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I. EXECUTIVE SUMMARY 

This Water System Master Plan Update and Capital Improvements Plan presents analyses, 

findings, and recommendations for implementing a plan to meet the City of Lake Worth’s 

infrastructure needs until buildout.  The City has nearly reached buildout of its City limits and 

has consequently completed the majority of the necessary water system improvements to 

serve their citizens. The City is beginning to move from the need to construct new water 

lines to the need for rehabilitation of existing infrastructure. Therefore, the basis for 

anticipated infrastructure improvement is for system redundancy and reliability and the need 

for rehabilitation of existing infrastructure.   

Historical wholesale water usage data and historical customer connections from the last 10 

years were provided by the City.  Using the historical customer connection count and 

historical water usage data, Kimley-Horn projected water demand (average day, maximum 

day, and peak hour) values until buildout.  The water system was analyzed against 

established TCEQ criteria for water systems. Kimley-Horn found that the City is in 

compliance with TCEQ criteria. Additionally, the water system was analyzed using 

WaterCADTM hydraulic modeling software by Haested Methods.  Fire flow tests, performed 

by Kimley-Horn and City staff, were used to calibrate the water system model to reflect 

actual system conditions within the City.  The calibrated model enabled Kimley-Horn to 

evaluate whether the existing water system met the design criteria established by Kimley-

Horn . A notable finding was that portions of the City with cast iron lines and lines smaller 

than 6-inch diameter have fire flow deficiencies.  

Three Capital Improvement projects are recommended, totaling approximately $4.05 million 

dollars. These projects are focused on redundancy and reliability in the system. The projects 

link transmission lines to the City’s water sources, the Stadium 1.0 MG EST and the two 

wholesale meters where the City receives water from the City of Fort Worth. If one of these 

sources were to fail or be taken off line, having adequate transmission capabilities will be 

important to efficiently move water across the City to meet peak demands.  

Although not established as a Capital Improvement project, Kimley-Horn recommends the 

City implement a program to eliminate all cast iron water mains and water mains smaller 

than 6” in diameter throughout the City. Replacing small and old water lines will be important 

to increase the fire flow capability and water quality of the system.  

hunter.hoelscher
Typewriter
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II. INTRODUCTION 

This report is an update to the 2000 Water System Master Plan.  Significant upgrades have 

been made to the City’s pumping, storage, and transmission infrastructure since the 2000 

Water System Master Plan. Additionally, the City of Lake Worth (City) has nearly completely 

built-out to the city limits, save for some small tracts of land and opportunities for infill. 

Because the City is nearly built-out, the focus of this report was to ensure that the existing 

system is adequately supporting the City’s needs, to make recommendations for 

rehabilitation of the existing system, and to ensure system durability and reliability. 

Customer demands and infrastructure were analyzed and compared to existing City and 

TCEQ criteria to determine improvements needed to provide the City with a reliable water 

distribution system. Kimley-Horn’s background knowledge of the history and growth of the 

City’s water system helped facilitate the development of the following Water System Master 

Plan and Capital Improvements Plan.  

Description of Study Area 

The Water System Master Plan’s study area is defined by the City’s existing city limits 

boundary. The service area is approximately 1,590 acres (approximately 2.5 square miles). 

Being bound by the City of Fort Worth (Fort Worth) and Lake Worth to the west, the City’s 

service area is not expected to grow into the future.  See Appendix A – Existing Land Use 

for an illustration of the City’s service area. It should be noted that there are several 

residential homes outside of the city limits, on Fort Worth’s water system, that the City 

provides wholesale water service to. These residential homes have not been included on 

the service area boundary map.  

Objective and Scope of Study  

The goal of this report is to develop a strategic plan that allows the City to continue to serve 

its customers and citizens into the future. Most of the major infrastructure necessary for the 

City’s buildout has already been constructed. The focus of this report was to ensure that the 

water system is adequate to continue to meet the City’s expected level of service, ensure 

redundancy and reliability, provide recommendations for rehabilitation projects, and confirm 

adequate fire protection throughout the City.  
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Water System Definitions  

The following terms are used throughout this report.  The definitions may provide the reader 

a better understanding of the subtle difference between several of these terms. 

Average Day Demand (ADD) - Annual water consumption divided by the number of days in 

a year.  The average daily water demand a given water system experiences over a one-day 

period. 

Capital Improvements Plan (CIP) - Recommended improvements to the water distribution 

system based on population and water demand projections for future conditions.   

Demand (Consumption) - Volume of water used for a given time period, typically measured 

in units of Million Gallons Per Day (MGD) or gallons per minute (gpm). 

Diurnal Curve – Typically a graph depicting water demand over a 24-hour period with 

demand plotted on the y-axis and time plotted on the x-axis. 

ETJ - Extra Territorial Jurisdiction 

Firm Pumping Capacity - The total pumping capacity that a pump station (by pressure 

plane) can deliver with the largest pump out of service.   

GPD - Gallons Per Day 

Maximum Day Demand (MDD) - Water consumption, in volume of water, used on the 

highest consumption day in a year. 

MGD - Million Gallons per Day 

Peak Hour Demand (PHD) - The maximum one-hour water demand given in units of 

volume per day that a given distribution system experienced or would experience during a 

particular year or other time period. 

Peaking Factor - The factor applied to the maximum day demand to determine peak hour 

and minimum hour demand during maximum day demand conditions.  

Pressure Plane (Pressure Zone) - A network of water pipes having a common pressure 

range; each plane may be separated from the other planes by closed valves, pressure-

regulating valves, pump stations, and storage facilities.   
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PSI - pounds per square inch (U.S. customary units for pressure) 

TCEQ - Texas Commission on Environmental Quality. 

Total Pumping Capacity - The total pumping capacity that a pump station can deliver. 

Transmission System (Piping) -  Transmission piping typically consists of 12” diameter 

and larger piping, and have minimum service connections if possible and function primarily 

as the vehicle to move larger quantities of water throughout the water system.  The 

distribution piping consists of 10” diameter and smaller piping. 
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III. DATA COLLECTION AND LAND USE 

Data Collection 

Evaluation of the existing system required collection of physical attributes of the existing 

water system and collection of historical customer demands.  City staff provided the 

distribution piping network in electronic format, pump station information, storage tank 

information, and general water system operating procedures. City staff also provided 

historical monthly wholesale meter records for the last 10-years, monthly water well pumping 

records for the last 10-years, monthly customer billing records for the last 10-years, and 

annual building permits for the last 10-years. Maximum day and maximum hourly wholesale 

water usage from Fort Worth was provided by Fort Worth for the last 9-years. Texas Water 

Development Board utility profiles for the last 10-years were also provided by City staff. Fire 

hydrant flow tests and pressure tests were conducted by Kimley-Horn and City staff.  

