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Harkins Engineering, Inc. 
April 19, 2021 2021 APR 23 /I:N 3 37 

Filing Clerk 
Texas Public Utility Commission 
1701 North Congress 
P.O. Box 13326 
Austin, Texas 78711-3326 

RE: Application of the City of Midlothian to amend CCN Number 11706 in Ellis County, 
Texas 

Docket: 51864 

Dear Filing Clerk: 

Per Commission Staff's First Request for Information to the City of Midlothian, please see the 
following response and requested attachments. 

Question Staff 1-1: Please provide a capital improvement plan, including a budget and an 
estimated timeline for construction, of all facilities necessary to provide full service to the 
requested area, keyed to a map showing where such facilities will be located to provide service. 

Response: Please see the attached CIP for the City of Midlothian. 

Sponsor: Mike Adams, P.E. Exec. Director of Engineering & Utilities, City of Midlothian 

Please let me know if you need any further information or have any additional questions. Thank 
you for your time. 

Sincerely, 

f(dau~ 164* 
Victoria Richards Harkins, Ph.D., 
President 

P.E. 
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EXECUTIVE SUMMARY 

1.0 INTRODUCTION 

The City of Midlothian (City) is a growing community located in the Dallas-Fort Worth Metroplex. The 

City's population is projected to grow more than 12,000 people by 2030. This report has been prepared 

to provide the City of Midlothian with a planningtool to serve as a guide for 10-year improvements tothe 

water infrastructure. 

The major elements of the scope of this Water Model Update and 10 - Year CIP project included : 

• Field pressure testing, water model update, and calibration 

• Water demand projections 

• Distribution system hydraulic capacity analysis, including pumping and storage requirements 

• 10-Year water system capital improvement plan and water master plan report 

2.0 POPULATION AND LAND USE 

Historical population data and population projections developed in the 2018 Water Demand Update and 

Supply Planning Report by r - reese and Nichols , Inc . ( FNI ) were used in this Water Model Update and 10 - 

Year CIP to maintain consistency between the two plans . Projected population data for the City of 

Midlothian is summarized in Table ES-1. 

Table ES-1: Projected City Population within Water Service Area 
¥eath- _ 
2018 18,678 
2020 20,371 
2025 25,660 
2030 31,028 

3.0 WATER DEMAND PROJECTIONS 

Water demands were projected for 2018 through 2070 , as part of the 2018 Water Demand Update and 

Supply Planning Report by PN \. Projected 2018 demands were used for existing condition demands , and 

2030 demands were used for 10 - Year demands . The water demands used in this Water Model Update 

and 10 - Year CIP have been updated since the 2018 Water Demand Update and Water Supply Planning 

report, following the receipt of additional information from the City regarding wholesale customer 

ES-1 
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contracts and expected developments. Table ES-2 presents the projected maximum day water demand 

for each planning year used in this Water Model Update and 10 - Year CIP . 

Table ES-2: Maximum Day Projected Water Demands 
f ~ ' ~. Retail . f Wholesale 1~. -- ~ ~ ~ 

j Demand - Den¥and j TOTAL __ i 
Year M (MG[>) n E (MGD) f (MGD) ] 
2018 9.76 7.84 17.60 

2030 21.12 15.5 36.62 

4.0 EXISTING WATER SYSTEM 

The City of Midlothian's water distribution system currently consists of a network of water lines ranging 

in size from 2-inch to 36-inch, two elevated storage tanks, and two high service pump stations (one at 

each water treatment plant). The City operates two water treatments plants, Tayman (Water Treatment 

Plant #1) and Auger (Water Treatment Plant #2). The service area operates on a single pressure plane. 

5.0 MODEL UPDATE AND CALIBRATION 

A hydraulic model was updated as a tool in the evaluation of the City of Midlothian's water distribution 

system . InfoWater software by Innovyze ® was used to model the water system . The model network was 

developed from the City's geographic information system (GIS) and design plans. SCADA data was 

supplemented by temporary field pressure testing for the calibration of the model. The calibration 

process involved adjusting system operation, pipeline roughness coefficient (Hazen-Williams C-values), 

demand allocation, and peaking factors to match a known condition. The 24-hour period occurring on 

May 9, 2018 from 12:00 am to 12:00 am was selected for calibration. A close correlation between 

modeled and observed values was achieved, creating a high degree of confidence in the accuracy of the 

model. 

6.0 WATER SYSTEM ANALYSIS AND HYDRAULIC MODELING 

Hydraulic model analyses were conducted to identify deficiencies in the City of Midlothian's existing water 

distribution system and to analyze the capacity of the system under projected future demand conditions. 

Parameters used in evaluating the system through buildout conditions included meeting projected 

demands, increasing system reliability, meeting target fire flows, and maintaining proper residual 

pressures. FNI identified the following needs: 

ES-2 
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• Additional treatment capacity 

• Additional pumping capacity 

• Additional transmission capacity 

• Additional storage capacity 

7.0 WATER SYSTEM CAPITAL IMPROVEMENTS PLAN 

The modeling and water system analysis results identified a need to improve system transmission, 

increase pumping capacity, and increase elevated storage to satisfy projected 10-yeardemand conditions. 

The recommended capital improvement projects are summarized in Table ES-2. 

Table ES-2: Recommended CIP Projects 

Ta 
Phase 1: Capacity Expansion at the Auger HSPS/ 1 $ 13,161,200 

Auger WTP Expansion/ Auger Clearwell Expansion 

2 20-inch Capacity Expansion along Hwy 67 $ 1,893,300 
3 16-inch/24-inch Railport Expansion $ 3,114,000 

4 2.0 MG Railport Elevated Storage Tank $ 6,352,500 

5 36-inch/30-inch Western Transmission Main $ 11,780,000 
Phase 2: Capacity Expansion at Auger HSPS/Auger WTP Expansion/Auger 6 $ 43,113,800 

Clearwell Expansion 
7 20-inch Upsize Railport Line and Railroad Crossing $ 2,477,200 

8 20-inch Parallel Water Line from Railport EST $ 2,253,400 

9 12-inch Grand Prairie Loop $ 1,340,100 

10 20-inch Transmission along Highway 287 $ 5,699,700 
11 20-inch Water Line between Hwy 287 and FM 1387 $ 3,049,100 
12 Diamond J Improvements $ 2,976,200 
13 16-inch Loop along New Shiloh Road $ 5,317,200 

Capacity Expansion at Tayman HSPS/ Transmission Line Expansion/ Capacity 14 $ 41,633,900 Expansion at the Tayman WTP/Tayman Clearwell Expansion 

15 12-inch Eastern Loop $ 2,576,400 
16 12-inch Loop to Rockett Delivery Point $ 1,917,800 
17 12-inch Connections $ 270,400 

18 New 1.5 MG EST $ 5,630,700 
10-Year CIP Total $ 154,556,500 
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1.0 INTRODUCTION 

The City of Midlothian (City) is a growing community located in the Dallas-Fort Worth Metroplex. The City 

provides water to a service area of approximately 51 square miles, which includes residential, industrial, 

and wholesale customers. The City's population is projected to grow more than 12,000 people by 2030. 

The City of Midlothian's water service area is defined in greater detail in Section 2.1, but generally 

encompasses the city limits excluding areas served by Sardis-Lone Elm WSC and Mountain Peak SUD. The 

water service area represents the region in which the City maintains infrastructure and delivers water to 

customers. Accommodating this growth in an efficient and cost-effective manner, while maintaining a 

safe and reliable water supply for the citizens of Midlothian , is the focus of this Water Model Update and 

10 - Year CIP . This report has been prepared to providethe City of Midlothian with a planning tool to serve 

as a guide for 10-year improvements to the water infrastructure. 

1.1 SCOPE OF WORK 

Freese and Nichols, Inc. (FNI) was retained in October 2017 by the City of Midlothian to prepare a Water 

Model Update and 10-Year CIP. A 2018 Water Demand Update and Water Supply Planning report was 

prepared underthe same contract ( Phase A ). This Water Model Update and 10 - Year CIP utilized the same 

demands projections and assumptions developed in the 2018 Water Demand Update and Water Supply 

Planning report . The goals of this Water Model Update and 10 - Year CIP were to update the City ' s existing 

water model to include new infrastructure, use the model to evaluate the performance of the existing 

and future water system, and recommend a 10-year Capital Improvements Plan (CIP). The recommended 

improvements will serve as a basis forthe design, construction, and financing of facilities required to meet 

Midlothian ' s water capacity and system needs . The major elements of the scope of this Water Model 

Update and 10 - Year CIP project included : 

• Field pressure testing, water model update, and calibration 

• Water demand projections 

• Distribution system hydraulic capacity analysis, including pumping and storage requirements 

• 10-Year water system capital improvement plan and water master plan report 

1-1 
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1.2 LIST OF ABBREVIATIONS 

Table 1-1 provides a list of abbreviations used in this report. 

Table 1-1: Abbreviations 

Abbreviatienj -- _ Full Nomen¢lature 
AD Average Day Demand 

CCN Certificate of Convenience and Necessity 
CIP Capital Improvements Plan 
EPS Extended Period Simulation 
EST Elevated Storage Tank 
ETJ Extraterritorial Jurisdiction 
ft/s feet per second 
FNI Freese and Nichols, Inc. 
GIS Geographic Information System 

gpcd gallons per capita per day 
gpm gallons per minute 
GST Ground Storage Tank 
MD Maximum Day Demand 
MG Million Gallons 

MGD Million Gallons per Day 
PH Peak Hour Demand 
PP Pressure Plane 
PS Pump Station 
psi pounds per square inch 

SCADA Supervisory Control and Data Acquisition 
SUD Special Utility District 

TCEQ Texas Commission on Environmental Quality 
TRA Trinity River Authority 

TRWD Tarrant Regional Water District 
TSZ Traffic Survey Zones 

TWDB Texas Water Development Board 
WSC Water Supply Company 
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2.0 POPULATION AND LAND USE 

Population and land use are important elements in the analysis of water distribution systems. Water 

demands depend on the residential population and commercial development served by the system and 

determine the sizing and location of system infrastructure. A thorough analysis of historical and projected 

populations, along with land use, provides the basis for projecting future water demands. 

Phase A of this project - 2018 Water Demand Update and Water Supply Planning -\ nduded a detailed 

analysis of population, land use, and water demands. The results of that evaluation were utilized in this 

Water Model Update and 10 - Year CIP . A summary of the population and land use information presented 

in the 2018 Water Demand Update and Water Supply Planning report is included in this section . For a 

description of detailed methodology , refertothe 2018 Water Demand Update and Water Supply Planning 

report. 

2.1 SERVICE AREA 

The service area for the Midlothian's water system includes an area of approximately 51 square miles 

generally bounded the City of Grand Prairie to the west, the City of Cedar Hill to the north, Sardis-Lone 

Elm WSC to the east, and Mountain Peak SUD to the south. The City's water system operates on a single 

pressure plane to supply municipal, industrial, and wholesale customers. Figure 2-1 illustrates the 

boundaries of the City's water service area and city limits. Sardis-Lone Elm WSC and Mountain Peak SUD 

both provide water service to areas within the Midlothian city limits. 

2.2 HISTORICAL POPULATION 

Historical population data and population projections developed in the 2018 Water Demand Update and 

Water Supply Planning report were used in this Water Model Update and 10 - Year CIP to maintain 

uniformity between the two plans. Historical and projected population data for the City of Midlothian is 

summarized in Table 2-1 and Table 2-2. 

2-1 
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Table 2-1: Historical City Population 
4 

=:i'' .'.Wa*UAT.7- -t-ilisfokhilp»AOfdtibA*'.i~ *,·ff}N¢(Gr#Wih,Rate:3.. J.f> 
2005 10,290 -
2006 10,727 4.2% 
2007 11,165 4.1% 
2008 11,602 3.9% 
2009 12,039 3.8% 
2010 12,477 3.6% 
2011 12,822 2.8% 
2012 13,672 6.6% 
2013 14,577 6.6% 
2014 15,543 6.6% 
2015 16,573 6.6% 
2016 16,728 0.9% 

( 1 ) Data from Table 3 - 1 of the 2018 Water Demand Update and Water 
Supply Planning report. 

