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Executive Summary

The City of Florence’s (City) drinking water system has evolved over the years from a small, single
source system serving the City to a regional system using multiple sources conjunctively and serving
the northern portion of Florence County. This evolution provides the City with great opportunities as
well as some significant challenges.

The City of Florence Water Distribution Master Plan is a comprehensive document designed to guide
the management, planning, development, budgeting, and optimization of the City’s water distribution
system through 2045. Prepared by AECOM Technical Services, Inc. (AECOM), the master plan
evaluates current system conditions, projects future demands, and outlines a strategic Capital
Improvement Program to ensure long-term system reliability, resiliency, efficiency, and compliance
with regulatory requirements. Recommended guidance is also provided to assist the City in
developing a sustainable water supply management strategy.

Introduction

The City’s early water system was likely developed to supply
water to steam engines used by the railroad. The image to the
right shows a steam engine water tank, similar to those that
may have been part of the City’s original system. At the time,
Florence relied primarily on groundwater for its drinking water,
a practice that continued until 1999. This section outlines the
history and development of the City’s drinking water system.

e The City’s distribution system has expanded through
organic growth as the City has grown and has also
added service areas through the acquisition of other
systems both public and private. The service area now
encompasses all of the area served by Florence School
District 1.

e The concentration of wells in the central portion of the
City lowered the groundwater table and resulted in the
City implementing a surface water treatment plant using
the Pee Dee River as a source in 1999.

e The ability to use two independent sources
(groundwater and surface water) to produce drinking
water gives the City a high level of reliablity from a
production perspective. The biggest challenge for
Florence is to configure and optimize the distribution
system so that these two sources can be used
interchangably in the event of emergency conditions.
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¢ Due to potential limitations on future groundwater capacity, the City needs to adopt a proactive
water supply management strategy to secure the City’s existing permitted capacity and
maintain the City’s resiliencey and reliability for meeting water demands under emergency
conditions.
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Figure ES 1: City of Florence water service area

This master plan was initiated by the City to address the challenges of meeting increasing demands,
mitigating aquifer depletion, and maintaining regulatory compliance, particularly under the SCDES
Capacity Use guidelines for the Pee Dee region.

The primary objectives include:

e Updating the hydraulic water model.
e Develop demand projections through 2045.

¢ Identifying system improvements to address current and future deficiencies as well as future
demands.

o Establishing a prioritized Capital Improvement Program with cost estimates and project
descriptions.
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Existing System

The City of Florence operates a public water system serving an approximate population of 75,000
through an estimated 33,600 connections. Treated drinking water is distributed from multiple sources
in the City’s system. The City’s distribution system consists of approximately 690 miles of water lines
of various sizes ranging from 1-inch to 36-inches in diameter and has 14 elevated storage tanks as
well as 2 booster pump stations. Currently, there is only one pressure zone in the distribution
system.

Some of the major challenges for the existing distribution system include:

o Expanding storage capacity for regulatory compliance

¢ Improving the efficiency of distribution to reduce non-revenue water and increase utilization of
existing storage capacity.

o Improving water quality by reducing water age in the system.

Recommended solutions to address these challenges include:

¢ Adding new elevated storage to support AESC and East Palmetto Industrial Park in the short
term.

¢ Adding control valves to all elevated tanks to reduce losses from overflows and allow for full
usage of storage capacity.

e Expanding Supervisory Control and Data Acquisition (SCADA) system to increase ability to
monitor system conditions and control distribution to match conditions from a central location,
such as the surface water treatment plant.

Future Conditions

Projections developed by the South Carolina Revenue and Fiscal
Affairs office show decreasing trends in population growth for both
the City of Florence and Florence County. These data seem to be
in contrast to the current developments in the City with addition of
new industries and proposed residential development. Therefore,
projections developed by AECOM in collaboration with City staff
are showing growth in both the residential demand and industrial
demand.

e Population in the City of Florence is projected to grow by
17% between 2025 and 2045 from 41,544 to 48,645. For the
City’s water system service area, population is projected to
grow by 13% from 112,364 to 127,430 over the same period.

e The largest growth in water demands over the planning
horizon is projected to come from the industrial sector. This
category is projected to increase by 9.1 million gallons per day (MGD) by 2045.
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Some of the major challenges for meeting these projected demands in the future include:

¢ Increasing water production capacity and expanding flexibiitly for distribution of the expanded
capacity.

¢ Reducing non revenue water demands.
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Figure ES-2: Impact of NRW on projected water demands
To address these challenges, the following solutions are recommended:

¢ Add a second major transmission line (36-inch diameter) from the surface water treatment
plant that extends across the northern portion of the system over to West Palmetto to allow
surface water further into the western portion of distribution system.

o Extend the existing 30-inch diameter transmission main on Freedom Boulevard down to South
Irby to allow surface water further into the southern and southwestern portions of the
distribution system.

e Prepare annual water audits to identify sources of non revenue water and implement a
reduction program to reduce the non revenue water to 15 % or less of the water produced.

Capital Improvements Program

Based upon the analysis and recommendations developed in this study, a Captial Improvements
Program has been developed for implementation of the recommended infrastructure upgrades and
additions. Table ES-1 breaks down the improvements’ associated costs by timeline horizon (Short
term — by 2030; Intermediate — by 2035; Long term by 2045). For the distribution system, these
include

e System Monitoring and Controls

o Water Line Improvements
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¢ Groundwater Production Rehabilitation
e System Storage Improvements

Due to the critical nature of the groundwater supply for meeting the City’s water system demand,
upgrades are presented for the groundwater production facilities based upon the findings from the
Groundwater System Condition Assessment completed by AECOM in 2023 (AECOM, 2023).

Table ES-1: Estimated Costs for Recommended Improvements

System Groundwater
Monitoring Water Line Production Storage System Total Cost

Project Phase & Controls Improvements Rehabilitation Improvements (2024 Dollars)
Short-Term $2,230,000 $12,370,000 $9,540,000 $11,690,000 $35,830,000
Intermediate N/A $35,470,000 $10,250,000 $13,210,000 $58,930,000
Long-Term N/A $19,870,000 $9,920,000 N/A $29,790,000
Total Cost $2,230,000 $67,710,000 $29,710,000 $24,900,000 $124,550,000
(2024 Dollars)

By 2045, it is projected that the City will need to invest approximately $125 millon into upgrading and
expanding the distribution system. All of these estimated costs are presented in 2024 dollars. The
objective of these investments is allow the City to stay ahead of projected growth, enhance water
quality, and improve the reliability as well as the resiliency of the City’s drinking water system to
endure emergency conditions and extreme weather events. During the course of this study, the City
has already taken the initiative to implement some of these recommendations.