Existing Land Use 

Kimley-Horn utilized land use information available from the Tarrant County Appraisal 

District as the starting point for the existing land use map. The Tarrant County Appraisal 

District maintains a database of parcels within Tarrant County, categorized by existing land 

use type. Kimley-Horn used current aerials of the City and site visits to verify the accuracy of 

the existing land use. The predominant land use in the City is single family residential. The 

average residential lot is approximately 1/4 acre. The City also has significant commercial 

development, specifically along Azle Ave. and Lake Worth Blvd. The commercial 

developments are a mix of retail and restaurants. The majority of the remainder of the non-

residential development is composed of schools, City and County administration buildings, 

and notably the Ritchie Brothers auction lot. Most of the vacant land within the city limits has 

been developed. There are opportunities for infill in residential areas and redevelopment of 

commercial areas north of Azle Ave. The existing land use was an important part of 

understanding the water usage and distribution throughout the City. Refer to Appendix A – 

Existing Land Use Map for an illustration of the existing land use map. Table 1 

summarizes the existing land use within the City’s service area.   
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Table 1 – Existing Land Use 

Type Existing Land Use  

Acreage % of total 

Single Family Residential 518 33% 

Multi-Family Residential 9 1% 

Commercial 401 25% 

Industrial 0 0% 

Public / Semi-Public 19 1% 

School 66 4% 

Church 23 1% 

Park 45 3% 

Utility 4 0% 

Vacant / Open-Space 142 9% 

Right-of-Way 361 23% 

Total 1,588  

  

Ultimate Land Use 

The ultimate land use plan supplemented the existing land use plan. The remainder of the 

vacant land is generally categorized as infill and is anticipated to develop similar to adjacent 

tracts. An exception to the infill is a tract of land east of Hodgkins Rd. that is anticipated to 

develop as multi-family. Refer to Appendix B – Ultimate Land Use Map for the ultimate 

land use plan. The infill and redevelopment is not anticipated to have a significant impact on 

the water distribution system. Table 2 summarizes the breakout of the anticipated ultimate 

land use within the City’s service area.   
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Table 2 – Ultimate Land Use 

Type Ultimate Land Use  

Acreage % of total 

Single Family Residential 594 38% 

Multi-Family Residential 20 1% 

Commercial 453 29% 

Industrial 3 0% 

Public / Semi-Public 19 1% 

School 66 4% 

Church 23 1% 

Park 45 3% 

Utility 4 0% 

Vacant / Open-Space 0 0% 

ROW 361 23% 

Total 1,588  
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IV. WATER DEMAND PROJECTIONS 

Because the City is mostly developed, only two water demand scenarios were generated: 

Existing Condition and Buildout Condition. Reviewing historical building permit information 

and historical numbers of water connections, the City’s growth has been relatively modest in 

the past 5 years. This growth trend would be expected as the majority of the tracts of land 

are developed and only infill or redevelopment opportunities are available. Due to a flat 

historical growth rate and the fact that future development in the City will be decided on a 

case-by-case basis by home owners and developers, a projected growth rate was not 

established for the buildout of the City. Instead, water demand projections will be presented 

as existing condition and buildout condition.  

Water demand projections can be made using population, number of meter connections, or 

land use as the basis for projection. Water demands are projected into the future by 

determining the historical water usage per capita, per connection, or per acre of a land use 

type and then tying the growth of the water demand projections to the growth one of these 

categories. For this report, due to the availability of individual customer historical water use 

records by land use type, the land use method was selected as the ideal way to project 

future water demands.  

Land Use Demand 

Land use projections were used to project future water demands. The City’s billing system 

provided monthly flows for each water connection in the City. Each connection was 

correlated with its corresponding land use type. With the known land use type and acreage 

of the corresponding parcel, a water demand loading factor could be calculated for each 

parcel by land use type. Controlling for statistical outliers, an average day water demand 

loading factor was created for each land use type to be used for projecting future water 

demand to undeveloped parcels.  Table 3 lists the average day water demand loading 

factors for each land use type. It should be noted that 2016 was used as the basis for 

establishing the average day water demand loading. Additional historical data from before 

2016 and recent water usage from 2017 were used as a comparison to ensure that the 

factors established were reasonable and representative of the existing water usage in the 

City. It should also be noted that the existing water model was loaded with the actual water 

demand information available for each customer. See Section V- Methodology for a 

discussion of modeling methodology.   
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Table 3 – Average Day Loading Factors 

Land Use 
Average Day Loading Factors 

Gal / Acre/ Day 

Single Family Residential 645 

Multi-Family Residential*1 2,500 

Commercial 900 

Industrial 500 

Public / Semi-Public 850 

School 400 

Church 100 

Park 400 

Utility 0 

Vacant / Open-Space 0 

ROW 0 

*1 - Multi-Family Residential includes apartments, mobile home parks, and health care living facilities. 

 

Average Day Demand (ADD) 

As noted above, a standard growth rate was not used to project future water demand. Water 

demand has been presented as existing demand and as future buildout demand. Refer to 

Table 4 below for the existing average day demand and projected buildout average day 

demand.  Should any significant redevelopment occur or a large water user come onto the 

City’s system, Kimley-Horn recommends updating these water demand projections, and 

verifying no significant changes. 

Table 4 – Average Day Demand 

Scenario Existing Buildout 

Average Water 

Use           

(MGD) 

0.78 0.90 
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Maximum Day Demand (MDD) 

Historical SCADA information was not available from the City’s SCADA system, however, 

Fort Worth provided historical wholesale maximum day water usage for the last nine-years.  

The greatest maximum day water usage to average day water usage ratio was 2.19 / 1. 

Because the City supplements water received from Fort Worth with well water, it was 

assumed that the percentage of water used from Fort Worth versus water from the City wells 

was the same for average day conditions as for maximum day conditions. Refer to Table 5 

below for the existing maximum day water usage and the projected buildout maximum day 

water usage. 

Table 5 – Maximum Day Demand 

Scenario Existing Buildout 

Maximum Water 
Use (MGD) 

1.71 1.97 

 

Peak Hour Demand (PHD) 

Fort Worth provided historical wholesale maximum hour water usage for the last nine-years. 

However, because the City uses the Stadium 1.0 MG EST to reduce the peak water usage 

from Fort Worth, the data provided by Fort Worth would not capture the actual peak water 

usage in the City. Historical SCADA information was not available from the City’s SCADA 

system. Therefore, historical water usage could not be used to determine the peak hour 

demand or a diurnal curve of the City’s water use. The peak hour demand was expressed 

as a ratio of the maximum day demand, also referred to as a peaking factor.  The peaking 

factor used for peak hour demand for the City was 2.0 / 1.  The peaking factor was assumed 

based on the population of the City and industry standards. Refer to Table 6 below for the 

existing peak hour water usage and the projected buildout peak hour water usage. 

