45% of the future pump cost, based on requiring 3.1 MDG of the 7 MGD plus backup pumpage. 
**TOD accounts for20% of the future elevated tank, based on requiring 0.5 MG of the3.0MG storage tank capacity. 

 

Proposed System Improvement Descriptions

Total 

Capacity 

Improvement 

 Opinion of

Probable

Construction

Cost 

 Projected 

Cost Related 

to TOD 

Development 

SERVICE  AREA  PUMP  STATIONS

Proposed Pump Station Expansions

Columbian Club Pump Station

(1 Pump-Medium Service Area) *7 MGD 250,000.00       112,500.00     

Total:  Columbian Club Pump Station 250,000.00       112,500.00     

Design, Testing, & Inspection 50,000.00         22,500.00       

TOTAL 300,000.00       135,000.00     

ELEVATED STORAGE FACILITIES

Proposed Elevated Storage Tanks

Josey Elevated Storage Tank

(Medium Service Area) **3 MG 3,500,000.00    700,000.00     

Total:  Elevated Storage Tank 3,500,000.00    700,000.00     

Design, Testing, & Inspection 700,000.00       140,000.00     

TOTAL 4,200,000.00    840,000.00     
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TABLE  17 

PROPOSED  WATER LINE  IMPROVEMENTS 

Proposed Distribution Lines 

(General Location)

Location 

Old-

Downtown 

to Trinity 

Mills

Line 

Number

Diameter 

(inches)

Length 

(Feet)

Unit 

Cost ($)

 Opinion of 

Probable 

Construction 

Cost 

Josey Lane D-Town P-525 20 1,295 $125 $161,875.00

Josey Lane D-Town P-527 20 2,680 $125 $335,000.00

I-35 Northbound Service Road D-Town P-1141 8 2,810 $75 $210,750.00

George Bush Turnpike T-Mills P-1142 12 4,570 $100 $457,000.00

George Bush Turnpike T-Mills P-1148 12 1,080 $100 $108,000.00

I-35 Northbound Service Road T-Mills P-1150 8 2,805 $75 $210,375.00

Broadway T-Mills P-1151 8 2,810 $75 $210,750.00

I-35 South Service Road T-Mills P-1153 8 4,170 $75 $312,750.00

I-35 Northbound Service Road D-Town P-1156b 8 400 $75 $30,000.00

BNSF Railroad D-Town P-1161 8 2,480 $75 $186,000.00

BNSF Railroad D-Town P-1162 8 540 $75 $40,500.00

I-35 Southbound Service Road T-Mills P-1178 12 975 $100 $97,500.00

Josey Lane D-Town P-1187 20 1,090 $125 $136,250.00

Broadway D-Town P-1189 12 390 $100 $39,000.00

Broadway D-Town P-1192 12 450 $100 $45,000.00

Broadway D-Town P-1193 12 1,265 $100 $126,500.00

Broadway D-Town P-1194 12 265 $100 $26,500.00

13,665 $1,337,375.00

16,410 $1,396,375.00

$2,733,750.00

$546,750.00

$3,280,500.00

Old Downtown Station

Trinity Mills Station

TOTAL

Total Backbone Supply Lines

Design, Testing, & Inspection
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II. WASTEWATER COLLECTION SYSTEM 

A. PLANNING  AREA 

The total TOD planning area for the wastewater collection system is encompassed within three 

drainage basins inside the city limits.  These drainage areas are the Hutton Branch Drainage 

Basin, the Valwood Drainage Basin, and the Furneaux Creek, which will cover approximately 

980 acres of the total TOD Area.  The wastewater collection system analysis is based calculating 

sewer capacities of the City’s delineated drainage basins along the TOD Area. 