Table 2-2: Projected City Population 
5*,u,K-a¢ftf-t' ~~*j*¢*¢pqew, -1 x*ii,ma~immNRaf€i¢4. 

2018 18,678 -
2020 20,371 4.4% 
2025 25,660 4.7% 
2030 31,028 3.9% 

( 1 ) Data from Table 3 - 2 of the 2018 Water Demand Update and Water 
Supply Planning report 

~j~f!19 
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3.0 WATER DEMAND PROJECTIONS 

A water utility must be able to supply water at rates that fluctuate over time. Yearly, monthly, daily, and 

hourly variations in water use occur, with higher use during dry years and in hot months. Also, water use 

typically follows a diurnal pattern, being low at night and peaking in the early morning and evening. Flow 

rates most important to the hydraulic design and operation of a distribution system are average day (AD), 

maximum day (MD), and peak hour (PH) demands. Average day use is the total annual water use divided 

by the number of days in the year. The average day demand rate is used as a basis for estimating 

maximum day and peak hour demands. Maximum day demand is the maximum quantity of water used 

on any one day of the year. Water supply facilities are typically designed based on the maximum day 

demand. Peak houruse isthe peak rate at which water is required during anyone hourof theyear. Since 

minimum distribution pressures are usually experienced during peak hour, the sizes and locations of 

distribution facilities are generally determined based on this condition. 

A thorough evaluation of historical and projected water demands for the City of Midlothian was 

performed duringthe 2018 Water Demand Update and Water Supply Planning ( Phase A of this contract ), 

and the results are summarized in this section . The water demands used in this Water Model Update and 

10 - Year CIP are consistent with the demand projections presented in the 2018 Water Demand Update 

and Water Supply Planning report , with three exceptions following from the receipt of additional 

information from the City regarding wholesale customer contracts and expected developments. 

3.1 HISTORICAL WATER DEMANDS 

Reviewing historical water demands provides insight into selecting design criteria used to project future 

water demands. Historical water demand data was analyzed from 2005 through 2017. Table 3-1 provides 

a breakdown of the historical water supply usage by source. 
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Table 3-1: Historical Water Usagecl) 
AVERAGE.DA¥@DEMAN[i 

~71"·~fF~777*T.-ii:,..., ' ,• atl j .#8¢alt~ - B. ".Itotdl '1 
i i·tli.I·:t:1:·I·--{F·7' 1:'-V'A : .t~1; ~7";'97:3!'·F.7'*Z -rf'C~»''7't- ".ewc=-C:·'k ~' t.:-:·-: 11 Ayer,g¢ q Maximum ] 

~. . ·/<-:~~ ~.·,OI ,< 1:t :.:.'f'Fbt#I}-' :Ro¢k*tt~· It Grand· „ Il.·~i,Da¥..15 ]! ':ri:pai¥,t (,] 
:' '.J:l.,kp::·'-,€' tl 't '.. t·' /Munieidal€ diA¢1~sfti~Ie· Ritaili· / /SUD. .tl<P¢airte:i j*e,iusj fi.'j' rl 'IfMI KR'6mand ~ 

20®461% :- .. ..1~-"-'---.- -.,- Jjylgbu}jMQQU -if-M!*Dit:1:i.iwxtu~w&;j tti¥1,?w, ,lri:i,vig w,~ ..r:¢Iltr21&613 11.f·- I{MGD; ·. :it 
0.28 3.19 1.17 0.20 - 0.12 - 1.49 4.68 7.93 
0.28 3.48 1.38 0.25 0.06 0.13 - 1.81 5.30 9.72 
0.28 2.26 1.63 0.01 0.12 0.13 - 1.88 4.14 7.95 
0.30 2.35 1.95 0.17 0.18 0.20 - 2.50 4.85 9.25 
0.26 2.58 1.67 0.16 0.18 0.15 - 2.16 4.74 9.49 
0.27 2.64 2.04 0.11 0.20 0.25 - 2.61 5.25 8.29 
0.40 2.61 1.78 0.31 0.24 0.23 - 2.56 5.17 9.83 
0.25 2.86 2.19 0.26 0.25 0.20 - 2.90 5.75 9.11 
0.20 2.76 2.12 0.15 0.28 0.25 - 2.80 5.57 9.54 
0.39 2.63 2.12 0.22 0.27 0.37 - 2.97 5.60 8.47 
0.28 2.69 1.91 0.69 0.24 0.25 - 3.09 5.79 11.06 
0.23 2.38 1.97 0.94 0.26 0.31 0.23 3.71 6.09 12.54 
0.29 2.05 2.04 1.58 0.30 0.38 0.22 4.53 6.58 10.61 
0.29 2.65 i 1.84 0.39 : 0.22 ' 0.23 ' i 0123 i 1, 2.69 t ) 5.35 9.52 

3.20 0.40 3.48 ' 2.19' 1.58 0.30 0.38 " ' 0123' ' 4.5j f : ; 6158 J ' 12.54 
( 1 ) Data from Table 2 - 1 and Table 2 - 2 of 2018 Water Demand Update and Water Supply Planning report . 

$4.1'94'f-&3., /44?,N?9.¥ 
*L gl,1],¥t.."I 

:..1'.1., , ~'.1 

Lbl.y' 
'*.» : 4;':. 
L¥drd 

Retail 

I p€.12:suba7 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
Avg. 
Max. 

2.91 
3.20 
1.98 
2.05 
2.32 
2.37 
2.22 
2.61 
2.56 
2.23 
2.41 
2.16 
1.76 
2.37 

Maximumleay:·j 
·Ave¢dge<D#9 i ] 

R*akingf E*¢tgr ft] 
1.69 
1.84 
1.92 
1.91 
2.00 
1.58 
1.90 
1.58 
1.71 
1.51 
1.91 
2.06 
1.61 
1.79 

_2€06 
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3.2 WATER DEMAND PROJECTIONS 

Water demands were projected for 2018 through 2070 , as part of the 2018 Water Demand Update and 

Water Supply Planning report . Projected 2018 demands were used for existing condition demands , and 

2030 demands were used for 10 - Year demands . The water demands used in this Water Model Update 

and 10 - Year CIP are consistent with those used in the 2018 Water Demand Update and Water Supply 

Planning report , with the exceptions noted below : 

• Sardis - Lone Elm WSC : The City provided information that Sardis - Lone Elm WSC has requested 

an additional l.86 MGD from TRWD to be treated and distributed by Midlothian. 2030 

wholesale maximum day demand for Sardis-Lone Elm WSC was increased from l.0 MGD to 

2.86 MGD. 

• Venus: The City provided information that Venus has requested an additional l.00 MGD from 

TRWD to be treated and distributed by Midlothian. Venus's contract allows a peaking factor 

of 2.00. Therefore, the 2030 wholesale maximum day demand for Venus was increased to 

4.00 MGD. 

• Windsor Hills Residential Development '.' The City provided input that the expected number of 

lots to be served in this development had been reduced from 2,700 to 522 lots. To account 

for this adjustment, the residential demand assumption of 180 gpcd, and MD:AD peaking 

factorof 2 . 25 ( from the 2018 Water Demand Update and Water Supply Planning report ), were 

used, along with an estimate of three people per lot, to estimate water demand for the 522 

lots in Windsor Hills. 2030 Windsor Hills maximum day demand was estimated to be 440 gpm 

(0.63 MGD). It is assumed that the remainder of Windsor Hills demand will be met through 

the City's wholesale contract with Grand Prairie. 

Table 3-2 and Table 3-3 summarize the average day and maximum day water demand projections used in 

this Water Model Update and 10 - Year CIP . Figure 3 - 1 displays the historical and projected average and 

maximum day water demands. 
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Table 3-2: Average Day Water Demand Projections (1) r-------1~ 
&*6Wd·li IIZIQI* Iuibllhtb M © MU,iiciijal 1:..ttti;, ·.. I.5J~vk:f - ; 

+ jiw®t ptairlel IP.e,kJSU~ 
(MAR)1 1**~ E (MGD)m i 

TQIALREIL 
ESawdis-f 1 :Total I 
:o.6* Eli+t Ml Wholesale. 
t[MGD)< I I (MG[') illlllll 

~ & WHOLESALE 
(MGM , 

2018 3 36 150 0.42 0.27 0.25 4.44 8.46 

2030 5.87 0.20 4.59 10.66 2.00 2.50 2.00(3) 0.27 2.86(4) 
(1) Water demand projections from Table 7-1 of the Water Demand Update and Water Supply Planning Report, by FNI. 

(2) 2030 municipal demands reflect an additional 0.28 MGD from Windsor Hills development (522 lots). 

(3) 2030 Venus demands reflect an additional 1.00 MGD contracted amount (total 2030 contract= 2.00 MGD). 

(4) 2030 Sardis-Lone Elm demands reflect an additional l.86 MGD contracted amount (total 2030 contract= 2.86 MGD). 

9.63 20.29 

Table 3-3: Maximum Day Water Demand Projections (1) 

T,tal t Rockettj : ,Grand 
*Reiad~ I ~UD! *Pr@irlel; Men 

9 76 2.50 3.00 08 

21.12 2.50 5.00 4.0( 

{Muntpip.i 1 --I.~ ;~rbdostrial 

(2) 7.56 0.76 1.44 

13) 13.20 4) 0.76 7.16 

WhIOLESALE 

*.one Elm 

0.50 

2.86(6 

I - 3 ~,= .., _ IOIAL~RETAIL 
:Y*a 1 - .Vlbunt#i ' Total & WHOLESALE Usc' : / 1·7 rl ; 

~L - IP*ak ]Sp ; Wholesale '(MGD) D)7 :. fbi . 
r a ,(MGD) (1MGD) 

2018 4 1.00 7.84 17.60 

2030 ) 5) 1.00 15.36 36.48 

(1) Water demand projections from Table 7-2 of the Water Demand Update and Water Supply Planning Report, by FNI. 

(2) 2018 demands were used as existing condition demands in the water model. 

(3) 2030 demands were used as 10-year planning period demands in the water model. 

(4) 2030 municipal demands reflect an additional 0.63 MGD from Windsor Hills development (522 lots). 

(5) 2030 Venus demands reflect an additional l.00 MGD contracted amount (total 2030 contract= 2.0 MGD) with an allowable peaking factor of 2.00. 

(6) 2030 Sardis-Lone Elm demands reflect an additional l.86 MGD contracted amount (total 2030 contract= 2.86 MGD) 
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Figure 3-1 Historical and Projected Water Demands 
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4.0 EXISTING WATER SYSTEM 

The City of Midlothian's water distribution system currently consists of a network of water lines ranging 

in size from 2-inch to 36-inch, two watertreatment plants each equipped with a high service pump station, 

and two elevated storage tanks. Figure 4-1 shows the existing water distribution system for the City of 

Midlothian. 

4.1 WATER TREATMENT 

Midlothian currently obtains raw water from a contract with the Trinity River Authority ERA) for water 

from Joe Pool Lake and from raw water supplied by the Tarrant Regional Water District (TRWD). The City 

has two separate watertreatment facilities; the Tayman Plant (11.5 MGD capacity) to treat supplies from 

Joe Pool Lake and the Auger Plant (8 MGD capacity) to treat supplies from TRWD. Table 4-1 summarizes 

the available treatment capacity at each WTP. 