Table 6 – Peak Hour Demand 

Scenario Existing Buildout 

Peak Water Use 

(MGD) 
3.42 3.94 
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Projected Connections 

The number of connections that are served by a water system is not only an important data 

point for operation of this system, it also determines TCEQ requirements for system 

infrastructure, notably pumping facilities and ground and elevated storage tank facilities. As 

of 2016, the City serves approximately 2,260 connections. As noted previously, projecting 

the timeline for the buildout of the City is difficult to predict. Projecting connections followed 

a similar methodology to projecting water usage. The historical average flow per day per 

connection for the last 3-years is 0.25 gallons per minute per connection. Using this 

historical flow per connection and the projected buildout water usage, a buildout number of 

connections can be calculated. Refer to Table 7 for the projected number of connections 

within the City service area. Kimley-Horn recommends updating these connection 

projections annually and verifying no significant adjustments to the projected number of 

connections. 

Table 7 – Projected Connections 

Scenario Existing Buildout 

Number of 

Connections 
2,260 2,500 
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V. METHODOLOGY 

Water System Modeling Methodology 

To evaluate the existing water system, a water model was created using WaterCADTM. Pipe 

data was obtained from GIS and consisted of pipe length, location, diameter, and material. 

Node data consisted of ground elevation and water demand. Elevated and ground storage 

tank attributes were obtained from record drawings provided by the City. The pump stations 

were modeled using record drawing information and each pump’s characteristic 

performance curve, obtained from the pump manufacturer.   

The existing water model, consisting of pipes and nodes, was built using the WaterCADTM 

ModelBuilder tool. The physical connectivity of the model was validated to ensure 

connection accuracy between pipes and nodes. Node elevations were assigned to each 

node using topographic LIDAR of the City using the WaterCADTM TRex tool. Ground 

storage, elevated storage, and pump stations connectivity to the system were input 

separately using the provided record information. The ground storage tanks located at the 

Azle Avenue Well Field and Stadium Pump Station were modeled as reservoirs with a 

constant hydraulic grade. The City receives flow and pressure from Fort Worth without an air 

gap or break between the systems, therefore the pressure from Fort Worth is variable. The 

two wholesale Fort Worth meters, Shadydell and Northwest Centre, were modeling using 

reservoirs with a variable 24-hour diurnal hydraulic grade. Refer to Appendix N – North 

West Centre Meter 24-hr Delivery Pressure for a depiction of the delivery pressure from 

Fort Worth at the Northwest Centre Meter.  

The average day water use for 2016 was used as the basis for water demand in the existing 

model. Each customer account in the City was paired with the corresponding parcel in GIS 

to physically locate each account in the City. The 2016 average day water use for each 

customer was distributed throughout the City using WaterCADTM TRex LoadBuilder tool, 

allocating the customer demands to the nearest node in the existing model. Each customer 

account was designated as either a residential customer or a commercial customer. A 

diurnal water curve representative of residential or commercial usage was applied to the 

demands to represent the water use throughout a 24-hour period. Pump on and off set-

points, based on the elevation of the Stadium 1.0 MG EST, were provided by the City and 

entered into the model. 
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Four (4) fire flow tests and additional pressure testing were performed by Kimley-Horn and 

City staff. The model was calibrated to within industry standards using the field data 

gathered. The model was calibrated by changing the roughness coefficients in accordance 

with material type and pipe size.  

Six different scenarios were modeled: Existing Conditions-Average Day, Existing 

Conditions-Maximum Day, Existing Conditions-Maximum Day & Fire Flow, Buildout-Average 

day, Buildout-Maximum Day, and Buildout-Maximum Day & Fire Flow. The Existing 

Conditions Average Day scenario was used as the calibration scenario for the model. 

Average Day and Maximum Day scenarios were analyzed using an extended period 

simulation of 24-hrs.  

Resulting water pressure, pipe velocity, elevated storage tank variations, and pump 

operations were analyzed in each scenario to ensure the system was meeting the 

established criteria.  
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VI. DESIGN CRITERIA 

City of Lake Worth Design Criteria 

The following criteria were established by Kimley-Horn as minimum standards from which to 

evaluate current and future water system components.  These criteria could change over 

time based on demand patterns and regulatory mandates. 

Water Supply 

The City receives the majority of the wholesale water from Fort Worth at the Shadydell 

Meter and the Northwest Centre Meter. The City also receives water from Fort Worth at the 

Old Mill Creek Meter, however, this meter serves only several businesses and is not 

connected to the overall system. It should be noted that there is no “air gap” between the 

Fort Worth system and the City system; the City purchases water from Fort Worth under 

pressure. The City also operates two well fields and pump stations, the Azle Avenue Pump 

Station and Stadium Pump Station. The City also operates the Stadium 1.0 MG EST. The 

Stadium EST serves to offset peak demands, therefore avoiding peak use charges from Fort 

Worth and also provides emergency pressure and storage. In 2016, the City received 

approximately 80% of their water from Fort Worth. Because Fort Worth is the primary source 

of water for the City, the contracted water supply with Fort Worth should be for supplying the 

maximum day demand.  

During normal operations, flow delivered by Fort Worth can fill the Stadium 1.0 MG EST. In 

the unlikely event of extreme demands or a temporary emergency situation that the flow 

from Fort Worth cannot fill the Stadium EST, the well fields operated by the City should 

provide enough water to fill the EST in 72 hours. Consideration is given to the existing 

330,000 gallons of ground storage present at the well sites. If the existing ground storage is 

utilized to fill the Stadium 1.0 MG EST, then the well fields should supply the remaining 

670,000 gallons.  

High Service Pumping Facilities 

As mentioned above, the Stadium 1.0 MG EST offsets peak flow experienced in the system 

from the flow delivered by Fort Worth. The combination of the high service pumps at the 

Azle Avenue Pump Station and Stadium Pump Station should be capable of refilling the 

Stadium EST in 72 hours.  
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Ground Storage 

Ground storage serves two functions: 

▪ Equalization for differing feed rates between the water supply and pumping to the 

system. 

▪ Emergency capacity in the event of temporary loss of water supply. 

Generally, ground storage facilities are located at water supply points or at each pump 

station within the water distribution system.  Although ground and elevated storage facilities 

perform separate functions within the system, both are aimed at decreasing the impact of 

demand fluctuations.  Their capacities are established based on knowledge of how demand 

varies seasonally and daily. As discussed above, the combination of well fields and ground 

storage should be capable of supplying adequate flow to fill the Stadium 1.0 MG EST in 72 

hours.  

Elevated Storage 

Elevated storage serves three purposes: 

▪ Functionally, elevated storage equalizes the pumping rate to compensate for daily 

variations in demand and to maintain a fairly constant pumping rate (usually referred to 

as operational storage), or a pumping rate that conforms to the requirements of the local 

electrical rate structure or avoids peak use surcharges from wholesale providers. 

▪ Provides pressure maintenance and protection against surges created by instantaneous 

demand, such as fire flow and main breaks, and instantaneous change in supply, such 

as pumps turning on and off. 