Summary

The City of Florence takes the responsibility of providing clean, safe drinking water seriously. This
Water Distribution Master Plan provides the City with guidance on improvements that will help the
City maintain a proactive approach towards this responsibility. In addition to the recommendations
for Capital Improvements, recommendations have also been provided to develop a proactive
approach towards water supply management using best management practices. These two tools will
help to ensure the viabilty of the City’s water system into the future.

As with any planning document, the assumptions and conditions defined in this plan should be
revisited every two to five years to identify potential changes that could affect the basis for
recommendations.
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1 Introduction

The City of Florence (COF, City) owns and operates a public water system (SC 2110001) which
serves potable water to the City of Florence, the Town of Timmonsville, and unincorporated areas of
Florence County. To assist with planning and budgeting for the distribution system over the next 20
years, the City retained AECOM to prepare a water distribution system master plan. This section
presents the purpose for the study and outlines the scope of the project.

1.1 Background

Historically, the primary source for producing drinking water in the Pee Dee Region has been
groundwater wells drawing from the McQueen Branch Aquifer (formerly Middendorf) and the Couch
Branch Aquifer (formerly Black Creek). Wells located in the Crouch Branch are considered shallow
wells, with an average depth of 135 feet, while wells located in the McQueen Branch are considered
deep wells, with an average depth of 350 feet.

As the City of Florence has grown, the City’s drinking water system has evolved through several
means:

o Dirilling of new wells

o Acquisition of other utilities in the region (i.e., Florence County, Quinby, Timmonsville, private
developments, etc.)

¢ Addition of a surface water source and treatment facility

This evolution has created some unique challenges as well as opportunities for efficient and effective
distribution of drinking water throughout the City’s system.

1.1.1 Groundwater Wells

Typically, groundwater systems that are growing will add wells as the system expands. Generally,
these wells are added near where the water will be used to minimize the cost of piping the water to
the end user as well as minimize the interference between wells. Under normal operating conditions,
when a well is pumping, the groundwater table around the well will be lowered causing a “cone of
depression.” Figure 1-1 illustrates this phenomenon.

When wells are placed too close together, they can interfere with each other, creating a larger cone
of depression that affects a wider area. This can lower the groundwater table by pumping
groundwater faster than it can be replenished and may negatively impact the production capacity of
the existing wells.
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Source: USGS, 2018

Figure 1-1: Cone of depression caused by pumping groundwater well

Figure 1-2 shows the City’s water system in 1946, with a northern boundary of the service area at
Sumter Street and proposed expansions into North Florence, Northwest Florence, and East
Florence neighborhoods. In 1946, all water was being supplied by groundwater wells.
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Figure 1-2: City of Florence water distribution system circa 1946

Currently, the City has a total of 25 wells located in the McQueen Branch and 6 located in the
Crouch Branch. Most of the wells in the system have been in service for more than 20 years. A
review of the City’s well record data indicates that 24 of the 31 total wells in the groundwater system
inventory were installed between 1961 and 1997. Figure 1-3 shows the location of these wells.
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Figure 1-3: City of Florence groundwater wells installed between 1960 and 1997

As shown in Figure 1-3, many of the active wells are located close to the city center. This
concentration of wells in a relatively small area has led to a significant regional cone of depression,
which has lowered the groundwater table across much of the Pee Dee region. Between 1960 and
2000, groundwater pumping from these wells within the central area of Florence contributed to a

regional cone of depression that lowered the groundwater table by as much as 200 feet. The impact
area is illustrated in Figure 1-4.

In response to similar issues across South Carolina’s coastal plain, the state introduced Capacity
Use Areas to manage groundwater resources through a withdrawal permitting program. In 2004, the
Pee Dee Capacity Use Area was created which includes Marlboro, Darlington, Dillon, Marion,
Florence, and Williamsburg counties.
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Figure 1-4: Regional Cone of Depression in Middendorf Aquifer (McQueen Branch)

The City’s groundwater withdrawal is currently limited by permit to 4,913 million gallons per year.
This is an average of 13.46 million gallons per day (MGD). This is not enough to meet the City’s
average daily demands which are around 16 MGD. In the last two years, the City has used between
70% and 75% of the permitted allocation on an annual basis. These permits are renewed every five
years.

Following implementation of the groundwater withdrawal permitting, there has been some
improvement in the groundwater levels in the northern portion of Florence County while portions of
the aquifer in the south of the County are continuing to decline. Figure 1-5 shows the location of
wells used by the South Carolina Department of Environmental Services (SCDES)! to monitor the
level of groundwater in the Pee Dee Capacity Use Area.

Well number FLO-0128 draws water from the McQueen Aquifer and is located in northern Florence
County near the Pee Dee River and Marion County line. Well number FLO-0276 (Crouch Branch
Aquifer) and well number FLO-0274 (McQueen Aquifer) are located in the southern portion of the
County near the Williamsburg County line.

1 On July 1, 2024, the South Carolina Department of Health and Environmental Control (SC DHEC) was dissolved into two
agencies, the Department of Public Health (DPH) and the Department of Environmental Services (DES). SC DES oversees the
protection and preservation of South Carolina’s environment and natural resources.
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Figure 1-5: SCDES Hydrology Monitoring Wells in Pee Dee Capacity Use Area

As shown in Figure 1-6 groundwater levels are improving in the northern portion of Florence County.

However, Figure 1-7 and Figure 1-8 illustrate how the groundwater levels in the southern portion of
Florence County are continuing to decline.
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Figure 1-6: Aquifer level trend for well number FLO-0128 in northern Florence County
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Figure 1-7: Aquifer level trend for well number FLO-0276 in southern Florence County
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Figure 1-8: Aquifer level trend for well number FLO-0274 in southern Florence County

The groundwater levels in northern Florence have been recovering since the implementation of the
surface water plant in 1999 which allowed reduction of groundwater withdrawals for the City. In
southern Florence County, groundwater levels in both the Crouch Branch (shallow) and McQueen
Branch (deeper) aquifers are continuing to decline. The decrease in the southern portion of the
county reflects the fact that all utilities in this part of the Pee Dee Capacity Use area are using
groundwater as their source of drinking water in addition to increased withdrawals from agricultural
users. Combined, this draw on the aquifer is greater than the rate of recharge from the surface water
infiltration.

1.1.2 Acquisition of Utilities

In 1999, the City acquired water systems previously operated by Florence County and the Town of
Quinby. This acquisition more than doubled the City’s water service area, as shown in Figure 1-9.
Both systems relied on groundwater as their source, contributing to the regional decline in
groundwater levels. The areas served by the County system were primarily rural, with lower water
demands than the more densely populated areas closer to the City Center. As a result, the water
distribution network in these rural areas used smaller-diameter water lines (3, 4, and 6 inches).