Table 4-1: Water Treatment Capacity 
- -3-p-317-: =3-«? *-I:T¢ebim*nt-Cai*city---ff 

:tMGD 
Tayman 11.50 7,986 
Auger 8.00 5,555 
Total 19.50 13,541 

4.2 PRESSURE PLANES 

The distribution system is operated on a single pressure plane (PP). The PP has a static hydraulic gradient 

of 940 feet, and ground elevations range from approximately 560 feet to 840 feet. Water is pumped from 

the clear wells at the two WTPs to fill the two ESTs and deliver water throughout the distribution system. 
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4.3 WATER LINES 

The City of Midlothian's water model system consists of 155 miles of water lines, ranging in size from 2-

inch to 36-inches. Figure 4-2 illustrates the percentage of modeled water line length by diameter based 

on information from the City's Geographic Information System (GIS). 

Figure 4-2: Water Line Length by Diameter 
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4.4 PUMP STATIONS 

The City of Midlothian supplies waterto the distribution system through high service pumpstations at the 

Tayman and Auger WTPs. The Auger HSPS consists of three 3,125 gpm (4.50 MGD) pumps for a total 

capacity of 13.50 MGD with a firm capacity of 9.00 MGD. The Auger HSPS draws water from the clearwell 

at the Auger WTP. The Tayman HSPS consists of five pumps and has a total capacity of 21.10 MGD and a 

firm capacity of 14.20 MGD. The Tayman HSPS draws water from the clearwells at the Tayman WTP. Firm 

pumping capacity represents the pump station capacity with the largest pump out of service. Table 4-2 
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provides a summary of the City's pumping facilities in gallons per minute (gpm) and million gallons per 

day (MGD). 

Table 4-2: Summary of Pump Stations 

~ Rated Capacityf 
i Furhp Statidh, b '*UhjpiNUmber i (gpm} 

1 3,125 
2 3,125 

Auger HSPS 3 3,125 
Total Capacity 9,375 
Firm Capacity 6,250 

1 743 

F ·Rated i 
Capacit¥1 j 

i (MGD) 1 
4.50 
4.50 
4.50 
13.50 
9.00 
1.07 

2 2,430 3.50 
3 2,430 3.50 

Tayman HSPS 4 4,236 6.10 
5 4,791 6.90 

Total Capacity 14,630 21.07 
Firm Capacity 9,839 14.17 

4.5 STORAGE FACILITIES 

The City currently utilizes three clearwells at the Auger WTP (1) and Tayman WTP (2) as ground storage 

for the distribution system. One 3.00 million gallon (MG) and one 1.00 MG clearwell are located at the 

Tayman WTP. The tanks are filled by the WTP. One 3.0 MG clearwell is located at the Auger WTP. The 

tank is filled by the Auger WTP. The City is currently planning construction of a second 3.0 MG clearwell 

atthe Auger WTP. 

Additionally, two elevated storage tanks (ESTs) are located in the distribution system. The Mockingbird 

EST has a capacity of 2.00 MG and is located on Mockingbird Lane in northeastern Midlothian. The 9th 

Street EST has a storage capacity 1.00 MG and is located on 9th Street south of downtown Midlothian. 

Both elevated tanks have an overflow elevation of 940 feet and serve Midlothian's single pressure plane. 

Table 4-3 presents a summary of the City's existing ground storage tanks and Table 4-4 shows the elevated 

storage facilities. 
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Table 4-3: Existing System Ground Storage Tank Facilities 

fT,hk Name, 
Auger WTP Clearwell 

Tayman WTP Clearwells 

Total Ground Storage 

I J ·.« Ca#acity J 4· .Si¢Ievtatert[*pfh . .Cilk@fflow*Iev#tibn> . 
(Mg).;. , i~~ ·i.'~ o·.fi *~,L '(ftj-§..,j;~·6.G~>;~~/*~~NN /'1, r.,·-'' : 

3.00 30.00 682.50 
3.00 18.00 798.40 
1.00 18.00 798.50 
7.00 -

Table 4-4: Existing System Elevated Storage Tank Facilities 
~~8*NEIE.tibnz-i [-77-Fu franl©Namep r L 1, I~ .' 03 ;:f -.--,I„Irt -q/Ii<Jqi.4 11*0m-0 

Mockingbird 2.00 40.00 940.00 
9th Street 1.00 40.00 940.00 

Total Elevated Storage _ 3.00 
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5.0 MODEL UPDATE AND CALIBRATION 

The hydraulic model is one of the most critical elements in the analysis of water distribution systems. 

Field pressure testing was performed to assist with the calibration of the water system model. The 

calibrated water system model was then used to conduct hydraulic analyses to identify deficiencies in the 

City of Midlothian's existing water distribution system before analyzing projected future conditions. 

5.1 FIELD TESTING 
To assist with model calibration and supplement available operational data, field pressure testing was 

conducted April 27, 2018 - May 11, 2018. Eight pressure recorders were installed throughout the 

distribution system based on geographic coverage and areas of high and low elevations. Figure 5-1 shows 

the field pressure testing results. Minimum, maximum, and average pressures were recorded every five 

minutes at each location. Pressure generally ranged from about 60 psi to 145 psi. Appendix A includes 

the locations of the pressure recorders and individual pressure recorder data for Pressure Recorders #1-

8 from the field testing period. 

Figure 5-1: Field Pressure Testing Results Summary 
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5.2 MODEL UPDATE AND CALIBRATION 

5.2.1 Physical Network 

The City's water model was updated using InfoWater by Innovyze® software and includes all pipes in the 

distribution system. FNI digitized recent project as-builts and final design plans into GIS to update the 

City's GIS records. New pipes were imported into the model from the City's updated GIS. The model 

includes 3,357 pipes, ranging in size from 2-inch to 36-inches. Pipelines were assigned a Hazen-Williams 

roughness coefficient of 120. All pumping and storage facilities were updated manually, as needed, based 

on as-built drawings and information provided by the City. 

5.2.2 Demand Allocation 

Existing demands were allocated to the model using customer billing accounts. The active water meters 

from April and May 2018 were spatially located and the associated consumption was assigned to the 

nearest model node. Approximately 99% of the meters (approximately 60 MG of monthly consumption) 

were able to be matched to locations within the City limit by geocoding. These geocoded water meters 

are shown on Figure 5-2. 

Water demands for wholesale customers were assigned to the respective wholesale meters. Incremental 

10-year increase in demand was allocated proportionallyto population growth of TSZs in the service area. 

5.2.3 Extended Period Simulation Calibration 

To verify that the hydraulic model accurately represented the actual distribution system, a model 

calibration analysis was performed. The calibration process involves adjustingsystem operation, C-values, 

demand allocation, and peaking factors to match a known condition. The 24-hour period occurring on 

May 9, 2018 from midnight to midnight was selected for calibration. Demands assigned to model nodes 

were scaled up to match the calibration day demand of 8.66 MGD. The following sections provide a 

summary of the calibration process, the adjustments made during calibration, and the modeled results 

compared to the actual recorded values. 

5.2.4 Diurnal Pattern 

The City provided Supervisory Control and Data Acquisition (SCADA) readings forclear well levels, elevated 

storage tank levels, and pump station flow rates. Flow and tank level data were utilized to calculate an 

overall diurnal pattern by examining water going into (supply) and out of (demand) the distribution 
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system. For calibration, a diurnal curve was created for May 9, 2018. Figure 5-3 shows the calculated 

system diurnal pattern which was used for calibration and maximum day analyses. Diurnal factors for the 

24-hour calibration period ranged from 0.68 to 1.26. 
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Figure 5-3: Water System Diurnal Pattern 

May 9, 2018 
Demand: 8.66 MGD 

1.4 

el 

1.2 

-V E rt i f * t * *%... -~:..9't 1 4 
.r .LD-*E, iki M #; - - **45/1 i ; m 1 z 'E f E#'i,1 4 i-f-*- li . ' 1 

- .:5 ~_ k £ g :.'*tz 
E 0.8 :j EE'ZKE , 7£* 

j : ? »/'. :Ef.3:1 6 tl f# ! F N¥2* *i X32T"Fit.~. § ,£?#i}*R,pf€»/i?*f€Rfl#y# ¢'Kit*f .. 
. e £. .t . / : * I M C 21*Pinntrl N O.6 -r r ---24--gME;*fti#f*&~; E •-,Jztibkilgi-.fj&41111.tit. 
777y€ 1 mir Z 

W L :=lic<;?If>IF¥:R?isi? 1;iti:% itt.9- &.l/13FFE/TY 
0.4 .~~~I~+*Ar'9-HPU, fkgll 2.-1 

uyri t#f}t/if E=fi-#*EEyi it '/ TK <: p :# tf / 1 f 0 4 1 I · , 
Etltylttitti - tglitot 

02 f ..t -- & £%'€D/3 i{:iii}&113&1 i A u 1 - -, . L 
@T-244/-c 

lk]R-#Ywt 9%.4-4 
tl.. t KZAI I#/ 

r 3 1:XE:1€ # 'r * i tyff 
- -/ , . :. h y . Z X E . £-Cg,~Iy Tt~if„3[D 0 

i 

i 

# # #> # # 'f 4>4># # qp aq' y q¢ yy yy qty .<0 gp gP .6) .63 .63 .d~.2.6> .00 .qp .d .d) 3 .00.00.00.00.00.03 .0 

Time of Day (Hour) 

5.2.5 Calibration Controls and Adjustments 

During the extended period simulation (EPS) calibration, adjustments were made to the model to match 

the known conditions of May 9, 2018. The hourly SCADA values are an instantaneous reading of flows 

and tank levels at a given time and do not account for changes between readings. Wholesale users 

demands and patterns were adjusted based on observed data and input from City staff. For calibration, 

pump controls were set to turn pumps on and off according to the reported SCADA data. 

5.2.6 Calibration Results 

Figure 5-4, Figure 5-5, and Figure 5-6 show representative calibration results graphs. The results suggest 

a good correlation between recorded and modeled values and provide confidence in the accuracy of the 

model. The flow, pressure, and tank modeled results versus City recorded SCADA data for the EPS 

calibration are summarized on the graphs included in Appendix B. 
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Figure 5-4: Mockingbird EST Calibration Results 
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Figure 5-5: Pressure Recorder #5 Calibration Results 

EPS Calibration .m ?UH#& .-Mld!ath!pn Pressure Recorder 5: 4110 N. Hwy 67 
May 9, 2018 
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Figure 5-6: Tayman HSPS Flow Calibration 

EPS Calibration Results /m :IUICHOLS b-Mldgat!1!arl FREESE Tayman WTP HSPS 
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6.0 WATER SYSTEM ANALYSIS AND HYDRAULIC MODELING 

As a public water utility, the City of Midlothian must comply withthe rulesand regulations forpublic water 

systems set forth by the Texas Commission on Environmental Quality (TCEQ) in Chapter 290. Hydraulic 

model analyses were conducted to identify any deficiencies in the City of Midlothian's existing water 

distribution system and to analyze future 10-year conditions. Parameters used in evaluating the system 

included increasing system reliability, meeting required fire flows, and maintaining proper residual 

pressures. 

6.1 DESIGN CRITERIA 

FNI developed and utilized design criteria to evaluate system operation under existing and future 

conditions. These criteria aretypically more stringentthan TCEQrequirements and take into consideration 

many additional factors including operational flexibility, fire suppression, and energy efficiency. 

6.1.1 Service Pumping and Storage Capacity 

FNI recommends a combination of pumping and elevated storage to meet peak hour demands with 

service pumping responsible for meeting 120% of the maximum day demands and elevated storage 

meeting the difference between peak hour demands and 120% of maximum day demands. The design 

criteria used to analyze elevated storage tank capacity is the volume required to provide adequate 

equalization storage for peak hour demands plus emergency storage for fire protection. It is typically 

assumed that half of the elevated storage tank capacity is used to meet peak hourly demands in excess of 

the maximum day rate (equalization volume), while the other half of the tank is used for fire protection 

and emergency conditions (fire/emergency volume). For Midlothian, an elevated storage capacity 

recommendation was developed based on the greater of: 

40% of Peak Hour Demand for 3hours + 3 hours of Fire Flow Demand (3,500 gpm) 

- or -

2 x 40% Of Peak Hour Demand for 3 hours 

For ground storage capacity, FNI recommends that Midlothian be able to store 8 to 12 hours of maximum 

daydemand. 
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6.1.2 Pressure 

TCEQ regulations state that under normal operating conditions, a minimum pressure of 35 psi must be 

maintained at all times throughout the system. The exception to this rule is under emergency fire flow 

situations where the pressure is then permitted to drop to 20 psi until the emergency is addressed. 