The Hutton Branch drainage area that is within the TOD totals approximately 510 acres, the 

Valwood drainage area totals approximately 360 acres, and the Furneaux drainage area totals 

approximately 110 acres.  As in the water analysis, the gross area represents the entire acreage for 

a particular land use.  The net area removes approximately 30% from the TOD Area from 

residential and non-residential land uses of inhabitable land determined after comparing the 

Schrader & Cline TOD Report to the City Land Use Map.  This area is for right-of-way, 

easements and areas not intended for development.  Therefore, approximately 357 acres of the 

TOD are in the Hutton drainage basin, approximately 280 acres are in the Valwood drainage 

basin, and approximately 48 acres are inside the Furneaux drainage basin.  These will be used to 

determine build-out sewer capacities. 

B. POPULATION 

The collection basins are at or near residential build out.  The Hutton Basin has approximately 

7,070 people envisioned in the TOD, and the residential TOD population envisioned for the 

Furneaux Basin is approximately 1,103 people.  The Valwood Basin lies within 

commercial/industrial zone and therefore will have no residential population.  The Schrader & 

Cline TOD Report was utilized to assist in determining the approximate residential populations.  

The following table summarizes the population and land usage areas utilized in this evaluation. 

TABLE  18 

DRAINAGE  BASIN  LAND  USAGE  FOR  TOD  AREA 

Drainage Basin 

Residential 

Population Residential Acres 

Commercial 

Acres 

Hutton Basin 7,070 112 245 

Valwood Basin 0 0 280 

Furneaux Basin 1,103 7 41 

Totals: 8,173 119 566 
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C. SERVICE  AREAS 

The drainage basins are generally defined by the City’s natural topography.  The City of 

Carrollton’s Sanitary Sewer Maps delineate these drainage basins.  Flows generated from the 

Hutton drainage basin, the Valwood drainage basin, and the Furneaux drainage basin are 

conveyed by existing gravity lines as well as pumped by force mains and into TRA trunk sewer 

system.  The Hutton Drainage Basin will convey the majority of the TOD residential flow.  The 

Valwood and Furneaux will convey the majority commercial flows, mainly at the intersection of 

IH-35 and the George Bush Turnpike.  The following map delineates the TOD Area within 

drainage basins. 

D. WASTEWATER  FLOWS 

Residential and non-residential flow rates were established by utilizing neighboring city records, 

such as City of Plano’s 2004 Wastewater Flow Criteria.  Table 19 summarizes the residential and 

non-residential flow rates used in for each land use, as well as the flows for inflow and infiltration 

(I & I) allowance for both residential and non-residential land use types. 

TABLE  19 

LAND  USE  AND  DESIGN  FLOW  RATES 

Land Use

Residential

Flow Per Capita

g.p.c.d.

Residential

Flow Per Acre

g.p.a.d.

Non-Residential

Flow Per Acre

g.p.a.d.

Low Density Residential 125

Medium Density Residential 125

High Density Residential 125

TOD Residential Areas 125

Infiltration & Inflow 700

Office/Comm/Industrial 1,500

IH35E/PGBT Office/Comm/Ind 1,500

Corporate Comm. 1,500

TOD Non-Res 1,500

Public / Semi-Public 1,500

Infiltration & Inflow 700
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Flows were then peaked in accordance with Curve A of the ASCE Design Manual “Gravity Sanitary Sewer 

Design and Construction”, page 39 to simulate wet weather peak conditions.  A comparison was then made 

to determine the additional the projected drainage flow and the amount of flow caused by the development 

of the TOD.  Tables 20-22 presents the projected design flows in million gallon per day for the three 

drainage basins with the TOD area and without the TOD. 

TABLE  20 

HUTTON  DRAINAGE  BASIN 

BUILD-OUT  SEWER  FLOWS  BY  LAND  USE  

with TOD w/o TOD

Low Density Residential 8.57 8.66

Medium Density Residential 1.60 1.60

High Density Residential 4.22 4.35

TOD Residential Areas 2.07 0.00

Office/Comm/Industrial 2.44 2.73

IH35E/PGBT Office/Comm/Industrial 2.18 2.60

Corporate Comm. 0.00 0.00

TOD Non-Residential 0.54 0.00

Public / Semi-Public 0.79 0.79

Totals: 22.41 20.73

Buildout Hutton Branch Drainage Basin Summary

LAND USE

Total Max. Flow (MGD)