▪ Maintains a reserve capacity for fire protection and pressure maintenance in case of 

power failure to one or more pump stations.  Sufficient storage should be maintained to 

provide four (4) hours of fire flow demand during a loss of power to the pump station or 

interruption in flow from Fort Worth.   

Elevated storage is evaluated separately for each pressure plane.  Excess storage on any 

given pressure plane may only be credited on a lower plane.  If dual electrical feed is 

present for pump stations, system reliability is increased and storage dedicated for fire 

protection can be reduced. 
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The design criteria set for the City consisted of three levels.  Level 1: Adequate operational 

(equalization) storage established by determining the required volume to equalize the daily 

fluctuations in flow from Fort Worth during the maximum day demand; Level 2: The reserve 

volume equal to 750 gpm for four (4) hours required for fire protection; Level 3: Emergency 

storage equal to 20% of the combined equalization and fire storage volume.  Because 

elevated storage is approximately four times more expensive than ground storage, an 

economical balance between elevated storage and pumping should be sought. 

Transmission System 

The function of the transmission system is to transfer water across the water system and fill 

the elevated storage tank.  There are three conditions for which the transmission system is 

evaluated: 

▪ Peak hour demand - This is the maximum demand that the system experiences.  It is 

the condition under which the lowest operational pressures are experienced. 

▪ Tank filling (minimum hour demand) - This is the period during which the elevated 

tanks are replenished.  This is the period of lowest demand during the peak day.  It 

normally occurs after midnight and is the condition under which the highest operational 

pressures are experienced. 

▪ Fire flow demand - During the maximum day demand, the local transmission lines are 

tested to ensure that fire protection requirements are met.  Pressures are allowed to fall 

below normal operating pressures, but should not drop below 20 psi at any point in the 

system. 

The transmission system should be sized to maintain a minimum pressure of 40 psi during 

normal operating conditions and a minimum pressure of 20 psi during extreme operating 

conditions. In an urban-type water system, operating pressures of 30-35 psi normally result 

in customer complaints. For most water systems, pressures above 80 psi are undesirable 

and should be avoided if possible. The transmission system should also be sized to limit 

maximum velocity in the pipe to seven (7) feet per second. The maximum pressure in 

extreme conditions should be limited to 120 psi because high operating pressure will result 

in increased system maintenance and increased operational cost.   
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Texas Commission on Environmental Quality (TCEQ) Design 
Criteria 

The City has a permanent interconnection with Fort Worth’s system and relies on Fort Worth 

to meet their production requirements. Therefore, section §290.45(f) and §290.45(f)(5) of 

Chapter 290 of the Texas Administrative Code, “Public Drinking Water,” stipulates the 

minimum requirements for the City water system.  

“Purchased water systems. The following requirements apply only to systems which 

purchase treated water to meet all or part of their production, storage, service pump, or 

pressure maintenance capacity requirements.”       §290.45(f) 

“For systems which purchase water under direct pressure, the maximum hourly 

purchase authorized by the contract plus the actual service pump capacity of the system 

must be at least 2.0 gpm per connection or provide at least 1,000 gpm and be able to 

meet peak hourly demands, whichever is less.”      

 §290.45(f)(5) 

See Appendix K – City of Lake Worth and City of Fort Worth Wholesale Water 

Contract and Appendix L – City of Fort Worth Wholesale Supply Confirmation for Fort 

Worth wholesale supply information. Table 8 below summarizes the water system criteria. 
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Table 8 – Water System Criteria 

 City Criteria TCEQ Criteria 

Water Supply  Max day demand 2.0 gpm / connection or Peak 
Hour Demand, whichever is 
less 

Well Field Production Provide enough water 
combined with capacity of 
ground storage to fill Stadium 
EST in 72 hours.   

N/A 

High Service Pumping 
Facilities 

Fill Stadium EST in 72 hours. N/A 

Ground Storage  Provide enough capacity 
combined with capacity of well 
field production to fill Stadium 

EST in 72 hours.    

N/A 

Elevated Storage Level 1:  Equalization Storage 
during Max Day Demand 

Level 2: 750 gpm for 4 hours 
for Fire Protection 

Level 3: 20% of combined 
total for Level 1 and Level 2 

N/A 

Total Storage N/A N/A  

Transmission System Normal conditions = minimum 
40 psi 

Extreme conditions = 
minimum 20 psi 

Normal conditions = minimum 
35 psi 

Extreme conditions = 
minimum 20 psi 

 



FINAL REPORT 2017 WATER SYSTEM MASTER PLAN 

City of Lake Worth 21 

VII. EXISTING INFRASTRUCTURE ANALYSIS AND 
RECOMMENDATIONS 

The City receives the majority of the wholesale water from Fort Worth at two locations, the 

6” Shadydell meter and the 6” Northwest Centre meter. The City also receives water from 

Fort Worth at the Old Mill Creek Meter, however, this meter serves only several businesses 

and is not connected to the overall system. The 6” Shadydell and 6” Northwest Centre 

meters are each rated up to 2,000 gpm per meter. The City water system functions as an 

extension of the Fort Worth system, without an “air gap” between the systems. Without an 

“air gap” between the City system and the Fort Worth system, the flow and pressure the City 

receives is dependent on the Fort Worth water system. 

The Northwest Centre meter is served off Fort Worth’s Northside III pressure plane and the 

Shadydell meter is served off Fort Worth’s Northside II pressure plane. The Northside III 

pressure plane is served by the Bradley Elevated Storage Tank, overflow elevation of 950’. 

The Northside II pressure plane is served by the Caylor Ground Storage Tank, overflow 

elevation of 853’. Variations in the Fort Worth system result in varied flow and pressure 

delivered to the City system. The pressure from Fort Worth is not measured through the City 

SCADA system. Pressures were measured at the Northwester Centre meter over a 24-hour 

period. See Appendix N – Northwest Centre Meter 24-hr Delivery Pressure for an 

illustration of the variation of the pressures received from Fort Worth during a 24-hr period.  

The City service area ranges from approximately 785’ at its highest elevation on the east 

side of the City to approximately 615’ at its lowest elevation on the west side of the City. In 

general, the topography of the City falls from east to west towards Lake Worth. The City 

operates two pressure planes, the East and West pressure planes. The pressure plane 

boundary splits the City in half and generally follows Lake Worth Blvd., Firehall Dr., and 

Lakeview Dr. Pressure is regulated between the pressure planes by 5 pressure reducing 

valves and closed distribution valves. The range of elevations in the East pressure plane are 

from approximately 785’ to 645’ and the range of elevations in the West pressure plane are 

from approximately 680’ to 615’. For reference, see Appendix D – Static Water Pressure 

for the static pressure across the City. This map assumes that the Stadium 1.0 MG EST is at 

approximately 905’ and that there is no demand in the system. It should be noted that water 

pressures can vary significantly depending on the time of day and demand in the system. 