In 2015, Florence also acquired the water system from the Town of Timmonsville, which included
three wells and a distribution system consisting mainly of smaller-diameter lines.
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Figure 1-9: Expansion of City of Florence water system by acquisition of Florence County system

1.1.3 Surface Water Source

As a result of aquifer depletion resulting from concentrated pumping, SCDES required the City to
construct a surface water production facility to augment the groundwater facilities and limit the
quantity of withdrawal from the groundwater sources. Placed into service in 1999, the Pee Dee
Regional Surface Water Treatment Plant (SWTP) is located on the northeast corner of the City’s
distribution system in the Pee Dee Commerce Park, off Williston Road, and draws water from the
Pee Dee River.

The SWTP currently has a production capacity rated at 10 million MGD. The City is developing plans
to expand this facility to 20 MGD. Since the City’s average annual demand is approximately 16 MGD
with a peak demand of 24 MGD, both groundwater and surface water sources are required to meet
the total demands of the City’s customer base.

Treated water from the SWTP is pumped into a large diameter transmission line (36-inch) that heads
south along Williston Road. The 36-inch line branches into two 30-inch transmission lines at the Old
Marion Highway, with one line carrying water westward to Otis Way on the northern side of the
distribution system. The second branch continues south along Williston Road down to Freedom
Boulevard, terminating at South Wallace Road. This line serves the southeastern portion of the
distribution system.
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1.1.4 Summary

The City of Florence has the advantage of independent, raw-water sources for providing potable
drinking water to the service area. This enhances the potential for improving system reliability and
resiliency.

Due to the location of the City’s water sources, shown in Figure 1-10, groundwater supplies most of
the system’s demand. According to the 2023 City of Florence Water Quality Report (COF, 2023a)
approximately 60% of the demand is supplied by groundwater, while 40% is supplied by surface
water.
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Figure 1-10: City of Florence drinking water system

The surface water facility primarily serves the northern and eastern portions of the system while the
groundwater facilities serve the southern and western portions of the system. Figure 1-11 illustrates
the general geographical distribution of water demand between groundwater and surface water.

May 2025 1-10



Water Distribution Master Plan
City of Florence AECOM

N e
Poccogy Swan
\\\
\\

Great Pee Dee
River Swamp

LEGEND

A)
Service Area Boundaries Lo ’
[] Aligator ReiOskdale [ MeCoun St P Lowthers -, ‘i

1 ?ll;?a’tng;RﬁlSmm [ MeCouwn Stialigator Rt Darlington 4ot by Lake ~ -

Sueat

1% MeCown StEdito

Po,
st . “her
al [ Wl Bencedt ey o
ringtion 5 ~
e i €,
ey [ OskdaleMeCown St Lelve, 5 ,///
50 P77 Pe Dee Peglonal # i
ol [ RverRd Rogers / Z
A Rver e Crossroads =
uliey Branch 2 Meadow Brook
% —~~ 4
tey Brancn s
o o %
vSouth
8
as Supee

N ~ ~

rossroads

Holiman
Crossroads

athis Corner

Peniel
Crossroads

Kennedy

Orum
Crossroads -
&

Sansbury
Crossroads

3.7 Miles

Pamplico

Figure 1-11: Current distribution of water demand

According to the Pee Dee Capacity Use Area Groundwater Evaluation — Permitting Year 2025, which
was prepared by SCDES (SCDES, 2024), no increases in permitted groundwater withdrawal rates
will be approved for existing wells screened in the Crouch Branch aquifer or McQueen Branch
aquifer. Additionally, new wells with associated groundwater withdrawal rate increases will not be
permitted for construction and production. Both conditions are valid until the Pee Dee Area
undergoes its next 5-year review in 2030.

However, it is still unlikely that SCDES would increase the City’s allocation of groundwater
withdrawal capacity beyond the current 13.46 MGD after the review in 2030. In fact, due to over
allocation of groundwater resources, SCDES has shown a tendency to rescind permitting capacity
for groundwater withdrawals if not used. Therefore, the City needs to optimize and maximize use of
the current withdrawal capacity to maintain system reliability.

Increasing the capacity of the SWTP is the City’s best option to expand production capacity to meet
future demands. Due to the manner in which the system has grown, the City’s distribution system
has limited ability for these two sources to independently supply the entire system. Modifying the
pipe network to allow distribution of surface water further into the service area will provide the most
reliable approach for achieving this goal.
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1.2 Purpose

The purpose for this project is to develop a comprehensive Water Distribution System Master Plan
through the year 2045 that will identify strategies for planning, budgeting, maintaining, and improving
the City’s water system based upon current demand, future growth, and potential emergency
situations. Objectives for the master plan include the following:

e Update the existing hydraulic water model with current system information.

Identify improvements required to address existing system deficiencies.
¢ Identify improvements required to serve future system growth.
o Evaluate ability and capacity to serve existing and proposed areas for industrial development.

o Develop a Capital Improvement Program (CIP) to support the recommendations from this
study with a list of prioritized projects, complete with detailed descriptions and cost estimates.

In addition to planning for sufficient quantity of drinking water, maintaining water quality in the
distribution system will also be addressed.

1.3 Scope

The following tasks outline the scope of services developed for this study:

¢ Task 1: Project Initiation and Coordination — Under this task, AECOM gathered information
relevant to completing the objectives of the study. The information was reviewed at the kickoff
meeting with the City on January 25, 2023 to discuss data received and identify potential
additional data needs. A copy of the minutes from this meeting, as well as minutes from other
status meetings, are included in Appendix A.

— Of key importance to this study was the review and analysis of billing and production data.
Monthly operating reports (MORs) were used to evaluate water production and demand.
Billing data as well as information from the supervisory control and data acquisition
(SCADA) system were analyzed to evaluate water use and support the update of the
hydraulic water model.

o Task 2: Water Distribution System Hydraulic Modeling — The existing hydraulic model was
updated using WaterCAD CONNECT Edition Update 4 (Bentley). System additions and
changes in operational strategies that have been implemented since the last model update
were incorporated into the model. These updates were based upon discussions with City
operating staff as well as the current geographic information system (GIS) database and
recent as-built drawings for system modifications.

— Working with City staff, criteria were developed to define a Level of Service (LOS) for the
distribution system. These criteria include transmission (i.e., minimum pressure), fire
protection, storage, operations (i.e., tank turnover rates), and customer service. Additional
factors that were considered include performance criteria such as velocity, head loss,
energy efficiency, water quality, as well as reliability and redundancy. A meeting was held
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with the City on July 26, 2023 to review and finalize these criteria. The minutes from this
meeting can be found in Appendix A. Once the model was updated, field data were
collected to support the calibration of the model for both steady state and extended period
analyses.