6.1.3 Fire Flow 

Residential and commercial fire flow requirements typically range from 1,000 to 1,500 gpm, while some 

industrial fire flows can approach 3,000 gpm orgreater. Accordingto ISO requirements, the maximum fire 

flow that a city is required to provide is 3,500 gpm. Fire flows needed in excess of 3,500 gpm, must be met 

by individual development. 

6.1.4 Velocity and Headloss 

A maximum water line velocity of 5 feet/second (ft/s) and a maximum friction loss of 3 feet (ft) per 1,000 

ft of water line length are recommended for water transmission lines (diameter Iargerthan 16-inches). A 

maximum water line velocity of 7 ft/s and a maximum friction loss of 7 ft/1,000 ft are recommended for 

water distribution lines (diameter 16-inches and smaller). 

6.2 TCEQ CAPACITY REQUIREMENTS-EXISTING SYSTEM 

6.2.1 Existing Water Supply Capacity 

The City is required to meet the TCEQ total water supply requirements of 0.6 gpm per connection 

according to 30 Texas Administration Code (TAC) 290.45. The City of Midlothian obtains raw water from 

Joe Pool Lake by a contract with the TRA and from TRWD. The City has contracted for 39.19% of the 

conservation storage in Joe Pool Lake. According to the 2016 Region C Regional Water Plan, the City's 

reliable (firm yield) supply from Joe Pool Lake decreases from 5,833 acre-feet per year (ac-ft/yr) (5.20 

MGD) in 2020 to 5,229 ac-ft/yr (4.88 MGD) in 2070. The yield from Joe Pool Lake decreases over time due 

to sedimentation. The City is allowed to divert up to 6,662.3 ac-ft/yr (39.19% of the original permitted 

diversion), but the reliable supply in a repeat of the drought of record would be limited to the firm yield. 

The City's current contract for TRWD raw water is for 11,571.08 ac-ft/yr. The City's current total average 

daily water supply is 15.53 MGD (17,407.37 ac-ft/yr). 

The City also maintains two separate treatment facilities. The City's Tayman Plant is rated at 11.5 MGD 

and the Auger Plant is rated at 8.0 MGD. The City provided an estimated number of connections as of the 
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TCEQ inspection in April 2017. Table 6-1 presents the TCEQ water supply requirements for the existing 

water system. 

Table 6-1 Existing TCEQ Water Supply Capacity Requirements 

F Maximum TCEQLWater ~~;~0~Nms~-~ Exjsting 1 TCEC*Reqpi¢*me,it Contracted 4 ' ~u.;,iV -„~„~,~~ofili•z~ 
Ret#ili ¢.i 0:6£g*m/donnection Whdlesale k .· -: 4. ~ 

£(MG-n)· 0 

6,176 5.34 9.86 15.20 15.53 Yes 

The City also serves several wholesale customers that are summarized with contracted subscription rates 

in Table 6-2. The City has adequate existing supply for retail connections as well as the contracted 

wholesale rates. The City iscurrently in compliance with the minimum watersupply capacity requirement. 

Table 6-2: Existing Wholesale Treated Water Customers 
1''r 1- l 'i'1'. TI. '1'~'. .1. 4..' . T'," ~i--11 ~'!Ill'~,I 'I-·'-·-1-J'l'.' .11-'.~.-.'~'.'lli-'----'-'I.[.,'I-'..'.1...'"'-~''.';ill~.'rl.11.LI~....1,.~ji 

'G;~~Z~ZZ~CZ~ZZIT~1;TEr7<F~Av*,eyD*Ra€6-t tfi:?kSUI~gf~.f,Mr-
:;At/U.L t ·„-: ..i-----1 i- .E:·*.lA....- laly-:L ':-~·.*KIB#VIUIBZ-u-m·L¢i:."L. 

MGD 

City of Venus 1260006 2.0 4.0 
Rockett SUD 700033 2.O 2.5 

Mountain Peak SUD 700042 0.5 1.0 
City of Grand Prairie 570048 2.5 5.0 
Sardis Lone Elm WSC 700034 2.86 2.86 

Total Contractual Obligations 9.86 15.36 

6.2.2 Existing Storage Capacity 

The City is required to meet the TCEQ elevated storage capacity requirement of 100 gallons per 

connection and the total storage capacity requirement of 200 gallons per connection. The City's current 

estimated number of connections was used to calculate the TCEQ minimum required storage. A 

comparison of the City's existing storage to TCEQ requirements is shown in Table 6-3. 

Table 6-3: Existing TCEQ Storage Rpquirements 
V I -4 < 41.~ , ..~· t 1/j /, JU t'-9·'~.~t..' 

;-, ~· · T '>~,°, t + (~1 ~ /'64 ..- "S. · I'. l 4 l U ' 

tri') ER¢tdi){..& ),M, f- 9~ 5(MGFff:_<;,tj t~ ;.·Z .f ff-<.,..('M'4)1 tff.fi·'i .,~- ~.I-ffNR*tslil¢EQf-~I~ 2,,·fl?.ft€on~jiectibn:{2J .~'~,~~~·~'.,~ 
„----u·· jftbn,i*tibnsm AEx,st,ngGE Iie,iu,Eegr# .EA,RI-Ingj,IE:Ae,W,ea: j J·*.1'ii*m~ei**t ftjtg-bliinkk6ntiediioriii -. f_ 

6,176 10.00 1.20 3.00 0.60 Yes 486 
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Based on the regulations, the City is compliant with the minimum amount of total and elevated storage 

capacity requirements. 

6.2.3 Existing Pumping Capacity 

In addition to storage and water supply requirements, the City is also required to meet the service 

pumping capacity requirements presented in Table 6-4. 

Table 6-4: TCEQ Service Pumping Requirements 

=z»ZL=zeb#difibhn=z-_ -=-rz-rf=4*= -€*-berv,ice*umping=paciry--i<equiremenri<1):-*=·r=-» 

1. If providing at least 200 Two service pumps with a minimum combined capacity of 0.6 gpm gallons per connection of per connection at each pressure plane elevated storage 
The lesser of (a) or (b): 

2. If providing less than 200 (a) Total pumping capacity of 2.0 gpm per connection gallons per connection of 
(b) Total capacity of at least 1,000 gpm and the ability to meet peak elevated storage hourly demands with the largest pump out of service 

(i) According to 290.45(b)(1)(D)(iii). 

From Table 6-3, Midlothian has 486 gallons per connection of elevated storage; therefore, Condition 1 

from Table 6-4applies. In additiontothe TCEQminimum retail service pumpingrequirements, Midlothian 

is required to have pumping capacity to meet the maximum amount of water obligated under all 

wholesalecontracts. The maximum obligated rate forall wholesalecustomers is 11.5 MGD based on Table 

6-2. 

The City currently has enough firm pumping capacity to meet the TCEQ requirement as shown in Table 

6-5. 

Table 6-5' Firm Pumping Requirement 

k: .f .:Exidtftig)RGfdil , : ,.~,3.*€EQ/Requi#emeise; ~ bt Me*tsjt€EQ! -
t <f°; :1:onneqtiohs,i:, iIilliYTYTEF,jlll 'r -1:f(MGO)1<«< 4 7Requikehi*fttt 

6,176 23.17 16.84 Yes 
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6.3 FUTURE WATER SYSTEM ANALYSIS 

6.3.1 Future Required Water Supply Capacity 

Table 6-6 shows the City's water supply capacity compared to TCEQ water supply requirements for future 

planning periods. This information is presented graphically on Figure 6-1. 

Table 6-6: Projected Water Service Area Water Supply Capacity Requirements 

~.1:lh'~:191'~ 
723=Fr-Nj]1¥Ib€roffRetailitz=9465gpinl¢ohnettionukunWholesa~e--- q----RWqui¢hmeqtr~~=Capa-¢it¥=i 

Cflhjtf*lit{&§*1*Sltaglz=ZLL=EM-gDE 
2030 10,274 8.88 15.36 24.24 25.00 
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Figure 6-1: Required Future Supply Compared to Existing Supply W 
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6.3.2 Future Required Water Treatment Capacity 

The City is required to meet the TCEQ water treatment requirement of 0.6 gpm per connection under 

normal rated design flow according to 30 Texas Administration Code (TAC) 290.45. Since Midlothian is a 

wholesale watersupplier, the City must meet minimum water system capacity requirements based on the 

number of service connections, as well as the maximum amount of water obligated or pledged under all 

wholesale contracts. FNI recommends a water treatment plant capacity of at least 100% of the maximum 

day demand of the water distribution system. Table 6-7 shows the City's water treatment capacity 

compared to TCEQ requirements for future planning periods. The maximum day demand is expected to 

grow from 17.60 MGD to 36.62 MGD by the year 2030. This growth in demand will require expansions of 

the Augerand Tayman WTPs. A 4.0 MGDexpansion of the Auger WTP iscurrentlyinthe preliminarydesign 

phase. An additional 10.0 MGD expansion at the Auger WTP is recommended in the year 2022. In 2028, it 

is recommended thatthe City expand the treatment capacityof the Tayman WTP by 8.5 MGDto meetthe 

projected maximum day demand by the 2030 planning period. This information is presented graphically 

in Figure 6-2. 

Table 6-7: Projected Water Treatment Capacity Requirements 

L'T .. 11'~7-¤em-a~rfl , 't~"3Requkteme;ntlz£ 
Of¥*afi ~-d.-,~Qnn,actibh-sj gf . ~I{,(M*Dt~ kid, ~~% !,~~'~~- kMGD)~;f.Q,,: 

2018 6,176 17.60 15.34 
2030 10,274 36.62 24.38 

(1) Retail and Wholesale Demand 
(2) 0.6 gpm/connection plus Wholesale Maximum Data Contracted 

umner o 

Rate 
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Figure 6-2: Required Future Water Treatment Capacity 
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6.3.3 Future Required Storage Capacity 

Elevated Storage 

The City is required to meet the TCEQ total storage requirements of 200 gallons per connection and 

elevated storage capacity requirement of 100 gallons per connection. Table 6-8 shows the City's elevated 

storage capacities compared to TCEQstorage requirements for future planning periods. 

Figure 6-3 shows FNI recommended elevated storage compared with existing elevated storage capacities. 

FNI design criteria are typically more stringent than TCEQ requirements as they incorporate maintaining 

adequate equalization volume for peak hourdemandsas well as storage foremergencysituations such as 

fire suppression. 

The existing elevated storage capacity of 3.0 MG allows the City to meet TCEQ minimum elevated storage 

requirements for existing conditions. However, based on the FNI recommended design criteria, an 

elevated storage shortfall is projected in 2022. Additional elevated storage (2.0 MG) is recommended in 

the Railport area to meet 2022 needs. The City's existing storage (elevated and ground) together with the 

additional recommended 2.0 MG elevated storage satisfies TCEQ total storage criteria through 2030 

conditions. Growth just beyond the 2030 planning period is projected to exceed the elevated storage 

recommendation for the City. Therefore, an additional 1.5 MG elevated storage tank is recommended 

near Arbor Grove Trail to meet requirements beyond the 10 year planning period. 
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Table 6-8: Projected Storage Capacity Requirements 
*¢EQil-q ¥Gt¢Requir¢d - Ilil ~Iill~ ~f¢Iei 

Storage commended 
~Elevated 

, n i i-,a.; ,:Criteria, Storage j .; l ](~'G; L I·i ijvl6) 
Total Storage · Storage 100 
2®ial#eh. f . i<*ltco)* 4 1 

, t 1 i(MG)' ~ : ti,f, ' .i4MG,i':· |'' .Z 
·.4---Le. : L.= 'G. 2-Li ·1 ·.2•.-2/...A'~.~· .?~ sl· t. *.t-€LA.., . 