Water pressures can be expected to decrease as demand in the system increases.  
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If an upgrade of the existing SCADA system becomes necessary, Kimley-Horn recommends 

that the City add pressure monitoring at the Shadydell Meter and the Northwest Centre 

meter to the SCADA system. Additionally, Kimley-Horn recommends adding SCADA 

monitoring and motor actuation to the existing pressure reducing valves. This will allow fine 

tuning of the pressure reducing valve settings to ensure that the valves are not closed 

during normal operation, potentially creating water quality issues.  

Below is a discussion on the City’s facilities and additional recommendations. See 

Appendix C – Existing Water Map for an illustration of the City’s existing facilities.  

Water Supply  

The TCEQ criteria stipulates that the contracted amount of water from Fort Worth plus the 

City service pump capacity be 2.0 gpm / connection or be able to meet the system peak 

hourly demand, whichever is less. At 2.0 gpm / connection, this equates to 4,520 gpm for 

existing conditions, however, Kimley-Horn estimates the peak hour demand of the City to be 

approximately 2,375 gpm for existing conditions. The Shadydell Meter and the Northwest 

Centre Meter each have a Sensus 6” turbine meter, rated up to 2,000 gpm, 4,000 gpm total. 

The City has confirmed with Fort Worth that the Fort Worth system is capable of supplying 

1.59 MGD or 1,100 gpm, as shown in Appendix L - City of Fort Worth Wholesale Supply 

Confirmation. Together with the City service pump supply of 1,400 gpm, 2,500 gpm is 

available to meet peak hourly demands. The wholesale connection between the City system 

and the Fort Worth system is sufficient to meet TCEQ criteria. At buildout of the City, Kimley-

Horn estimates that Fort Worth would need to be able to provide 1.92 MGD in order to meet 

TCEQ criteria. Kimley-Horn recommends that the City confirm this number with Fort Worth 

as the City continues to move toward buildout. 

Well Field Water Production and Ground Storage 

The City operates two well fields, the Azle Avenue Well Field and the Stadium Well Field. 

The Stadium Pump Station pumps water from a 200,000 gallon ground storage tank on site 

and the Azle Avenue Pump Station pumps water from a 130,000 gallon ground storage tank 

on site. Table 9 below summarizes the characteristics of the Azle Avenue Well Field. Table 

10 below summarizes the characteristics of the Stadium Well Field.  

 



FINAL REPORT 2017 WATER SYSTEM MASTER PLAN 

City of Lake Worth 23 

Table 9 – Azle Avenue Ground Storage Summary 

Year Constructed 2016 

Volume (gallons) 130,000 

Base Elevation 757.00’ 

Overflow Elevation 785.00’ 

Tank Diameter 28.0’ 

Well Pump Installation  1960 

Well Pump Capacity 
(GPM) 

90 

Well Pump On Elevation 783.00’ 

Well Pump Off Elevation 784.00’ 

 

Table 10 – Stadium Ground Storage Summary 

Year Constructed 2000 

Volume (gallons) 200,000 

Base Elevation 767.00’ 

Overflow Elevation 797.00’ 

Tank Diameter 33.75’ 

Well Pump Installation  1996 

Well Pump Capacity 
(GPM) 

110 

Well Pump On Elevation 794.00’ 

Well Pump Off Elevation 795.00’ 

 

TCEQ criteria specific to well field production is not applicable to the City. According to the 

City criteria, the City well field pumps and existing ground storage should provide sufficient 

water to fill the Stadium 1.0 MG EST in 72 hours, following a day of maximum demand and 

in the event that Fort Worth cannot provide enough pressure to refill the EST.  

The City currently has 330,000 gallons of ground storage between the Azle Avenue Well 

Field and the Stadium Well Field. If the full 330,000 gallons is utilized by the high service 

pumps at the well field to fill the Stadium 1.0 MG EST, then the well fields should be capable 
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of supplying the difference of 670,000 gallons.  At a combined capacity of 200 gpm, the well 

fields can provide 670,000 million gallons of water in 56 hours, a sufficient amount to refill 

the Stadium 1.0 MG EST in 72-hours. 

An additional recommendation is to change the treatment process at the well fields from a 

chlorine based process to a chloramine based process. The City of Fort Worth uses a 

chloramine based process. Switching to a chloramine based process will bring the City into 

compliance with TCEQ criteria regarding blending of chloramine treated water and chlorine 

treated water.  

No additional capital projects are recommended at this time. Kimley-Horn did not perform an 

onsite evaluation of the well fields or well pumps. Kimley-Horn recommends monitoring the 

well fields and well pumps for rehabilitation needs in the future.  

Well Field High Service Pumping Facilities  

The City operates two well pump stations, the Azle Avenue Pump Station and Stadium 

Pump Station. The Stadium Pump Station pumps water from a 200,000 gallon ground 

storage tank on site and the Azle Avenue Pump Station pumps water from a 130,000 gallon 

ground storage tank on site. The Stadium Pump Station has two horizontal split case pumps 

and the Azle Avenue Pump Station has one horizontal split case pump. Table 11 below 

summarizes the characteristics of the Azle Avenue Pump Station and Table 12 summarizes 

the characteristics of the Stadium Pump Station.  

 

Table 11 – Azle Avenue Pump Station Summary 

Year of Last 

Improvement 
2006 

Number of Pumps 1 

Pump Manufacturer Paco 

Design Flow (GPM) 400 

Design Head (FT) 165 

Impeller Diameter (in) 7.1 
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Table 12 – Stadium Pump Station Summary 

Year of Last 

Improvement 
2000 

Number of Pumps 2 

Pump Manufacturer Paco 

Design Flow (GPM) 500 

Design Head (FT) 125 

Impeller Diameter (in) 11.7 

 

See Appendix M – Azle Avenue and Stadium Well Field Pump Station Manufacturer 

Pump Curves for the manufacturer pump curve information for each pump. TCEQ criteria 

specific to well field production is not applicable to the City.  According to the City criteria, 

the City must be able to refill the Stadium 1.0 MG EST in 72 hours, following a day of 

maximum demand and in the event that Fort Worth cannot provide enough pressure to refill 

the EST. With 1,400 gpm of pumping capacity, the City can refill the Stadium 1.0 MG EST in 

approximately 12 hours, as sufficient water is available from the existing ground storage and 

well fields. 

No additional capital projects are recommended at this time. Kimley-Horn did not perform an 

onsite evaluation of the pump house or pumps. Kimley-Horn recommends monitoring the 

pump house and pumps for rehabilitation needs in the future.  