Task 3: Existing Conditions and Future System Evaluations — To gain an understanding of
the temporal and spatial distribution of future water demands AECOM developed water
demand projections for the City’s service area through the year 2045. These projections are
based upon projected population growth as well as anticipated industrial growth in the region.
Projected demands were further refined into the following time period increments for planning
purposes:

— Short-term (5 years to 2030)
— Intermediate (10 years to 2035)
— Long-term (20 years to 2045)

Following model calibration, various scenarios were evaluated including the following:

— Minimum design criteria
— System wide fire flow availability
— Water age

Task 4: Capital Improvement Program (CIP) — Based upon deficiencies defined in Task 3,
AECOM developed a list of improvement projects to meet the LOS criteria selected by the City
(Task 2) as well as other goals and objectives established for this study. Cost estimates were
prepared for each recommended project. Working with the City, AECOM prepared a prioritized
list of recommended improvement projects as part of a Capital Improvement Program. These
projects have been categorized into the planning time period increments defined in Task 3.

Task 5: Final Report —- AECOM prepared a draft report summarizing the work completed for
this study, the results and findings from this work, and a summary of recommended CIP
improvements categorized into the appropriate time period increments. The draft report was
submitted to the City in electronic format for review and comments.

Following review, AECOM met with City staff to receive and discuss comments. These
comments were incorporated into a final report and submitted to the City.
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2

Description of Existing System

This section describes the existing components of the City’s water distribution system, which
provides potable water to a population of approximately 75,000 residential customers through
33,700 connections according to the Drinking Water Branch, Water System Details from the South
Carolina Department of Environmental Services (SCDES, n.d.).

2.1

Potable Water Production

Drinking water for the City is produced from two independent sources: groundwater and surface
water. Production facilities for these sources include:

Surface Water: The 10 MG Pee Dee Regional Surface Water Treatment Plant (SWTP) is
located in the Pee Dee Commerce Industrial Park in the northeast quadrant of the City. This
SWTP uses the Pee Dee River as a water source and produces potable water using a
conventional treatment process (coagulation, flocculation, sedimentation, filtration, and
disinfection).

The City has designed expansion plans to increase the production capacity from 10 MG to 20
MG. The high service pumping station at the SWTP is manually controlled based on pressure
and / or tank levels.

Groundwater: 31 wells supply groundwater from the Crouch Branch (formerly Black Creek)
and / or the McQueen Branch (formerly Middendorf) aquifers. Water from the wells is treated
at the City’s 14 groundwater treatment plants (GWTPs), where it typically undergoes aeration,
filtration, and chemical treatment processes to remove impurities such as dissolved solids,
minerals, and other contaminants. Each plant treats raw groundwater from one or more wells.
Table 2-1 presents the City’s current well inventory and compares these existing wells on
production capacity and water quality (based upon total iron). Table 2-2 lists the City’s
groundwater treatment plants.

While these groundwater treatment facilities are distributed throughout the service area, most
of them are located in the central and western portions of the system. Some of the GWTPs are
controlled manually while others are controlled by tank levels.

In September 2023, AECOM prepared a Groundwater System Condition Assessment
(AECOM, 2023) for COF, which revealed aging wells and treatment facilities. Only 18 of the
City’s 31 groundwater production wells were currently in service at the time of the report. The
other 13 wells were offline due to poor water quality, equipment repairs, and age (17 wells are
over 30 years old). Many wells have lost significant capacity, and several treatment plants
operate below optimal levels due to outdated equipment, including pumps and chemical feed
systems. Additionally, the Timmonsville Main Street WTP was taken out of service during the
acquisition of that system in 2014.

At the time of this report, only 22 of the City’s 31 groundwater production wells are in service.
Three of the inactive wells (#26, #32, and #37) are associated with the GE WTP, which has
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been out of service for several years. As part of the SCIIP funding program, AECOM is
currently designing improvements for the GE WTP, with the goal of returning the plant to
service by mid-2026. Well #26 will be decommissioned as part of this project, while wells #32
and #37 will be recommissioned.

Table 2-1: COF — Groundwater Wells

SCDES Iron

Withdrawal Initial Yield | Current Content Install

Permit No. Water Source (gpm) Yield (gpm) | (mg/L) Year

21WS002G01 Well #16 McQueen Branch | 1500 1000* 1.37 1980
Pine Street

21WS002G02 Well #24 McQueen Branch | 1585 800 0.82 1981
Lucas Street

21WS002G03 Well #21 McQueen Branch | 1570 930 1.7 1967
Darlington Street

21WS002G05 Well #18 McQueen Branch | 1750 1000 0.39 1961
Gully Branch

21WS002G07 Well #22 McQueen Branch | 1250 Out of - 1969
McCown Service*

21WS002G08 Well #17 McQueen Branch | 850 500 0.81 1979
Dexter Drive

21WS002G10 Well #25 McQueen Branch | 1700 670 1.39 1987
Oakdale

21WS002G11 Well #19 Crouch Branch 480 450 2.07 1994
Edisto

21WS002G12 Well #34 McQueen Branch | 600 610 0.3 1993
South Florence

21WS002G13 Well #26 McQueen Branch | 1100 Out of - 1988
G.E. Service*

21WS002G14 Well #45 McQueen Branch | 1000 750* 2.65 2001
Alligator

21WS002G16 Well #27 McQueen Branch | 900 700 - 1989
Harmony Street

21WS002G17 Well #28 McQueen Branch | 1040 900 1.17 1989
Santiago Street

21WS002G18 Well #30 McQueen Branch | 1110 Out of - 1989
Wallace-Gregg Service*

21WS002G20 Well #31 McQueen Branch | 1050 1000 - 1990
Mt. Zion

21WS002G21 Well #33 McQueen Branch | 1000 Out of - 1990
South Park Service*

21WS002G22 Well #35 McQueen Branch | 800 Out of - 1993
Roberta Drive Service*

21WS002G23 Well #36 McQueen Branch | 800 Out of - 1992
Green Acres Service*

21WS002G25 Well #32 McQueen Branch | 750 Out of - 1995
Ebenezer Service*
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SCDES

Withdrawal

Permit No.