2018 6,176 1.24 0.62 1.12 0.63 2.24 3.00 3.0 
2030 10,274 2.05 1.03 2.31 0.63 4 62 6.50 3.0 

m Peak Volume - 40% of Peak Hour Demand for a duration of 3 hours. 

(2) Fire Volume = 3,500 gpm for 3 hours. 

(3) Greater of (2 X Peak Volume) or (Peak Volume + Fire Volume). 

(4) Recommended storage capacities reflect existing system and phased improvements. 
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Figure 6-3: Recommended Elevated Storage Capacity 
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Clearwell Storage 

The City of Midlothian is required to have a covered clearwell storage capacity at the treatment plant of 

5.0% of the daily WTP capacity. The City of Midlothian has morethan adequate capacity to meetthe TCEQ 

requirements. FNI recommends having 8 to 12 hours of storage under maximum day demands for 

redundancy. 

Figure 6-4 shows FNI recommended clearwell storage compared with maximum day demand volume for 

8, 10, and 12 hours. FNI design criteria are typically more stringent than TCEQ requirements as they 

incorporate redundancy at the WTP to have adequate water supply in the case of an emergency at the 

plant. 

The existingclearwell storage capacity of 4.0 MG allows the Cityto meet TCEQminimum clearwell storage 

requirements for existing conditions. However, the City does not have enough storage to meet FNI 

recommendations. FNI recommends and additional 3.0 MG clearwell at the Auger WTP in conjunction 

with the 4.0 MGD WTP expansion in 2020. An additional 6.0 MG (2x 3.0 MG) of clearwell storage is 

recommended with the next Auger WTP expansion to 22.0 MGD in 2022. Finally, FNI recommends an 

additional 2.0 MG at the Tayman WTP along with the WTP expansion proposed in 2028. 
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Figure 6-4: Recommended Clearwell Storage Capacity 
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6.3.4 Future Required Pumping Capacity 

Table 6-9 along with Figure 6-5 show existing pumping capacities compared to FNI recommended 

pumping. Based on FNI's design criteria that firm pumping capacity be equal or greater than 120% of 

maximum day demand, Midlothian will have a shortfall of firm pumping capacity in the year 2022. As part 

of the 4 mgd short-term expansion @ Auger WTP, Midlothian is adding two 4.5 MGD pumps in the two 

empty pump slots to increase the capacity by 9.0 MGD. Additionally, an 11.0 MGD expansion of the 

Tayman HSPS in 2027 is recommended as part of the proposed Tayman WTP expansion to meet the 

recommended pumping capacity through the 2030 planning period. 

Table 6-9: Firm Pumping Recommendations 

k- -·- ----£--k--_06niantl,21-.+--*u,+11;ih*ta#aciiy(U«4/Rlinipin:*apacit¥ 
r»--Y*af:vr--Nilliljj~Elojjili~--~--'-j~MGD)r»--ri -E-L.-(M*4:---,·i= . 1 

2018 17.60 21.12 23.17 
2030 36.62 43.19 23.17 

(1) FNI Recommended Pumping Capacity is 120% of Maximum Day Demand. 
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Figure 6-5: Recommended Pumping Capacity 
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6.4 HYDRAULIC MODELING ANALYSIS 

Hydraulic modeling analyses were performed on the distribution system under maximum day demand 

conditions. Twenty-four-hour EPS model runs were performed for maximum day demand conditions for 

the existing system and future 10-year (2030) scenarios to identify existing and potential future system 

deficiencies and size infrastructure. By examining the distribution system under these various operating 

conditions, it is possible to determine where issues with pressures occur, if tanks are filling or draining 

properly, and if the service pumping facilities are adequate to meet the required demand at acceptable 

pressures. 

A maximum day EPS model run evaluates the ability of the system to provide adequate supply to meet 

demands while maintaining levels in storage facilities. During a maximum day EPS analysis, the peak hour 

demand is also simulated through the use of diurnal patterns. Peak hour demand represents the single 

hour of the year with the highest system demand. Peak hour simulations are used to assess the ability of 

the distribution system to maintain minimum residual pressures. Lower demand periods throughout the 

day are simulated in EPS modeling as well. This is when the system's ability to replenish storage tanks is 

evaluated. 

The City provided SCADA data for the existing pumping station operations, elevated storage tank levels, 

and ground storage tank levels. The SCADA data was analyzed to determine the typical operating 

parameters for the water system including normal tank operating levels and the lead and lag pumping 

controls foreach of the water pumpingstations. Additional operational information was provided through 

discussions with City operations staff. These parameters were programed into the model to simulate a 

24-hour EPS. Modeled pumping and storage operations forthe 10-year (2030) system are shown in Figure 

6-6. 
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Figure 6-6: Future 10-Year Conditions (2030)- Maximum Day Operations 
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Color-coded pressure maps were prepared to illustrate the residual pressure calculated at model 

junctions. The maps helped identify potential problem areas in the system and were used as a tool to 

evaluate pressure ranges that were maintained throughout the system. The maps showing the minimum 

pressures under maximum day demands can be found in Appendix C. Minimum pressures shown on the 

maps represent the lowest value of the pressures experienced during the 24-hour simulation, usually 

occurring duringthe peak hour demand. 

In addition to documenting minimum pressures under maximum day demands, FNI analyzed and 

evaluated the existing system water lines based on the design velocity and headloss criteria. Mapping 

was created to display the results and can be found in Appendix C. 

6.4.1 Fire Flow Analysis 

To evaluate the fire suppression capabilities of the system, a fire flow analysis was conducted under 

maximum daydemand conditions forthe existingand buildoutsystem. TCEQrequiresa minimum residual 

pressure of 20 psi be maintained while delivering the fire flow demand. For this analysis, a steady-state 

model run was utilized to calculate the available fire flow at nodes in the system with a pressure of 20 psi 

and maintaining velocity of less than 10 feet per second in nearby water lines. A fire flow contour map 

was also prepared to show the available fire flow throughout the distribution system. The majority of the 

City has an available fire flow greater than 1,500 gpm. The fire flow map for existing and future system 

conditions can be found in Appendix C. 

6.4.2 Water System Improvements 

After modeling existing and future conditions, 16 water system improvement projects were identified. 

The need for additional elevated water storage to meet future demands was identified; therefore a new 

EST is proposed in the 10-year planning period. 

Additionally, large increases in projected demands from wholesale customers, industrial users, and 

residential customers necessitate transmission improvements to efficiently convey water throughout the 

service area and supply future demands. Identified improvements are described in greater detail in the 

following section. 
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7.0 WATER SYSTEM CAPITAL IMPROVEMENTS PLAN AND 
RECOMMENDATIONS 

7.1 CAPITAL IMPROVEMENTS PLAN 

Throughout the existing and future system analysis process, 16 capital improvement projects were 

identified as necessary for the City of Midlothian to meet projected water demands. Figure 7-1 presents 

a map of the proposed CIP projects and Table 7-1 provides a summary of the CIP projects and associated 

cost estimates. Detailed cost estimates are provided for each CIP project in Appendix D. 

CIP Proiect #1: Phase 1: Capacitv Expansion at the Auger HSPS/ Auger WTP Expansion/ Auger Clearwell 

Expansion- This project will expandthecapacityof the WTP to 12 MGD andthe clearwellstorage capacity 

to 6 MG. This project will also expand the capacity of the Auger HSPS to 18 MGD to meet future demands. 

CIP Proiect #2: 20-inch Capacity Expansion along Hwv 67- A need to add transmission capacity along the 

Highway 67 corridor was identified in order to reduce velocity and friction losses and increase 

transmission from the Auger HSPS to the Grand Prairie wholesale delivery point and south to the Railport 

industrial area. 

CIP Proiect #3:16-inch/24-inch Railport Expansion-This project will extend a 16-inch water line along 

Highway 67 from an existing 16-inch to Cottonwood Creek. From there, a 24-inch line will replace an 

existing 8-inch water line along Ward Road to connect with an existing 16-inch waterline. This project will 

expand transmission capacity to the industrial area and provide a supply line for the future Railport EST. 

CIP Proiect #4: 2.0 MG Railport Elevated Storage Tank- A new 2.0 MG elevated storage tank is 

recommended to satisfy elevated storage criteria for 10-year projected demands. The proposed EST will 

bolster system reliability and help maintain operating pressures during periods of peak demands. 

CIP Proiect #5: 36-inch/30-inch Western Transmission Main- A new 36-inch/30-inch transmission main 

is proposed along the western limits of the service area from the Auger HSPS to the Railport area. This 

large diameter transmission main is needed to increase transmission capacity to the Grand Prairie 

wholesale delivery point and the Railport area. 

CIP Project #6: Phase 2: Capacity Expansion at Auger HSPS/Auger WTP Expansion/Auger Clearwell 

Expansion- This project will add 9 MGD of additional pumping capacity to the Auger HSPS, bringing the 
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firm pumping capacity to 27 MGD. This project will also expand capacity at the Auger WTP to 22-24 MGD 

and clearwell capacity to 10-12 MG to provide supply to meet future projected demands. 

CIP Project #7: 20-inch Upsize Railport Line and Railroad Crossing- This project will extend a new 20-inch 

waterline across Highway 67 and the railroad tracks along Miller Road/Railport Parkway. The new 20-inch 

crossing will connect to an existing 18-inch on the southern side of the railroad tracks. The existing 12-

inch which runs southwest to supplythe Venus wholesale meter will be upsized to 20-inch waterline. 

CIP Project #8: Parallel 20-inch Waterline from Railport EST- This project will extend a 20-inch water line 

segment along the southern side of Highway 67 between an existing 18-inch waterline and the proposed 

24-inch waterline. This project will increasetransmission capacityand reduce friction losses in the Railport 

industrial area. 

CIP Proiect #9: 12-inch Grand Prairie Loop- This project will extend a new 12-inch waterline from the 

proposed 30-inch Western Transmission Main at Quarry Road to the existing 12-inch waterline along 

Highway 287. The project will provide looping and a redundant supply line to serve Grand Prairie's 

wholesale demands. 

CIP Proiect#10: 20-inch Transmission along Highwav 287- This project will extend a 20-inch transmission 

line along Highway 287 from Walnut Grove Road to Midlothian Parkway. From there, the 20-inch line will 

extend westward to E. Avenue East (FM 1387). 

CIP Project #11: 20-inch Water Line Between Highway 287 and FM 1387- This project will extend a 20-

inch water line between Highway 287 near Enterprise Drive north to connect to an existing 12-inch water 

line along FM1387. A 20-inch water line will also be extended between the existing 16-inch water line 

along Walnut Grove Road and the new 20-inch line between Highway 287 and FM 1387. This project will 

increase transmission capacity in the eastern service area. 

CIP Proiect #12: Diamond J Area Improvements- This project will extend 12-inch waterlines along the 

main thoroughfares in the Diamond J Area to serve future development. 