 

Difference – 1.68 MGD 
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TABLE  21 

VALWOOD  DRAINAGE  BASIN  

BUILD-OUT  SEWER  FLOWS  BY  LAND  USE  

with TOD w/o TOD

Low Density Residential 1.54 1.54

Medium Density Residential 0.00 0.00

High Density Residential 0.09 0.09

TOD Residential Areas 0.00 0.00

Office/Comm/Industrial 1.72 1.72

IH35E/PGBT Office/Comm/Industrial 2.94 3.55

Corporate Comm. 0.00 0.00

TOD Non-Residential 0.62 0.00

Public / Semi-Public 0.48 0.49

Totals: 7.39 7.39

Buildout Valwood Drainage Basin Summary

LAND USE

Total Max. Flow (MGD)

 

Difference – 0.00 
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TABLE  22 

FURNEAUX  DRAINAGE  BASIN 

BUILD-OUT  SEWER  FLOWS  BY  LAND  USE 

with TOD w/o TOD

Low Density Residential 9.53 9.53

Medium Density Residential 0.18 0.18

High Density Residential 2.91 2.91

TOD Residential Areas 0.31 0.00

Office/Comm/Industrial 0.49 0.49

IH35E/PGBT Office/Comm/Industrial 1.93 2.01

Corporate Comm. 0.20 0.20

TOD Non-Residential 0.09 0.00

Public / Semi-Public 0.36 0.38

Totals: 16.00 15.70

Buildout Furneaux Drainage Basin Summary

LAND USE

Total Max. Flow (MGD)

 

Difference – 0.30 MGD 

E. SUMMARY & RECOMMENDATIONS 

The Hutton Drainage Basin accounts for most of the TOD area flow conveyed into the existing 

TRA trunk lines, with approximately 1.68 MGD difference.  Some of the TOD collection lines 

will connect to the existing 27-inch and 42-inch trunk sewers, having a total capacity of 

approximately 26.19 MGD, calculated from data provided by the City.  The flow conveyed into 

these lines, including the projected TOD development, is approximately 19.84 MGD, resulting in 

both trunk sewers having capacity.  Other collection lines within the Hutton Drainage Basin will 

connect to an existing 15-inch sanitary sewer originating in Old Downtown.  This sewer line has a 

capacity of approximately 1.77 MGD.  The flow conveyed into this sewer line, including 

projected TOD development, is approximately 2.57 MGD, resulting in the 15-inch sewer line not 

having adequate capacity.  We recommend replacing the existing 15-inch sewer line with at an 

18-inch sewer line, which has a capacity of approximately 2.88 MGD. 

The Valwood Drainage Basin and the Furneaux Drainage Basin had minor flow differences. The 

Valwood Drainage Basin accounts for 0.30 MGD, and the Furneaux Drainage Basin has 0.00 

MGD additional flow conveyed to the existing sewer lines.  These lines will connect to the 

existing trunk lines, which have adequate capacity. 
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All lines within the TOD should be replaced as development occurs.  The future collection lines 

within the TOD will need to be sized as development occurs The following table contains the 

proposed project cost for the additional sewer line needed to convey the flow. 

TABLE  23 

PROPOSED  SEWER  SYSTEM  IMPROVEMENTS 

Proposed Sewer Lines

(General Location)

Diameter 

(inches)

Length 

(Feet)

Unit

Cost

($)

 Opinion of

Probable

Construction

Cost 

 Projected

Cost Related

to TOD

Development 

*Main Street Sanitary Sewer 18 4,930 $250 $1,232,500.00 $147,900.00

Lift Station $1,100,000.00 $132,000.00

Subtotal: $2,332,500.00 $279,900.00

Design, Testing, & Inspection $466,500.00 $55,980.00

Total:  4,930 $2,800,000.00 $340,000.00

 
*TOD accounts for 12% of the sewer line cost, based on requiring additional 2.61 MDG flow from the total 22.41 
MGD flow. 
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