21WS002G26

21WS002G27

21WS002G28

21WS002G29

21WS002G30

21WS002G31

21WS002G32

21WS002G33

21WS002G34

21WS002G35

21WS002G38

21WS002G39

Well #37
Ebenezer

Well #38
McCown

Well #39
Gully Branch

Well #40
Green Acres

Well #41
Eureka Road

Well #43
McCurdy Road

Well #42
Range Way

Well #46
Alligator Shallow

Well #47
Twin Church

Well #48
River Road

Well #403-A
Old Hwy 403
Timmonsville

Well #403-B
Hwy 403 WTP

Water Source

Crouch Branch

Crouch Branch

Crouch Branch

Crouch Branch

McQueen Branch

McQueen Branch

McQueen Branch

Crouch Branch

McQueen Branch

McQueen Branch

McQueen Branch

McQueen Branch

Initial Yield

(gpm)
450

450

553

500

1000

1020

1050

750

1000

900

600

740

Current
Yield (gpm)

Out of
Service*
425*
500

500
1000
Out of
Service*
1100
500

750

750

700

800

2.22

1.55

1.52

AECOM

Install

Year

1995

1996

1996

1996

1997

2000

1999

2001

2001

1995

2000

2018

Notes: The City provided data for this table on 01/17/2025. Values marked with an asterisk (*) indicate missing information, which

has been supplemented using data from the Groundwater System Condition Assessment (AECOM, 2023) (Appendix B).

The Groundwater System Condition Assessment (AECOM, 2023) identified a need for system

upgrades, including well rehabilitation, expansion of SCADA monitoring, and replacement of aging
infrastructure. The complete report can be found in Appendix B.
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SCDES
Plant No. Street Address Water Source

16 Pine Street

17 YMCA/Dexter Drive

18 Gully Branch

19 Edisto Drive

21 Darlington

22 McCown

23 GE Plant

24 Lucas Street

25 Oakdale

29 East Florence

34 South Florence

45 Alligator

48 River Road
Highway 403

Table 2-2: COF — Groundwater Treatment Plants

B21001

B21002
B21003

B21004

B21006

B21007

B21008

B21009

B21010

B21016

B21017

B21018

B21021
B21026

43*
17
18
39
19
33
21
27
20
28
38
26*
32+
37*
24
42
25
30
31
41
34
35*
36*
40
45
46
47
48
403-A
403-B

* Wells that are out-of-service as of 1/20/2025.

May 2025

1403 E. Pine Street

1450 McCurdy Road

1780 Dexter Street

South Irby Street

1115 South Irby Street

1311 Edisto Drive

Jebaily Street

1006 Darlington Street

1224 Harmony Street

2500 Block 3™ Loop Rd. (McCown Dr.)
850 Santiago Drive

2500 Block 3™ Loop Rd. (McCown Dr.)
121 N. Ebenezer Road

312 N. Ebenezer Road

312 N. Ebenezer Road (Shallow)
1220 N. Lucas Street

1551 Otis Way

875 Stratton Drive (Oakdale)
515 Wallace Gregg Road
Liberty Chapel Road

4814 Eureka Road

115 E. Red Bud Lane

1112 Roberta Terrace

502 Green Acres Road

502 Green Acres Road

3422 Alligator Road

3422 Alligator Road

Twin Church Road

3064 N. Old River Road
1011 Cale Yarborough Hwy
1011 Cale Yarborough Hwy

AECOM

McQueen Branch
McQueen Branch
McQueen Branch
McQueen Branch
Crouch Branch

Crouch Branch

McQueen Branch
McQueen Branch
McQueen Branch
McQueen Branch
McQueen Branch
Crouch Branch

McQueen Branch
McQueen Branch
Crouch Branch

McQueen Branch
McQueen Branch
McQueen Branch
McQueen Branch
McQueen Branch
McQueen Branch
McQueen Branch
McQueen Branch
McQueen Branch
Crouch Branch

McQueen Branch
Crouch Branch

McQueen Branch
McQueen Branch
McQueen Branch

McQueen Branch
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The SCDES approved groundwater withdrawal permit — 21WS002 authorizes the withdrawal of up to
4,913 million gallons (MG) per year or an average of 13.46 MGD from the Midville Aquifer System.
The entire permit, effective February 20, 2021, and expiring on October 31, 2025, can be found in
Appendix C.

The annual withdrawal limits from the McQueen Branch Aquifer and the Crouch Branch Aquifer are
4,440 MG and 555 MG, respectively. These limits are established in accordance with the SCDES-

approved Groundwater Management Plans and are sufficient to meet a portion of the water supply
needs of the City.

As highlighted in Section 1.1.4, SCDES has provided new guidance on groundwater regulations and
permitting for the Pee Dee Area. The management recommendations for the Crouch and McQueen
Branch Aquifers from the Pee Dee Capacity Use Area Groundwater Evaluation — Permitting Year
2025 (SCDES, 2024) are listed below:

e “Noincreases in permitted groundwater withdrawal rates should be approved for existing wells
screened in the Crouch Branch aquifer or McQueen Branch aquifer in Florence County or
Williamsburg County. This hold should remain in effect until the Pee Dee Area undergoes its
next 5-year review in 2030 at which time the hold on withdrawal rate increases should be re-
evaluated based on new water level information.

* No new wells with associated groundwater withdrawal rate increases should be permitted for
construction and production in the Crouch Branch aquifer or McQueen Branch aquifer in
Florence County or Williamsburg County. This hold should remain in effect until the Pee Dee
Area undergoes its next 5-year review in 2030 at which time the hold on new construction
should be re-evaluated based on new water level information.

o Staff evaluations of Groundwater Withdrawal Permit Applications for withdrawal increases to
existing permits and new groundwater withdrawal permits in areas of concentrated, high-
capacity pumping should include a groundwater model assessment to determine the potential
for the development of pumping cones and potential interference on any neighboring wells.”

Based upon these recommendations from SCDES, the City needs to prioritize the existing well
inventory and determine which wells are more beneficial based upon quality and quantity. Older
wells that are not productive or have poor water quality should be decommissioned and abandoned.
These older wells can be replaced with newer, more productive wells with better water quality and
located in areas of the distribution system that will be more beneficial for even distribution of potable
water and have less impact on the regional cone of depression. The City should also develop a
localized groundwater model to support the analysis and selection of new well sites.

2.2 Distribution

Treated drinking water is distributed from multiple sources in the COF system. Figure 1-10, from
Section 1 illustrates the location of the City’s water production facilities. The City’s distribution
system consists of approximately 690 miles of water lines of various sizes ranging from 1-inch to 36-
inches in diameter. Currently, there is only one pressure zone in the distribution system.
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Water from the SWTP is pumped into the distribution system through a 36-inch transmission main
that splits into two 30-inch lines heading west and south from the SWTP. There is currently one high
service pump station at the Surface Water Treatment Plant. The existing high service pumps are
listed in Table 2-3. Discharge pressure leaving the SWTP is typically 80 pounds per square inch
(PSI) or less.

Table 2-3: Existing High Service Pumps

locaton————— pump | Capaciy P

Surface Water Treatment High Service 1 (Vertical Turbine) 3,500
Plant
High Service 2 (Vertical Turbine) 3,500
High Service 3 (Vertical Turbine) 3,500

Because the production capacity of a GWTP is significantly less than the SWTP, discharge lines
leaving these facilities are smaller (typically 12 — 16 inches in diameter).