CIP #13: 16-inch Loop Along New Shiloh Road- This project will extend a new 16-inch water line east 

along Shiloh Road, Tar Road, and Onward Road. The 16-inch line will provide redundant, Iooped 

transmission capacity from the Tayman HSPS to the Mockingbird EST to supply future demands. 
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CIP Proiect #14: Capacity Expansion at Tavman HSPS/Transmission Line Expansion/ Capacity Expansion at 

the Tavman WTP/ Tavman Clearwell Expansion-This project will add 10 MGD pumping capacity to the 

Tayman HSPS, bringing firm pumping capacity to 24.17 MGD. The parallel 20-inch transmission main will 

reduce friction losses and add transmission capacity. The WTP expansion will add 8.0 MGD of additional 

treatment capacity, bringing the firm treatment capacity to 19.50 MGD. 2 MG of additional clearwell 

storage will be added to the WTP, bringing total Tayman clearwell storage to 6 MG. This expansion is 

necessary to satisfy projected 10-year maximum day demands. 

CIP #15: 12-inch Eastern Loop This project will extend a 12-inch water line between the existing 12-inch 

along Rex Odom Road to connect with the existing 12-inch water line along FM 1387 near the Rockett 

SUD wholesale meter. This project is needed to add capacity for future growth and provide a redundant, 

Iooped supply to serve Rockett SUD's wholesale demands. 

CIP #16: 12-inch Loop to Rockett Delivery Point- This project will extend a 12-inch line north 

approximately 0.7 miles from the existing 12-inch line along FM 1387 which supplies Rockett's wholesale 

meter. From there, the line will turn west and connect with a 16-inch line currently under construction. 

CIP #17: 12-inch Connections- This project will extend two 12-inch water main connections beneath 

Highway 287 to connect with existing water mains and provide looping. 

CIP #18: New 1.5 MG EST- A new 1.5 MG elevated storage tank is recommended to meet future water 

demands anticipated nearthe end of the 10-year planning horizon. 
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Table 7-1: CIP Summary 
:Prdjkct Projett Name Nui¥ibef 3 

Phase 1: Capacity Expansion at the Auger HSPS/ 1 
Auger WTP Expansion/ Auger Clearwell Expansion $ 

Cost 

13,161,200 

2 
3 
4 
5 

6 

20-inch Capacity Expansion along Hwy 67 
16-inch/24-inch Railport Expansion 

2.0 MG Railport Elevated Storage Tank 

36-inch/30-inch Western Transmission Main 
Phase 2: Capacity Expansion at Auger HSPS/Auger WTP Expansion/Auger 

$ 1,893,300 
$ 3,114,000 
$ 6,352,500 

$ 11,780,000 

$ 43,113,800 Clearwell Expansion 
7 20-inch Upsize Railport Line and Railroad Crossing $ 2,477,200 

8 20-inch Parallel Water Line from Railport EST $ 2,253,400 
9 12-inch Grand Prairie Loop $ 1,340,100 
10 20-inch Transmission along Highway 287 $ 5,699,700 
11 20-inch Water Line between Hwy 287 and FM 1387 $ 3,049,100 
12 Diamond J Improvements $ 2,976,200 
13 16-inch Loop along New Shiloh Road $ 5,317,200 

14 

15 
16 
17 
18 

Capacity Expansion at Tayman HSPS/ Transmission Line Expansion/ Capacity 
Expansion at the Tayman WTP/Tayman Clearwell Expansion 

12-inch Eastern Loop 

12-inch Loop to Rockett Delivery Point 

12-inch Connections 
New 1.5 MG EST 

$ 41,633,900 

$ 2,576,400 

$ 1,917,800 
$ 270,400 
$ 5,630,700 

*UKCNAEDOg-92yr,,~ -I,:,'I·F.f, Rti--U·'r.,Jt/':'-·'Q:,ikr.A E),Jffk,·-,i~;,.id.Vdk#I6~~if Gti~9*61*63*-df 
The proposed system will provide the required capacity and reliability to meet projected water demands 

through 2030. 
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7.2 RECOMMENDATIONS FOR FURTHER STUDY 

The City operates and maintains a well-developed water distribution system. Large increases in demand 

from wholesale customers and industrial use are projected over the next ten years as the City continues 

to grow and develop. The CIP has identified several improvement projects needed to meet increased 

future demands. In addition to the CIP projects, the City could also benefit from additional water system 

evaluations. 

Water Asset Management Plan and Risk Based Analysis - An inventory of the City ' s water system assets in 

an asset management tool can help provide the means to track problem areas and identify potential 

system improvements or repairs before failure occurs. In addition to a central database for tracking work 

order history and asset condition, an asset management database can also provide the opportunity to 

perform a risk analysis for the City's assets and identify system facilities (including pumps, tanks, pipes, 

etc.) that are most critical to the water system based on likelihood of failure and consequence of failure. 

A risk-based approach to prioritized system maintenance and repairs can help save the City repair costs 

in the long term. 

GIS Improvements / Gap Analysis - The City maintains a GIS database of its water system infrastructure 

including water lines, pump stations, and tanks. Performing a thorough Gap analysis on the City's GIS 

records would help to identify errors and inconsistencies, missing information, and recommended 

information to maintain. For example, using as-builts to verify pipe location, connectivity, and diameter 

as well as adding information such as installation date, pipe material would be valuable to improve the 

City's water line GIS records. Recommended additions to the City's GIS tank records include installation 

year, volume, diameter, and overflow elevation. The City could improve their pump station GIS records 

by including information such as number of pumps, pump manufacturer, and pump capacity. 

Water Audit - A waterauditallows a utility tosystematicallytrack wateruses and identify sources of water 

loss or other nonrevenue water. Certain areas of the City's water system operate at high pressures, which 

may increase the risk of leaks and pipe failure. Real losses are water losses due to Ieakage and excess 

system pressure. Real losses can be reduced by managing leaks, system maintenance, and improved 

pressure management. 
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Figure A-1 
Pressure Testing Results 
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Figure A-2 
:REESE Pressure Recorder #1 Icthlar UICHOLS DFW's Southern Star Pressure Recorder ID: 341253 

North 5th Street and West Avenue F 
April 27, 2018 - May 11, 2018 
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Pressure Recorder #2 Ilothlan 
DFW'sSouthern Star 

Pressure Recorder ID: 205938 
1406 Rye Glen 
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Figure A-4 
Pressure Recorder #3 

Pressure Recorder ID: 1666 
Padera Lake North Bound 287 
April 27, 2018 - May 11, 2018 
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Figure A-5 
Pressure Recorder #4 

Pressure Recorder ID: 1671 
4333 Power Way and Railport Parkway 
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Figure A-6 
Pressure Recorder #5 * Mldlothlan 

DFW's Southern Star 
Pressure Recorder ID: 205544 

4110 North Highway 67 
April 27, 2018 - May 11, 2018 
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Figure A-7 
Pressure Recorder #6 *Mldlothlan 

DFW's Southem Star 
Pressure Recorder ID: 204229 

2217 Woodlands Circle and Somerset 
April 27, 2018 - May 11, 2018 
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Figure A-8 
Pressure Recorder #7 

Pressure Recorder ID: 205545 
650 Rex Odom Drive and Airport 

April 27, 2018 - May 11, 2018 

[<*~1 1-Enlar~ 
DFW's Southern Star 
[*,1 

160 

140 A *A./»4n_r- VL--94~h# 
¥ 

120 

100 

80 

60 

40 

20 

0 
4/27/18 4/29/18 5/1/18 5/3/18 5/5/18 5/7/18 5/9/18 5/11/18 

Pr
es

su
re

 (p
si

) 

Date 



.m MNICHOLS 
FREESE 

Figure A-9 
Pressure Recorder #8 *Midlothlan 

DFW's Soulhem Star 
Pressure Recorder ID: 1670 

6213 Bentwood Drive and Long Branch 
April 27, 2018 - May 11, 2018 
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APPENDIX B 
Water Model Calibration Results 
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Figure B-1 

EPS Calibration Results 
Pressure Recorder 1: N. 5th St. & W. Avenue F 
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Figure B-2 
EPS Calibration Results 

Pressure Recorder 2: 1406 Rye Glen 
May 9, 2018 
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Figure B-3 

EPS Calibration Results 
Pressure Recorder 3: Padera Lake N. Bound 287 

May 9, 2018 
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Figure B-4 
EPS Calibration Results Iothlan 

DFW's Southern Star Pressure Recorder 4: 4333 Power Way & Railport Pkwy 
May 9, 2018 
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Figure B-5 .m ?IUICHOLS 
FREESE EPS Calibration 

Pressure Recorder 5: 4110 N. Hwy 67 
May 9, 2018 
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Figure B-6 
EPS Calibration Results b Mldlothlan 

DFW's Southern Star Pressure Recorder 6: 2217 Woodlands Circle & Somerset vb 
May 9, 2018 
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Figure B-7 
EPS Calibrationn Results Iothlan 

Pressure Recorder 7: 650 Rex Odom Dr. and Airport DFW's Southern Star 

May 9, 2018 
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Figure B-8 .m ?IUICHOLS 
FREESE EPS Calibration Results 

Pressure Recorder 8: 6213 Bentwood Dr. and Longbranch 
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APPENDIX D 
Capital Improvement Plan (CIP) Detailed Cost Estimates 



City of Midlothian .m yNICHOLS V~/ DFW, Southern SW 
FREESE h Mldlothlan 

~Project.Natnet Phase 1: Capacity Expansion at the Auger HSPS/Auger WTP Expansion/ Auger Clearwell Expansion 

This project will expand capacity at the Auger WTP to 12 MGD. This project 
will also expand capacity of the Auger HSPS to 18 MGD. Clearwell storage 
at the Auger WTP will be expanded to 6 MG. 

Auger 
Water Treatment Plant 

Cepecly - 8 00 MGD 
Pt<,joct 1 Expand WTP Capacity to 12 OO MOD 

Expand Claarwell Cap,city lo 6 00 MG 
Piojed 6 Expand WTP Capacity to 22 IO 24 00 MGD (*3 

Eipmr,d CI,a,w,•Il Cap"ily to 10 00 12 00 MG -

This project will add 4 MGD of treatment capacity to the Auger WTP, 7r 
bringing firm treatment capacity to 12.0 MGD. This project will also add 9 K.m' 
MGD of pumping capacityto the Auger HSPS, bringing firm pumping 
capacity to 18 MGD. 3 MG of additional clearwell storage will be added to 
the Auger WTP, bringing total clearwell storage to 6 MG. 

®J,j l e l [•1 tk•j Bl NI i•; •M I • ] [ 1*L'(•1 i kl• d ' l•! ( [•] t i 

ITEM DESCRIPTION QUANTITY UNIT 
1 Auger WTP Expansion to 12 MGD 1 LS 
2 3.0 MG Ground Storage Tank 1 LS 

OJect Drive Auger High Service 
Pump Station 

FIrm Cipaclt¥ . 9 00 UGO 
Total Capacity = 13 50 UGC) 

Projoct 1 E*par,d Firm Capac'ty to 18 00 MID / 
pfolict_t EI/and Finn Capacity to 27 00 Mao / 

// /h /h / 

»-K#.i-Ali t' «1. 3%>1 # 
UNIT PRICE TOTAL 

$ 7,067,583 $ 7,067,583 
$ 3,000,000 $ 3,000,000 

4J; 

E 

SUBTOTAL: $ 10,067,600 
CONTINGENCY | 30% $ 900,000 

SUBTOTAL:$ 10,967,600 
ENG/SURVEY | 20% $ 2,193,600 

SUBTOTAL: $ 13,161,200 

Comments: Auger WTP Expansion OPCC from detailed OPCC dated 2/25/19. (Item l estimate ncludes treatment capacity 
expansion, HSPS improvements, strainer, hot water tank/pump and brine tank, 30% contingency, OH&P) 

.T 



City of Midlothian .m #IUICHOLS vl~/ DFW's Soull,crn Star 
FREESE h Mldlothlan 

,F,T.ri*elfil~lm ,i.i <.Pj-~,itdn'tV,.~ 

. 20-inch Capacity Expansion along Hwy 67 
[Proiect Description:: '.=1 '.="I:I'"--"'"-

-I Ztl JX riw-141 P 
This project will upsize the existing 12-inch waterline between the railroad 
tracks and Overlook Drive to a 20-inch, and extend a new 20-inch section 
of transmission main along the northwestern side of Highway 67 between 
Overlook Drive and W. Avenue G. 