Elevated Storage 

The City currently has one 1.0 MG elevated storage tank, the Stadium 1.0 MG Elevated 

Storage Tank, constructed in 2004. During normal operation, the Stadium 1.0 MG EST can 

be filled by the incoming pressure from the Fort Worth system. However, during periods of 

high demand during the day, the Stadium EST is filled by pumps at the Azle Avenue Well 

Site and the Stadium Well Site. Pumps at the Azle Avenue Well Site and the Stadium Well 

Site are set to turn on and off based on the elevation of the Stadium EST. Table 13 below 

summarizes the Stadium EST physical characteristics.  
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Table 13 – Stadium 1.0 MG EST Summary 

Year Constructed 2006 

Volume (gallons) 1,000,000 

Base Elevation 767.75’ 

Bottom of Bowl 

Elevation 
880.00’ 

Overflow Elevation 915.00’ 

Tank Diameter 65.75’ 

Pump On Elevation 903.50’ 

Pump Off Elevation 905.00’ 

 

TCEQ criteria specific to elevated storage is not applicable to the City. According to the City 

criteria, the elevated storage tank should provide equalization storage, fire flow protection, 

and emergency storage. Based on Kimley-Horn’s analysis, the City has adequate elevated 

storage to provide equalization storage, fire flow protection, and emergency storage for 

buildout of the City. The intention of the elevated storage tank is to reduce the peak flow 

from Fort Worth, thereby avoiding a higher wholesale water billing tier. Additionally, the 

elevated storage tank provides emergency storage in the event of an interruption of flow or 

pressure from Fort Worth.  

No capital improvement recommendations are made for elevated storage. Kimley-Horn did 

not perform an onsite evaluation of the Stadium EST; however, Kimley-Horn recommends 

performing annual inspections of the Stadium EST to determine rehabilitation needs in the 

future.   

Water Distribution System 

The current water distribution system consists of pipe sizes ranging from 1-inch to 16-inches 

in diameter. Most of the distribution system consists of 6-inch to 8-inch diameter pipes. Most 

of the transmission systems consists of 12-inch diameter pipe located along Azle Avenue 

and Lake Worth Blvd. There is a noticeable absence of transmission lines on the southwest 

side of the City. This is not concerning for normal domestic use but is an issue for having 

reliable fire flow from the system.  Additionally, there is a significant portion of the system 

that is composed of pipes smaller than 6-inch in diameter. In general, pipes below 6-inch in 
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diameter are not recommended due to their inability to provide adequate fire flow capacity. 

Systematically replacing smaller diameter pipe and increasing internal looping of the 

distribution system will be advantageous to increasing the robustness of the water system. 

Appendix F – Recommended Water Line Replacement and Appendix G – 

Recommended Distribution Looping and Redundancy highlight existing lines that could 

be rehabilitated or lines that could be added to increase the efficiency of the system. 

Appendix O – Distribution Replacement Example Cost provides an example of the cost 

to replace 1,000 feet of distribution water pipe. Table 14 summarizes the City’s water main 

linear footage. In addition to removing smaller diameter pipe, a focus should be placed on 

removing cast iron pipe. Cast iron pipe is no longer a common pipe material recommended 

for new water line construction. Consequently, cast iron pipe is expected to be older and can 

be expected to be in poor condition. The City has approximately 111,500 linear feet of cast 

iron pipe in the water system.   

Table 14 – Water Distribution Piping Summary 

Pipe Size Linear Footage (LF) 

1” 400 

2” 21,430 

3” 40 

4” 12,020 

6” 97,840 

8” 56,850 

10” 530 

12” 22,240 

16” 3,640 

Total 214,990 
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Fire Flow 

A capability of any water system should be able to provide water for firefighting. The criteria that 

were used for analysis of the fire flow availability were assuming a fire flow demand of 750 gpm 

and assuming that the system not be allowed to drop below 20 psi at any point in the system 

during a fire flow event. Appendix E – Fire Flows Below Design Criteria shows the locations 

that do not meet the fire flow criteria. As expected, the majority of the failed fire locations 

occurred in portions of the system with older cast iron lines or with lines less than 6-inch in 

diameter. Kimley-Horn recommends a program to systematically replace cast iron lines and 

lines less than 6-inch in diameter. In addition to increasing fire flow capacity, replacement of 

cast iron lines will help to eliminate potential water quality concerns. Appendix J – Proposed 

Available Fire Flow shows the amount of available fire flow in the City if the recommended 

Capital Improvements Plan, detailed below, is implemented and if all cast iron lines and lines 

less than 6-inch in diameter are replaced with new 6-inch lines. Except for a few select locations 

of the City, the entire City would be compliant with the established fire flow criteria.  
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CAPITAL IMPROVEMENTS PLAN 

From the Master Planning process, a recommended list of Capital Improvements has been 

developed. The focus of the Capital Improvements Plan is to connect transmission lines that 

connect to the ShadyDell Meter, Northwest Centre Meter, Stadium 1.0 MG EST, and the 

west side of the City. Connecting the City’s major infrastructure with transmission lines will 

provide for adequate water supply and service during normal operation and emergency 

usage. All improvements are shown in Appendix H – Capital Improvements Plan. The 

following opinion of probable costs for each capital project assumes no design completed, 

based on 2024 dollars, no inflation increases, and does not include any property 

acquisitions. 

Table 15 – Capital Improvements Plans 

PROJECT NAME PROJECT COST 

1 Shawnee Trail and Comanche Trail Water Line Improvements $1,900,000 

2 Paul Meador 16” Water Line Improvements $1,200,000 

3 Boat Club Road 12” Water Line Improvements $950,000 

 TOTAL: $4,050,000 

 

#1 – Shawnee Trail and Comanche Trail Water Line Improvements 

PROJECT COST: $1,900,000 

NOTES: This project consists of approximately 1,200 linear feet of 12” and 800 

linear feet of 8” water line. This project will continue the 12” 

transmission line from Charbonneau Road to the southwest side of 

the City and replace existing water lines along Comanche Trail. This 

project will improve fire flow on the southwest side of the City and 

provide for system redundancy.   
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#2 – Paul Meador 16” Water Line Improvements 

PROJECT COST: $1,200,000 

NOTES: This project consists of approximately 1,150 linear feet of 16” water 

line along Paul Meador Rd. This project will connect 16” waterlines 

along Paul Meador Rd. in the City’s commercial area. This project will 

help to complete the transmission system between the City’s sources 

of water, the Shady Dell meter, the Northwest Centre meter, and the 

Stadium 1.0 MG EST.  