The distribution system has two booster pump stations that serve the Town of Timmonsville which
were designed to be controlled automatically by the elevation of the tanks in that portion of the
system (Church Tank and Honda Tank).

The City has two emergency connections with the Darlington County Water and Sewer Authority and
one emergency connection with the Town of Pamplico.

2.3 Booster Pump Stations

The distribution system relies on two booster pump stations (BPS) to maintain and supplement water
demands in the Town of Timmonsville:

e Highway 76 BPS
e Honda BPS

Installed as part of the corrective action plan to integrate the Timmonsville system into the Florence
system, these stations are essential components for ensuring adequate water pressure and
distribution to the Timmonsville area.

The Highway 76 BPS is set to a constant 300 gpm, and the Honda BPS is set to a constant

200 gpm. The booster pump stations, and their pump capacities are listed below in Table 2-4.

Table 2-4: Existing Booster Pumps

m Operatlng Setting (GPM) Capaclty (GPM)

Highway 76 BPS | BPS 1

BPS2 | 300 350
Honda BPS BPS 1 | 200 350
BPS2 | 200 350
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2.4 System Storage

Storage for the City’s water system is provided by 2 clearwells (one located at the SWTP and one at
South Florence WTP) and 14 elevated storage tanks located throughout the system. The existing
storage tanks and their capacities are listed in Table 2-5.

The primary purpose of water system storage is to accommodate fluctuations in system demand and
supply water for fire flow. A total storage volume of 6.1 million gallons (MG) is available with the
elevated tanks. The clearwell at the SWTP is included as part of the emergency storage for the
system because the high service pumps have an emergency backup generator. This brings the total
emergency storage capacity for the system to 8.35 million gallons.

Table 2-5: Existing Storage Tanks

Overflow
Volume Elevation Control Valve SCADA

Storage Tank (CEULLE)) (ft. MSL) Tank Type Type Monitoring

Airport 300,000 274.00 Elevated Altitude Valve Yes*
(does not work)

Ballard Street. 500,000 276.50 Elevated Altitude Valve Yes
(does not work)

Darlington Street. 300,000 276.99 Elevated Altitude Valve No
(does not work)

Dexter Street. 500,000 276.82 Elevated Altitude Valve Yes
(does not work)

GE 500,000 275.84 Elevated Altitude Valve Yes
(does not work)

Lucas Street. 500,000 276.00 Elevated Altitude Valve Yes

McCown Street. 500,000 280.00 Elevated Altitude Valve Yes*

Marion Street. 500,000 282.00 Elevated Altitude Valve No
(does not work)

Pine Needles 500,000 282.00 Elevated None Yes*

Otis Way 500,000 282.00 Elevated None Yes

Redbud 500,000 282.00 Elevated None Yes*

Hwy 403 200,000 309.00 Elevated None No

Honda 500,000 300.00 Elevated Altitude Valve No
(does not work)

Main Street. 300,000 297.00 Elevated None No

SWTP 2,000,000 98.00 Clearwell N/A Yes

South Florence 250,000 96.86 Clearwell N/A Yes

Total Elevated Volume @ 6,100,000
Total Volume 8,350,000

*Tanks have SCADA, but it was not working at the time of calibration.
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3 Water Production and Billing Data Analysis

This section summarizes recent water production and billing data for the City to develop current
water use estimates, patterns and trends by water use categories, and demand projections within
the service area through the 2045 planning horizon.

3.1 Water Production

As described in Section 2, the City has two independent sources that are used to produce potable
water for distribution: underground wells from the Midville Aquifer System and surface water from the
Pee Dee River. Water production data for both surface and groundwater sources were reviewed to
evaluate usage patterns and trends. The analysis results are summarized in the following sections.

3.1.1 Groundwater Production Data Summary

Table 3-1 summarizes the permitted and pumped groundwater quantities for each aquifer. The
SCDES groundwater withdrawal/use reports for 2021 and 2022 were reviewed to summarize the
annual total groundwater pumped/withdrawn quantities from each aquifer. The complete
groundwater use reports are provided in Appendix D.

Table 3-1: COF Aquifers — Permitted and Pumped Groundwater Quantities for 2021 and 2022

P
Permitted Groundwater Pumped

- (MG)
Withdrawal

we a2

Crouch Branch 555 340.26 (61.3%) 260.66 (47.0%)
McQueen Branch 4,440 3,296.00 (74.2%) 3,228.97 (72.7%)
Total (Midville Aquifer System) 4,913 3,636.35 (74.0%) 3,489.63 (71.0%)

*The total permitted annual withdrawal for the Midville Aquifer System (4,913 MG) is less than the sum of the annual withdrawal
limits for the Crouch Branch and McQueen Branch Aquifers (555 MG + 4,440 MG = 4,995 MG). Percentages indicate portion of
permitted capacity used for the given year.

Figure 3-1 shows the annual total quantities of groundwater in million gallons (MG) each well pumps
from the Midville Aquifer System to meet water demands in the COF service area. The SCDES
groundwater withdrawal/use reports for 2021 and 2022 were analyzed to obtain the annual total
groundwater pumped/withdrawal quantities from each well. In 2021, groundwater was pumped from
20 wells, while in 2022, groundwater was pumped from 18 wells.

As noted in the Groundwater System Condition Assessment (Appendix B) (AECOM, 2023), many of
the City’s wells are exceeding the recommended maximum runtime of 16 hours per day (annual
average). This can reduce the efficiency as well as the capacity of these facilities. The City needs to
adopt operating procedures as part of an overall wellfield management plan to minimize overuse of
the wells.
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Figure 3-1: Annual total groundwater pumped from the COF groundwater wells for 2021 and 2022

The total annual average daily quantities of groundwater pumped by COF from the network of 31
wells in its service area in 2021 and 2022 are 3,636.35 MG (9.97 MGD) and 3,489.63 MG (9.56
MGD), respectively. Table 3-2 and Figure 3-2 show the monthly average daily quantities of
groundwater pumped in 2021 and 2022 from the network of 31 wells in the COF service area. The
groundwater usage is highest in May and June.
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Table 3-2: Daily Average by Month of Pumped Groundwater Quantities for 2021 and 2022

Groundwater Pumped (MGD)
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Figure 3-2: Monthly average groundwater pumped quantities for 2021 and 2022

Figure 3-3 shows the annual total quantities of groundwater, expressed in million gallons (MG),
treated at each groundwater treatment plant in the COF service area for 2021 and 2022. The
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combined quantities of groundwater treated at these facilities averaged 9.97 MGD and 9.56 MGD in

2021 and 2022, respectively.
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Figure 3-3: Annual total groundwater treated at the groundwater treatment plants for 2021 and 2022

3.1.2 Surface Water Production Data Summary

The WTP Monthly Operating Reports (MORs) between 2019-2022 were reviewed to determine the
annual average raw and finished water quantities. Figure 3-4 and Table 3-3 show the annual
average quantities of daily raw water withdrawal (equivalent to the treated quantity) and finished
water pumped to the system during the analysis period.