This project will provide additional capacity to supply water from the 
Auger HSPS to the Grand Prairie delivery point and south to the Railport 
industrial area. Additionally, this project will reduce velocity and friction 
losses. 

3 

f 
.ILLJF . -

· - i.'r: 

•FTIiTFR~Fl•4[Dll€1§[Z*•plivlr¢'Pl~!hitetiIiiMIII~I~ 
ITEM DESCRIPTION QUANTITY UNIT UNITPRICE TOTAL 

1 20" WL & Appurtenances 5,550 LF $ 180 $ 999,000 
2 30" Boring and Casing 250 LF $ 525 $ 131,250 
3 Pavement Repair 556 SY $ 150 $ 83,333 

SUBTOTAL: $ 1,213,600 
CONTINGENCY | 30% $ 364,100 

SUBTOTAL: $ 1,577,700 
ENG/SURVEY | 20% $ 315,600 

SUBTOTAL: $ 1,893,300 

Comments: 



City of Midlothian .m WNICHOLS V- DrW·s Southern sta, 
Fi:EESE h Mldlothlan 

DRAFT Caoitalhlmerovement.Cdsti Est,mate - k i ) f ~ ] ~Coststm<2019 Dollars · O 

P¢o'ect?D**itt"<tigh:( : . F . <, o i 4 l L' .~ ~. JA /~ ~-''f k I, ; Nitiliit sl~ 
This project will extend a 16-inch water line along Highway 67 from an 
existing 16-inch to Cottonwood Creek. From there, a 24-inch line will 
replace an existing 8-inch water line to connect with an existing 16-inch 
waterline. 

This project will add transmission capacity to the Railport industrial area 
and provide a large supply line for the future Railport EST. 

CO. 

~'Proposed 2 00 MG Ra,Iport 
~ Elevated Storage rank 4 

0-flo,• Eie, • 9,•0 OC R 

,Il•IljLI[•] il[•j OW (•]•M•I [4;e~'llple * 1[4([•]'1~t"Ml•0~ 
ITEM DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL 

1 30" WL & Appurtenances 4,870 LF $ 270 $ 1,314,900 
2 16" WL & Appurtenances 3,215 LF $ 144 $ 462,960 
3 Pavement Repair 194 SY $ 150 $ 29,167 
4 48" Boring and Casing 150 LF $ 840 $ 126,000 
5 24" Boring and Casing 150 LF $ 420 $ 63,000 

SUBTOTAL: $ 1,996,100 
CONTINGENCY | 30% $ 598,900 

SUBTOTAL: $ 2,595,000 
ENG/SURVEY | 20% $ 519,000 

SUBTOTAL: $ 3,114,000 
}. f" ':~·t', B.:f *.':Estlmat*dlP¢ojb¢t T~talfi.$ .·>· ;: -·'ttff ,¢,fi."31?3;11#,OO¢-

Comments: 



City of Midlothian .m WNICHOLS V, DFW's Southern 512, 
FREESE h Mldlothlan 

~e~,•l,t:,illl,i,•i~,1,~-~i,Att,44•;:,4*t~i,t,=~(=~~ 
~oh#1/u¢tion Project:Nufi#eL , .2#1__--1___-__.12_~_1 J -_-1-.-_.-c_zz_ui_1?IE*?11*¥9¢.__2-.-_L___--= 
(~ Railport-Elevated Storage Tank 

Proposed 2.0 MG Elevated Storage Tank located along Ward Road. 

IZLL. 

6[a 
This project will add 2.0 MG of elevated storage in the Railport industrial -
area to supply proJected increased demand. 

Proposed 2 00 MG Railport ~ 
Elevated Storage Tank 
O#rflo,i Elev - 940 OO I! 

01 ' t" ' I']i V<•) A ;4 4•]•t l .] [:a..1, M• d I [,t ( t•] B ••I'Ml~ 
ITEM DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL 

1 2.0 MG Elevated Storage Tank 1 LS $ 5,250,000 $ 5,250,000 

SUBTOTAL: $ 5,250,000 
CONTINGENCY | 10% $ 525,000 

SUBTOTAL: $ 5,775,000 
ENG/SURVEY | 10% $ 577,500 

SUBTOTAL: $ 6,352,500 

Comments: 



City of Midlothian WIUICHOLS •, DFWY Soulhern Sun 
FREESE hMidlothlan 

mi, al • •.1 • 1 , ¢- 1 m I i,1 •1 ~ 6~,L-I i, I :l, I *Lk•ia , *k ( I n t.1 ( :~. I, . 
.m 

(~36 inch/30 inch Western Transmission Main 

Proposed 36-inch and 30-inch transmission main from Auger HSPS to 
Highway 67 nearthe Railport area. 

4. 

p¢djagfQ¢iVe¢.B 

f-·h --
This proJect will add transmission capacity needed to supply demands at $~-J \#>-Lkhltt: 

5 »71! the Grand Prairie and Railport areas. Additionally, this project will reduce e-J, 
head atthe Auger HSPS. 

---« »,AT 

1 P 

..?9, *-+---~41!JRD.MqRR€~]*1!1(3*ZM.41.~ 0,('.1„I'l#~M *1-~ 
ITEM DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL 

1 30" WL & Appurtenances 18,016 LF $ 270 $ 4,864,266 
2 36" WL & Appurtenances 6,427 LF $ 324 $ 2,082,348 
3 Pavement Repair 110 SY $ 150 $ 16,500 
4 42" Boring and Casing 800 LF $ 735 $ 588,000 

SUBTOTAL: $ 7,551,200 
CONTINGENCY 30% $ 2,265,400 

SUBTOTAL: $ 9,816,600 
ENG/SURVEY | 20% $ 1,963,400 

SUBTOTAL: $ 11,780,000 

Comments: 



City of Midlothian .m #IUICHOLS V~/ DFVYS Southern Star 
FREESE 6Mldlothlan 

~~ Phase 2: Capacity Expansion at Auger HSPS/Auger WTP Expansion/Auger Clearwell Expansion 

This project will add 9 MGD of pumping capacity at the Auger HSPS. This 
project will also expand the Auger WTP to 22-24 MGD and expand the 
Auger clearwell storage capacity to 10-12 MG, 

tzznz:=~ Proiect Drivers 

Augor 
Water Treatment Plant +-

Capacity - 8 00 MGD 
Proj,ct 1 f:xpind WTP Capacity to 12 00 MGD 

Exp,nd Cleaiwell Capacity to 6 00 MG 
Piojeit 6 E *pand WTP Capncl y lo 22 00-24 00 MGO 

E*pand Cloarwoll Capacity to 10 00-12 00 MG GD 

This project will provide 9 MGD of additional pumping capacity from the 
Auger Water Treatment Plant, bringing firm pumping capacity at the Auger 
HSPS to 27 MGD. Additionally, this project will add 10-12 MGD of 
treatment capacity to the Auger WTP, bringing firm treatment capacity to ~~~~~... 
22-24 MGD. 4-6 MG of additional clearwell capacity at the Auger WTP will 
be added, bringing total clearwell storage capacity to 10-12 MG. This 
expansion is necessary to meet future projected demands. 

Project 6 Expand Firm Capacity to 27 t>0 MGD 

00 
luft'' I '2·' 

G 1 6/tu X-j 

" " 0 F I 4 'J ' /:1 '1 [:*'Pl IM• M' f•1* Pl,~l•DA ~ 
ITEM DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL 

1 Auger WTP Expansion to 22 MGD 1 LS $ 28,128,029 $ 28,128,029 
2 6.0 MG Ground Storage Tank 1 LS $ 6,000,000 $ 6,000,000 

SUBTOTAL: $ 34,128,100 
CONTINGENCY | 30% $ 1,800,000 

SUBTOTAL: $ 35,928,100 
ENG/SURVEY | 20% $ 7,185,700 

Comments: Auger WTP Expansion OPCC from detailed OPCC dated 6/14/19. Item 1 lump sum estimate already includes 
30% contingency and OH&P. Contingency shown above is only for proposed clearwell. 



City of Midlothian .m WIUICHOLS V.,/ DFW·i Southern Slar 
FREESE hMIdlothlan 

fm,igm:1•],i:1.i,n'1,i4(:li,141~119'BI~91(I'It:It:Mlhm~|~ 
·dbhki¢uttion~Ifrdi6*t~Nuhibet.,j )· *'i- - -~ i= _- 444.J~.t nl=1™__ i.dPD)*s¢:104¥e#t' -i f/ O"„ Lf[ 
I~ 20 inch Upsize Railport Line and Railroad Crossing 

This project will extend a new 20-inch across Highway 67 and the railroad 
tracks along Miller Road/Railport Parkway. The new 20-inch crossing will 
connect to the existing 18-inch on the southern side of the railroad tracks. 
Additionally, the existing 12-inch line which runs southwest to the Venus 
wholesale meter will be upsized to 20-inch diameter. 

yiti*it¥{Ivl:4i «o Li 4; «T . 

-w.~*··r-•-r-T'""71•'I.-1.1,!1--~j="*-I'4-i)1*-*-4--m~-"-,~~,-N,~~Ir Project?;Dmvers:, :L ).n ..ry..J~ '1·.,. ;:.: '.·s.: :~. :r·~ 2,'.·..- t i-L·'1.-.4.i"/ ,-

The proJect will provide additional transmission capacity to supply 
increased demands at the Venus wholesale delivery point and in the ./ .k 2 Venus r 
Railport industrial area. Additionally, the 20-inch highway crossing along \~ Delivery Point J 

Miller Road will provide looping. 

1.".ldl'.*".""*"I"I.Ii..'."i""pwivo"m•]ilx•~dgd•!•1:i•jt: ..],M•d,1.(Mtll.Jd'I".1'I""1.I".ill"111'I'"'Ill."" 

ITEM DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL 
1 20" WL & Appurtenances 6,092 LF $ 180 $ 1,096,560 
2 36" Boring and Casing 650 LF $ 750 $ 487,500 
3 Pavement Repair 25 SY $ 150 $ 3,750 

SUBTOTAL: $ 1,587,900 
CONTINGENCY 30% $ 476,400 

SUBTOTAL: $ 2,064,300 
ENG/SURVEY | 20% $ 412,900 

SUBTOTAL: $ 2,477,200 

Comments: 



City of Midlothian .m MIUICHOLS V~/ DFW·s So,rthem 5tnr 
FREESE h Mldlothlan 

Illl•1«•A'1:111I:111'¥t•Vl"*t~Iltt 

GM'MEMM|~ 20-inch Parallel Water Line from Railport EST 
Phase: 10-Year 

Vicinity,Ma 

This project will extend a 20-inch water line parallel to Highway 67. 

This project will add transmission capacity from the Railport EST to serve 
the industrial customers in the Railport area and Venus's wholesale 
demands. The parallel line will reduce friction losses and velocity in the 
existing 16-inch water line. 

-1•llil E,1*ih Ui-i iii ;] IE,f-t-ITii,W•Nl t,¥,•4.~lilmlllllllllilili~ L 
ITEM DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL 

1 20" WL & Appurtenances 7,950 LF $ 180 $ 1,431,000 
2 Pavement Repair 89 SY $ 150 $ 13,333 

SUBTOTAL: $ 1,444,400 
CONTINGENCY | 30% $ 433,400 

SUBTOTAL: $ 1,877,800 
ENG/SURVEY | 20% $ 375,600 

SUBTOTAL: $ 2,253,400 

Comments: 



City of Midlothian .m yIUICHOLS VO/ DFWM Southern Sloi 
FREESE h Mldlothlan 

- '12-inch Grand Prairie Loop 

This proJect will extend a new 12-inch waterline from the proposed 30-inch 
Western Transmission Main at Quarry Road to the existing 12-inch 
waterline along Highway 287. 