#3 – Boat Club Road 12” Water Line Improvements 

PROJECT COST: $950,000 

NOTES: This project consists of approximately 700 linear feet of 12” water line 

along Lakeside Dr. and Boat Club Rd. This project will help to 

complete the transmission system between the City’s sources of 

water, the Shady Dell meter, the Northwest Centre meter, and the 

Stadium 1.0 MG EST. 
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VIII. APPENDICES

Appendix A – Existing Land Use Map

Appendix B – Ultimate Land Use Map (Revised March 2023)

Appendix C – Existing Infrastructure (Revised March 2024)

Appendix D – Static Water Pressure

Appendix E – Fire Flows Below Design Criteria

Appendix F – Recommended Water Line Replacement (Revised March 2024) 

Appendix G – Recommended Distribution Looping and Redundancy

Appendix H – Capital Improvements Plan (Revised March 2024)

Appendix I –  Opinions of Probable Construction Costs (Revised March 2024) 

Appendix J – Proposed Available Fire Flow

Appendix K – City of Lake Worth and City of Fort Worth Wholesale Water Contract 

Appendix L – City of Fort Worth Wholesale Supply Confirmation

Appendix M – Azle Avenue and Stadium Well Field Pump Station Manufacturer Pump 

Curves

Appendix N – North West Centre Meter 24-hr Delivery Pressure 

Appendix O – Distribution Replacement Example Cost
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Appendix A – Existing Land Use Map 
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Appendix B – Ultimate Land Use Map 
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Appendix C – Existing Infrastructure 
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Appendix F – Recommended Water Line Replacement 
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Appendix G – Recommended Distribution Looping and Redundancy  
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Appendix H – Capital Improvements Plan 
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Appendix I –  Opinions of Probable Construction Costs



Kimley-Horn & Associates, Inc. Opinion of Probable Construction Cost

Client: City of Lake Worth Date: 3/4/2024

Project: Water System Master Plan Prepared By: HNH

KHA No.: 061060072 Checked By: NRS

Title:     1. Shawnee Trail and Comanche Trail Water Line Improvements

Item No. Item Description Quantity Unit Unit Price Item Cost

1 Mobilization 1 LS $60,000 $60,000

2 Traffic Control 1 LS $24,000 $24,000

3 Erosion Control 1 LS $24,000 $24,000

4 12" AWWA C900 DR-18 PVC Water Pipe 1,200 LF $200.00 $240,000

5 8" AWWA C900 DR-18 PVC Water Pipe 800 LF $175.00 $140,000

6 Water Line Trench Safety 2,000 LF $3.00 $6,000

7 12-inch AWWA Gate Valve 8 EA $15,000.00 $120,000

8 8-inch AWWA Gate Valve 4 EA $9,500.00 $38,000

9 Connect to Existing Water Line 6 EA $6,500.00 $39,000

10 Fire Hydrant Assembly 8 EA $8,500.00 $68,000

11 Water Meter and Service 36 EA $2,000.00 $72,000

12 Ductile Iron Fittings 2 TON $17,500.00 $35,000

13 Hydromulch 500 SY $6.00 $3,000

14 Asphalt Pavement Repair 1,800 SY $200.00 $360,000

15 Curb and Gutter Repair 500 LF $125.00 $63,000

Basis for Cost Projection: Subtotal: $1,292,000

Conting. (%,+/-) 25 $323,000

Professional Services (%,+/-) 15 $242,250

Total: $1,857,250

Budget: $1,900,000

The Engineer has no control over the cost of labor, materials, equipment, or over the Contractor's methods of determining 

prices or over competitive bidding or market conditions. Opinions of probable costs provided herein are based on the 

information known to Engineer at this time and represent only the Engineer's judgment as a design professional familiar 

with the construction industry. The Engineer cannot and does not guarantee that proposals, bids, or actual construction 

costs will not vary from its opinions of probable costs.

No Design Completed

Preliminary Design

Final Design

K:\FTW_Roadway\061060072_Lake Worth Master Plan Updates\OPCC\Water\Water_OPCC.xls

Sopko, Nick
Typewriter
REVISED MARCH 2024



Kimley-Horn & Associates, Inc. Opinion of Probable Construction Cost

Client: City of Lake Worth Date: 3/4/2024

Project: Water System Master Plan Prepared By: HNH

KHA No.: 061060072 Checked By: NRS

Title:     2. Paul Meador 16” Water Line Improvements

Item No. Item Description Quantity Unit Unit Price Item Cost

1 Mobilization 1 LS $38,000 $38,000

2 Traffic Control 1 LS $15,000 $15,000

3 Erosion Control 1 LS $15,000 $15,000

4 16" AWWA C900 DR-18 PVC Water Pipe 1,150 LF $300.00 $345,000

5 Water Line Trench Safety 1,150 LF $3.00 $4,000

6 16-inch AWWA Gate Valve 2 EA $20,000.00 $40,000

7 Connect to Existing Water Line 4 EA $6,500.00 $26,000

8 Fire Hydrant Assembly 3 EA $8,500.00 $26,000

9 Water Meter and Service 8 EA $2,000.00 $16,000

10 Ductile Iron Fittings 3 TON $17,500.00 $45,000

11 Hydromulch 500 SY $6.00 $3,000

12 Asphalt Pavement Repair 1,100 SY $200.00 $220,000

13 Curb and Gutter Repair 200 LF $125.00 $25,000

Basis for Cost Projection: Subtotal: $818,000

Conting. (%,+/-) 25 $204,500

Professional Services (%,+/-) 15 $153,375

Total: $1,175,875

Budget $1,200,000

The Engineer has no control over the cost of labor, materials, equipment, or over the Contractor's methods of determining 

prices or over competitive bidding or market conditions. Opinions of probable costs provided herein are based on the 

information known to Engineer at this time and represent only the Engineer's judgment as a design professional familiar 

with the construction industry. The Engineer cannot and does not guarantee that proposals, bids, or actual construction 

costs will not vary from its opinions of probable costs.

No Design Completed

Preliminary Design

Final Design

K:\FTW_Roadway\061060072_Lake Worth Master Plan Updates\OPCC\Water\Water_OPCC.xls

Sopko, Nick
Typewriter
REVISED MARCH 2024



Kimley-Horn & Associates, Inc. Opinion of Probable Construction Cost

Client: City of Lake Worth Date: 3/4/2024

Project: Water System Master Plan Prepared By: HNH

KHA No.: 061060072 Checked By: NRS

Title:     3. Boat Club Road 12” Water Line Improvements

Item No. Item Description Quantity Unit Unit Price Item Cost

1 Mobilization 1 LS $30,000 $30,000

2 Traffic Control 1 LS $12,000 $12,000

3 Erosion Control 1 LS $12,000 $12,000

4 12" AWWA C900 DR-18 PVC Water Pipe 700 LF $200.00 $140,000

5 Water Line Trench Safety 700 LF $3.00 $3,000

6

12" AWWA C900 DR-18 PVC Water Pipe (By 

Other than Open Cut) 100 LF $650.00 $65,000

7 12-inch AWWA Gate Valve 3 EA $15,000.00 $45,000

8 Connect to Existing Water Line 3 EA $6,500.00 $20,000

9 Fire Hydrant Assembly 5 EA $8,500.00 $43,000

10 Water Meter and Service 9 EA $2,000.00 $18,000

11 Ductile Iron Fittings 3 TON $17,500.00 $53,000

12 Hydromulch 500 SY $6.00 $3,000

13 Asphalt Pavement Repair 700 SY $200.00 $140,000

14 Curb and Gutter Repair 500 LF $125.00 $63,000

Basis for Cost Projection: Subtotal: $647,000

Conting. (%,+/-) 25 $161,750

Professional Services (%,+/-) 15 $121,313

Total: $930,063

Budget $950,000

The Engineer has no control over the cost of labor, materials, equipment, or over the Contractor's methods of determining 

prices or over competitive bidding or market conditions. Opinions of probable costs provided herein are based on the 

information known to Engineer at this time and represent only the Engineer's judgment as a design professional familiar 

with the construction industry. The Engineer cannot and does not guarantee that proposals, bids, or actual construction 

costs will not vary from its opinions of probable costs.