The difference between the raw water withdrawal and the finished water pumped to the system is the
plant process water. The facility produced an average of 6.34 MGD treated water in 2022.
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Table 3-3: Raw Water Withdrawal and Finished Water Pumped to System Quantities (2019 — 2022)

Raw Water Finished Water Pumped to Plant Process Water? (MGD)
Year Withdrawal! (MGD) System' (MGD) (% of Raw Water Withdrawal)

2019 4.36 4.25 0.11 (2.52%)
2020 4.48 4.36 0.12 (2.64%)
2021 5.81 5.58 0.23 (3.95%)
2022 6.77 6.34 0.43 (6.33%)

' Based on the COF Monthly Operating Reports (2019-2022).
2 Estimated as the difference between the raw water and the finished water quantities.

2019 2020 2021 2022

Water Production (MGD)
[l N w IS (63} (o)}

o

mRaw Water Treated  mFinished Water Pumped

Figure 3-4: Annual average raw surface water withdrawal and finished water pumped to system quantities
(2019 — 2022)

Out of the total 6.77 MGD raw water withdrawn and treated in 2022, the plant process water
accounted for 6.3 percent. Between 2019-2022, the average daily raw water withdrawal quantity was
5.35 MGD and the average daily finished water quantity pumped to the system was 5.13 MGD. On
average, plant process water accounted for 0.22 MGD or 4.1 percent of raw water withdrawal. This
is well within the range of typical plant process water use of 3% to 5% of total treated quantity. The
increase in water production in 2021 and 2022 can be attributed to increased demands from new
industrial users within the COF service area.

Figure 3-5 shows the daily finished water pumped from the SWTP to the system during 2022.
Surface water demand is highest between June and September.
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Figure 3-5: Daily finished surface water pumped to COF system (2022)

3.1.3 Total Water Production Data Summary

COF relies on groundwater as its primary supply source. The groundwater well system supplied on
average about 60 percent (9.76 MGD) of the COF'’s total water production for the 2021-2022
analysis period. The surface flows from the Pee Dee River which is treated at the Pee Dee River
Regional Surface WTP supplied on average about 40 percent (6.29 MGD) of the COF’s total water
production for the 2021-2022 period. The combined flows from the groundwater wells and the raw
water withdrawn from the Pee Dee River in 2021 and 2022 are shown in Figure 3-6.
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Figure 3-6: Summary of water supply from surface and groundwater sources for 2021 and 2022

3.1.4 System Peaking Factors

The monthly quantities of water produced by surface water, groundwater, and the combined total of
both sources for 2021 and 2022 are shown in Figure 3-7 and Figure 3-8, respectively.
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Figure 3-7: Monthly surface water and groundwater supplies for 2021
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Figure 3-8: Monthly surface water and groundwater supplies for 2022

As illustrated in these graphs, both sources are critical for meeting the total demand for the City’s
service areas. Surface water is used to supplement the groundwater flow and vice versa in order to
meet the water demands in the COF service area. In 2022, the surface water demand peaked
between May through September during which the groundwater demand decreased. The
groundwater demand peaked between March through May during which the surface water demand
decreased.

The maximum day demand factor is the ratio of maximum day to annual average day water
demands. Similarly, the minimum day demand factor is the ratio of minimum day to average day
water demands. The system peaking factors were calculated for the surface water WTP by reviewing
the four years of production data as reported in the MORs from 2019 to 2022.

Table 3-4 summarizes the most recent maximum and minimum day factors of raw water and finished
water quantities for the 4-year period from 2019 to 2022. Based on the review of the peak factors,
the maximum day to average day factor of 1.6 and the minimum day to average day factor of 0.12
will be used to update the hydraulic model for the COF surface water system.

Due to partial or missing flow records in the daily logs for the groundwater treatment plants, monthly
records were used to evaluate the peaking factors for the groundwater system. Table 3-5
summarizes the maximum and minimum monthly factors using the combined flows from the
groundwater treatment plants for 2021 and 2022. The average maximum and minimum monthly
peaking factors for the groundwater system are 1.18 and 0.83, respectively.
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Table 3-4: Surface WTP Maximum and Minimum Day Factors (2019 — 2022)

T o penng s aot9 a0 oar a0z

Raw Water Max Day Factor? 1.51 1.57 1.35 1.39
Min Day Factor? 0.55 0.19 0.18 0.70
Finished Water Max Day Factor? 1.42 1.43 1.39 1.18
Min Day Factor? 0.55 0.15 0.12 0.63

"Based on the COF water production data (2019-2022)
2 Calculated as the ratio of maximum day to annual average day water demands
3 Calculated as the ratio of minimum day to annual average day water demands

Table 3-5: Groundwater System Maximum and Minimum Monthly Factors for 2021 and 2022

Max Monthly Factor? 1.24 1.12
Min Monthly Factor® 0.77 0.88

"Based on the SCDES groundwater withdrawal/use reports
2 Calculated as the ratio of maximum monthly to average monthly water demands.
3 Calculated as the ratio of minimum monthly to average monthly water demands.

3.2 Billing and Water Use Data

Water demand in the COF distribution system can fluctuate depending on a variety of factors,
including weather conditions, time of year, customer type, and other factors that affect water use
patterns. This section summarizes the water demand for COF including customer accounts, billed
water use quantities, and non-revenue water (NRW) estimates based on the recent water
billing/meter and production data.

3.2.1 Customer Account Summary

The City’s water service area covers approximately 36 square miles, and according to the SCDES
Water Watch, Florence's water distribution system currently provides service to a population of about
75,000 residential customers through approximately 34,000 connections. COF provides water and
sewer services to customers both inside and outside the city limits.