1 --2%<fkug 
**7 poln, AJ \ f. 

This project will provide Iooped supply to the Grand Prairie Delivery Point \-/ 
A. 

Proiect Drivers f f-1 

fr.u.•O,-..41 
1 D,;,-",Y P.»,il C k 

1 \ hy. 

-~,eutl[,],R,k.Me],M.ltmKM,Ukl:*,J?ll~'~1~~~ 
ITEM DESCRIPTION QUANTITY UNIT UNITPRICE TOTAL 

1 12" WL & Appurtenances 7,953 LF $ 108 $ 858,924 

SUBTOTAL:$ 859,000 
CONTINGENCY 30% $ 257,700 

SUBTOTAL:$ 1,116,700 
ENG/SURVEY | 20% $ 223,400 

SUBTOTAL: $ 1,340,100 

Comments: 
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Ii~H~1716FlliYIU 20-inch Transmission along Highway 287 

This project will extend a 20-inch transmission line along Highway 287 from 
Walnut Grove Road to Midlothian Parkway. From there, the 20-inch 
transmission line will extend westward to E. Avenue East (FM 1387) 

Ptoje¢t;D¢ikefs: -
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20 

1,· 
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This project will increase transmission capacity and provide looping to 
serve increased future demands in the eastern service area. 

.~P..kl *9<07 19<~-2-3*k ri' .kl JMF o L----v-tl 

f . °1 fl l i I r.l? r[.),a N i,] *RI V r~*°i°J )49 d ' i#,1 F•i,ltf·4 ~-
ITEM DESCRIPTION QUANTITY UNIT UNITPRICE TOTAL 

1 20" WL & Appurtenances 16,941 LF $ 180 $ 3,049,380 
2 36" Boring and Casing 750 LF $ 750 $ 562,500 
3 Pavement Repair 278 SY $ 150 $ 41,667 

SUBTOTAL: $ 3,653,600 
CONTINGENCY | 30% $ 1,096,100 

SUBTOTAL: $ 4,749,700 
ENG/SURVEY | 20% $ 950,000 

SUBTOTAL: $ 5,699,700 

Comments: 
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This project will extend a 20-inch water line between Highway 287 near 
Enterprise Drive north to connect to an existing 12-inch water line along 
FM 1387. A 20-inch water line will also be extended between the existing 
16-inch water line along Walnut Grove Road and the new 20-inch line 
between Highway 287 and FM 1387. 

12· 

R©$.-Ill· ../ Lf 
f ' 

kl 

This project will provide looping and transmission capacity to meet future 
demands in the eastern service area. 

C 

12· 

.Aji,i t•iti•idi, K•].j:i.] i**.j,k* dl[•N 1.]*81:M....,~ 
ITEM DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL 

1 20" WL & Appurtenances 10,858 LF $ 180 $ 1,954,440 

SUBTOTAL: $ 1,954,500 
CONTINGENCY | 30% $ 586,400 

SUBTOTAL: $ 2,540,900 
ENG/SURVEY | 20% $ 508,200 

SUBTOTAL: $ 3,049,100 

Comments: 
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•1?r*j#ctpescrjptigli: Vicinity Map; 

This project will extend a system of 12-inch water lines along the 
thoroughfares in the Diamond J area. 

l/I 

4#, ~ ~ |~ 

4.~ 12" |p=I 
This project will add transmission capacity to supply water to future 
development within the Diamond J area. 

=1 
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ITEM DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL 

1 12" WL & Appurtenances 17,540 LF $ 108 $ 1,894,320 
2 Pavement Repair 89 SY $ 150 $ 13,333 

SUBTOTAL: $ 1,907,700 
CONTINGENCY | 30% $ 572,400 

SUBTOTAL: $ 2,480,100 
ENG/SURVEY | 20% $ 496,100 

SUBTOTAL: $ 2,976,200 

Comments: 



City of Midlothian .m %NICHOLS V, DFW·s Soutr,crn Star 
FREESE h Midlothlan 

fml:13&*i·jk•:i•it,i.i,·1,£4,ti=~,b.4.,i. *i,i.,h,(=:1!...~-
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[1 JE;~16-inch Loop along New Shiloh Road 

t (13 

t If 

72.,A 

L 

This project will extend a 16-inch water line east along Shiloh Road to Tar -----~ ~ / 
Road. At the intersection Tar Road and Shiloh Road, the line will continue 
southward along Tar Road and Onward Road to connect to the existing 16-
inch line along Onward Road. 

~l 3 7'f 
Ptoiect 

_r-
1.A_| 

This project will provide redundant, Iooped transmission capacity from the , 
(13 IL_.f-Tayman HSPS to the Mockingbird EST to supply future projected demands. 

d_FPFFN 
-. 
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ITEM DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL 

1 16" WL & Appurtenances 22,579 LF $ 144 $ 3,251,376 
2 24" Boring and Casing 350 LF $ 420 $ 147,000 
3 Pavement Repair 67 SY $ 150 $ 10,000 

SUBTOTAL: $ 3,408,400 
CONTINGENCY | 30% $ 1,022,600 

SUBTOTAL: $ 4,431,000 
ENG/SURVEY | 20% $ 886,200 

SUBTOTAL: $ 5,317,200 

-~....f~ 
Comments: 
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Capacity Expansion at Tayman HSPS/ Transmission Line Expansion/Capacity Expansion at the Tayman 
Project Name:< WTP/Tayman Clearwell Expansion 
Project-Description: -f- . - - _ K--- Vicihity Map 
This project will add 10 MGD of pumping capacity at the Tayman HSPS and 
a parallel 20-inch transmission main. This project will also expand the j 
capacity at the Tayman WTP to 20.00 MGD and increase clearwell storage -. - - 1!11 

to 6 MG. 
j 

· · - T:,ynnan , .% 
Water Treatment Plant , nrn. C*21:, = 11 511 UOO , , i f-F-

This project will add 10 MGD pumping capacity to the Tayman HSPS, -_1' 

bringing firm pumping capacity to 24.17 MGD, This expansion is necessary 
to satisfy projected 10-year maximum day demands. The parallel 20-inch 
transmission main will reduce friction losses and add transmission capacity. 
The WTP expansion will add 8.0 MGD of additional treatment capacity, 
bringing the firm treatment capacity to 19.50 MGD. 2 MG of additional 
clearwell storage will be added to the WTP, bringing total Tayman clearwell 
storage to 6 MG. 

2/·' 
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| [>elive,y Point BJ 

Tiyman H;gh Senr,¢e tF -
\ Pump Station 
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ITEM DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL 
1 Pump Station - Expans 10 MGD 1 LS $ 3,000,000 $ 3,000,000 
2 20" WL & Appurtenances 4,875 LF $ 180 $ 877,500 
3 Pavement Repair 156 SY $ 150 $ 23,333 
4 36" Boring and Casing 500 LF $ 750 $ 375,000 
5 Tayman WTP Expansion to 21.5 MGD 1 LS $ 32,220,000 $ 32,220,000 
6 2,0 MG Ground Storage Tank 1 LS $ 2,000,000 $ 2,000,000 

SUBTOTAL: $ 38,495,900 
CONTINGENCY | 30% $ 1,882,800 

SUBTOTAL: $ 40,378,700 
ENG/SURVEY | 20% $ 1,255,200 

SUBTOTAL: $ 41,633,900 

Comments: Item 5 (Tayman WTP Expansion to 21.5 MGD) lump sum estimate already includes contingency, engineering, 
and construction administration (RPR is not included). 

41,633,900 
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[2EtmmiIG~ 12-inch Eastern Loop 

. ,r 1 t fi) 'F: .,' 1.i ' This project will extend a 12-inch water line between the existing 12-inch „ 1 . . -~. 
~/¥yl-It 

along Rex Odom Road to connect with the existing 12-inch water line along t'€51 
FM 1387 near the Rockett wholesale meter. J:. \ , (j¢ - -. -

This project will add capacity for future growth and provide a redundant, 
Iooped supply to serve Rockett's wholesale demands. This project will Cq/'114 
reduce headlosses and velocities in the existing 12-inch single service line l' 
to Rockett, 

~J -~ 

J'J:] IiI '•1 ' 'K·'• ;d #f•]•'4• 1[4&-9'l,fk'•01~4(1•],Vlll~'~~~ 
ITEM DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL 

1 12" WL & Appurtenances 14,527 LF $ 108 $ 1,568,916 
2 Pavement Repair 550 SY $ 150 $ 82,500 

SUBTOTAL: $ 1,651,500 
CONTINGENCY | 30% $ 495,500 

SUBTOTAL: $ 2,147,000 
ENG/SURVEY | 20% $ 429,400 

SUBTOTAL: $ 2,576,400 

Comments: 
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12-inch Loop to Rockett Delivery Point 
Project Des,cciptioni · f- -„Lw -r Lkvi#ijity Map' j . ~ f/ .__ . - .-t 
This project will extend a 12-inch water line north approximately 0.7 miles - i 

16·· from the existing 12-inch line along FM 1387 which supplies Rockett's 
wholesale meter. From there, the line will turn west and connect with a 16- ~ ~'4¢ , [E 

1 1 
inch water line currently under construction. 

41 U 

J 
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--I=Dl -l--, 
17' \ r 

[6 rrl- I Roekett Y 11~*,¥ Point I 

This project will add looping and redundancy to supply the Rockett 
wholesale delivery point. This 12-inch line will also reduce friction loss and ~ b <2*_r 
velocity. .. 

Proiect Drivers 
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ITEM DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL 

1 12" WL & Appurtenances 10,425 LF $ 108 $ 1,125,900 
2 Pavement Repair 222 SY $ 150 $ 33,333 
3 20" Boring and Casing 200 LF $ 350 $ 70,000 

SUBTOTAL: $ 1,229,300 
CONTINGENCY | 30% $ 368,800 

SUBTOTAL: $ 1,598,100 
ENG/SURVEY | 20% $ 319,700 

SUBTOTAL: $ 1,917,800 

Comments: 
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Proect<Name: 

This project extends two 12-inch water line connections beneath Highway 
287 to connect to existing water main and promote looping. 

QE 

1: 

-R€61*d¢Pfiqarsif : : . -. ~ · -.. · u 

This proJect will add looping to the water supply system along Highway 
287. 

ITEM DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL 
1 12" WL & Appurtenances 470 LF $ 108 $ 50,760 
2 20" Boring and Casing 350 LF $ 350 $ 122,500 

SUBTOTAL: $ 173,300 
CONTINGENCY | 30% $ 52,000 

SUBTOTAL: $ 225,300 
ENG/SURVEY | 20% $ 45,100 

SUBTOTAL: $ 270,400 

Comments: 
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FT'Ca ital Im rovement <bst,Estimate Costs inf2019 Dollars r 
Phase: 10-Year 

Proiect:NameT-liM~,u 

This project involves construction of a new 1.5 MG elevataed water storage 7 r----
tank along the proposed 20-inch transmission main CProject 11) : 1 /----7 61 

11 
[ Proposed 1.50 MG ' 
Elevated Storage Tank 

5 l Overflow Elev. = 940 00 n , 

Proiect?Drivers 

18 f 
' b This project will add 1.5 MG of additional elevated storage to the system to r-~~~O .- :. 

serve future demands. - ... 

12" \<2?" 
-

ITEM DESCRIPTION QUANTITY UNIT UNITPRICE TOTAL 
1 1.5 MG Elevated Storage Tank 1 LS $ 3,937,500 $ 3,937,500 

SUBTOTAL: $ 3,937,500 
CONTINGENCY | 30% $ 1,181,300 

SUBTOTAL: $ 5,118,800 
ENG/SURVEY | 10% $ 511,900 

SUBTOTAL: $ 5,630,700 
" $if*f'PNII'E 

Comments: 