No Design Completed

Preliminary Design

Final Design

K:\FTW_Roadway\061060072_Lake Worth Master Plan Updates\OPCC\Water\Water_OPCC.xls

Sopko, Nick
Typewriter
REVISED MARCH 2024
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Appendix J – Proposed Available Fire Flow 
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Appendix K – City of Lake and City of Fort Worth Wholesale Water
Contract
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Appendix L – City of Fort Worth Wholesale Supply Confirmation





FINAL REPORT 2017 WATER SYSTEM MASTER PLAN

City of Lake Worth 44

Appendix M – Azle Avenue and Stadium Well Field Pump Station
Manufacturer Pump Curves



SUBMITTAL

PACO Series KP - Horizontal Split Case Pump
PROJECT  703498 

 
REPRESENTATIVE 
ENGINEER 
CONTRACTOR 

UNIT TAG 001
SERVICE 
SUBMITTED BY 
APPROVED BY 
ORDER # 

QUANTITY 1
 
DATE 
DATE 
DATE 

KP 3014-7/8
1780 rpm

 
Part
Number

N/A

Conditions of Service
Flow 500.0 USgpm
Head 125.0 ft
Liquid Cold Water
Temperature 68.00 deg F
NPSHr 9.67 ft
Viscosity 1.00 cP
Specific Gravity 1.000 SG

Pump Data
Impeller Diameter 11.70 in
Max. Imp. Dia. 14.00 in
Min. Imp. Dia. 10.00 in
Efficiency 69.22 %
Suction 4 in.
Discharge 3 in.
Configuration Horizontal

Motor Data
Motor HP 30.00 hp
BHP 24.42 hp 
Enclosure ODP
Voltage 208-230/460 V
Phase 3 Phase
Cycle 60 Hz
Frame Size 286T
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SUBMITTAL

PACO Series KP - Horizontal Split Case Pump

PROJECT  703498 UNIT TAG 001  KP 3014-7/8

NOT FOR CONSTRUCTION, unless certified and referenced on order

Units Frame Suct Disch C CP HA HB HD HE HF HG HH HJ HP HR HS HT HZ MU N U W WB WS X YY Weight

inches 286 4 3 29.00 26.25 15.00 54.00 8.63 12.00 51.00 3.50 0.63 1.50 1.50 9.38 8.63 0.75 16.63 1.88 2.75 1.50 14.50 20.00 9.88 12.00 12.00 TBD



SUBMITTAL

PACO Series VL - In-Line Centrifugal Pump, Close Coupled
PROJECT  703498 

 
REPRESENTATIVE 
ENGINEER 
CONTRACTOR 

UNIT TAG 002
SERVICE 
SUBMITTED BY 
APPROVED BY 
ORDER # 

QUANTITY 1
 
DATE 
DATE 
DATE 

VL 30707
3530 rpm

 
Part
Number

N/A

Conditions of Service
Flow 400.0 USgpm
Head 165.0 ft
Liquid Cold Water
Temperature 68.00 deg F
NPSHr 19.29 ft
Viscosity 1.00 cP
Specific Gravity 1.000 SG

Pump Data
Impeller Diameter 7.10 in
Max. Imp. Dia. 7.10 in
Min. Imp. Dia. 5.50 in
Efficiency 74.16 %
Suction 3 in.
Discharge 3 in.
Configuration Vertical

Motor Data
Motor HP 30.00 hp
BHP 24.26 hp 
Enclosure ODP
Voltage 208-230/460 V
Phase 3 Phase
Cycle 60 Hz
Frame Size 284JM
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SUBMITTAL

PACO Series VL - In-Line Centrifugal Pump, Close Coupled

PROJECT  703498 UNIT TAG 002  VL 30707

NOT FOR CONSTRUCTION, unless certified and referenced on order

Units Frame S x D AG (Max) DC DD DE E P (Max) X YY Weight

inches 284JM 3 X 3 26.00 5.94 6.25 6.94 2.13 15.00 9.00 9.00 TBD
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Appendix N – Northwest Centre Meter 24-hr Delivery Pressure
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Appendix O – Distribution Replacement Example Cost



Kimley-Horn & Associates, Inc. Opinion of Probable Construction Cost

Client: City of Lake Worth Date: 12/14/2017
Project: Water System Master Plan Prepared By: AWS
KHA No.: 061060050 Checked By: RJJ

Distribution Replacement Example Cost
Item No. Item Description Quantity Unit Unit Price Item Cost

1 Mobilization 1 LS $30,000 $30,000
2 Traffic Control 1 LS $2,500 $2,500
3 Erosion Control 1 LS $2,500 $2,500
4 6" AWWA C900 DR-18 PVC Water Pipe 1,000 LF $50.00 $50,000
5 Water Line Trench Safety 1,000 LF $2.00 $2,000
6 6-inch AWWA Gate Valve 4 EA $2,500.00 $10,000
7 Connect to Existing Water Line 2 EA $5,000.00 $10,000
8 Fire Hydrant Assembly 3 EA $5,000.00 $15,000
9 Water Meter and Service 20 EA $2,000.00 $40,000
10 Ductile Iron Fittings 2 TON $5,000.00 $10,000
11 Hydromulch 100 SY $3.00 $1,000
12 Asphalt Pavement Repair 900 SY $45.00 $41,000
13 Curb and Gutter Repair 200 LF $50.00 $10,000

Basis for Cost Projection: Subtotal: $224,000
Conting. (%,+/-) 20 $45,100
Professional Services (%,+/-) 15 $33,900
Total: $303,000

The Engineer has no control over the cost of labor, materials, equipment, or over the Contractor's methods of determining
prices or over competitive bidding or market conditions. Opinions of probable costs provided herein are based on the
information known to Engineer at this time and represent only the Engineer's judgment as a design professional familiar
with the construction industry. The Engineer cannot and does not guarantee that proposals, bids, or actual construction
costs will not vary from its opinions of probable costs.

No Design Completed
Preliminary Design
Final Design

K:\FTW_Utilities\061060050 Lake Worth Master Plan\TECH\OPCC\Water_OPCC.xls
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