The SCDES monthly audit reports and COF meter data from 2018 to 2022 were reviewed to
summarize the customer accounts by service area and water use type for the analysis period. Based
on the SCDES monthly audit reports, which can be reviewed in Appendix E, the COF’s water
distribution system served approximately 33,978 water customer accounts on average in 2022. The
total number of customer accounts increased from 33,856 in January to 33,988 in December with a
net increase of 132 accounts or 11 accounts per month in 2022. The total number of customer
accounts increased from 32,024 in January 2018 to 33,988 in December 2022, with a net increase of
1,964 accounts or an average increase of 393 accounts per year for the 5-year analysis period.
Figure 3-9 summarizes the number of active water accounts served by the COF on average for the
analysis period between 2018 and 2022.
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Figure 3-9: Total number of customer accounts (2018 — 2022)

3.2.2 Billing Accounts by Service Area and Water Use Type

Based on the service area, water accounts are grouped into the following three categories for the
City:

e ,QVLGH &XV\WRiBrittsWho receive water and sewer services within the City of
Florence limits are considered “inside customers.”

e 2XWVLGH & XVOudomerswho receive water and sewer services outside the city limits
but within the city’s service area are considered “outside customers.”

e &RXQW\ &XVIVCeskmdisoutside the city limits who receive water and sewer services
through agreements with Florence County (County) are considered “County customers.”
These agreements allow the City to provide services to certain areas of the County adjacent to
the city limits within the COF’s service area. The customers include a group of specific large
business accounts that the City inherited from the County some 20 years ago, and they have
special tiered “County” rates.

Based on the water use type, water accounts are grouped into the following three categories for the
City.

e 5HVLGH Qasitldntial usage is reported by inside and outside City customers. No
residential usage is reported by county customers.

e % XV L QBugiNess usage is reported by all inside, outside, and county customer types.

e , QG XVMhdustbaDusage is reported by outside and county customers. No industrial usage
is reported by inside city customers.
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Table 3-6 provides the total number of Inside City, Outside City, and County customers in December
of each year for the analysis period from 2018 to 2022. This information comes directly from the
SCDES monthly audit reports.

Table 3-6: Customer Accounts by Service Area in December (2018 — 2022)

Inside City | Outside City

2018 15,147 17,018 167 32,332
2019 15,397 17,080 163 32,640
2020 15,681 17,413 158 33,252
2021 16,020 17,670 163 33,853
2022 16,142 17,685 161 33,988

Table 3-7 provides the total number of Residential, Business, and Industrial customers in December
of each year for the analysis period from 2018 to 2022. The Business and Industrial customer
accounts were not separated in the SCDES audit reports. Therefore, the customer meter records
were used to determine the number of accounts for these categories separately.

Table 3-7: Customer Accounts by Water Use Type (December 2018 — 2022)

2018 28,777 3,651 4 32,332
2019 29,052 3,684 4 32,640
2020 29,624 3,622 6 33,252
2021 30,172 3,674 7 33,853
2022 30,335 3,646 7 33,988

As seen in Table 3-7, the residential accounts are the largest account type served by the COF water
system, and they have the largest demand on the system, as expected.

3.221 Summary of Customer Billing Accounts for 2022

The most recent data (2022) for water use type and service area was analyzed in Table 3-8, which
summarizes the customer accounts for each water use type by service area in the month of
December.

Table 3-8: Customer Accounts by Service Area and Water Use Type (December 2022)

Inside 13,854 2,288 16,142

Outside 16,481 1,198 6 17,685

County 0 160 1 161
Total 30,335 3,646 7 33,988
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Similarly, Table 3-9 summarizes the number of customer accounts from January through December
of 2022 for each water use type by service area.

Table 3-9: Customer Accounts for January 2022 — December 2022

County

Residential | Business | Residential | Business |Outside Business Total

Customers | Customers | Customers | Customers | Industrial Customers
January 13744 2,293 16,436 1,215 6 161 1 33,856
February 13584 2,287 16,458 1,213 6 161 1 33,710
March 13719 2,280 16,521 1,216 6 160 1 33,903
April 13716 2,289 16,473 1,212 6 160 1 33,857
May 13769 2,288 16,505 1,212 6 160 1 33,941
June 13797 2,295 16,530 1,208 6 160 1 33,997
July 13754 2,296 16,524 1,209 6 160 1 33,950
August 13905 2,288 16,581 1,207 6 160 1 34,148
September 13926 2,294 16,613 1,207 6 161 1 34,208
October 13863 2,300 16,542 1,209 6 160 1 34,081
November 13901 2,291 16,532 1,201 6 160 1 34,092
December 13854 2,288 16,481 1,198 6 160 1 33,988

3.2.3 Water Use

Figure 3-10 provides the total billed water quantities in COF system between 2018 to 2022. The
information is summarized from the meter billing data for each year. The billed water quantity
increased from 8.21 MGD in 2018 to 9.56 MGD in 2022 with a net increase of 1.35 MGD for the
5-year period. The billed water quantity represents the daily average over the 12-month (January to
December) period. A notable increase in water demand is observed in 2021 and 2022.
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Figure 3-10: Annual average daily billed water quantities (2018 — 2022)

Table 3-10 provides the annual average daily billed water quantities for each water use type for the
analysis period of 2018 to 2022, based on COF meter billing data. Similarly, Table 3-11 presents the
annual average daily billed water quantities for each service area type. The notable increase in water
demand from 2021 to 2022 can be attributed to the increase in industrial usage in ‘Outside City’
service area.

Table 3-10: Billed Water Quantities (MGD) by Water Use Type

2018 4.55 3.35 0.30 8.21
2019 4.54 3.33 0.40 8.27
2020 4.61 3.23 0.44 8.27
2021 4.79 3.52 0.67 8.99
2022 4.85 3.50 1.21 9.56

Table 3-11: Billed Water Quantities (MGD) by Service Area Type

I T S T S N R

2018 3.88 4.04 0.29 8.21
2019 3.93 4.09 0.25 8.27
2020 3.86 4.18 0.25 8.30
2021 4.08 4.69 0.22 8.99
2022 4.09 5.23 0.25 9.56
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3.2.3.1 Summary of Billed Water Quantities for 2022

Table 3-12 summarizes the billed water quantities (annual average daily) in MGD by service area

and water use type in 2022, based on COF meter billing data. Similarly, Figure 3-11 presents the

billed water quantities (monthly average daily) in MG for each water use type by service area. The
months with highest demands are June through October.

Table 3-12: Billed Water Quantities (MGD) by Service Area and Water Use Type for 2022

Inside 212 1.97 4.09
Outside 2.73 1.28 1.21 5.22
County 0 0.25 0.003 0.25
Total 4.85 3.5 1.21 9.56
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Figure 3-11: Monthly average daily billed water quantities

3.2.4 Large Customers (Top 20 Customers)

To simulate the specific patterns of the largest customers in COF, diurnal curves for the top five will
be developed as modeling input. COF had approximately 3,646 business and 7 industrial customer
accounts in 2022. Combined, the commercial and industrial customers made up 49 percent of the
billed water demands. Table 3-13 presents the top 20 water users based on total water consumption

May 2025 3-14



Water Distribution Master Plan
City of Florence

AECOM

using January to December billing records in 2022. Among the 3,653 business and industrial
customers, the top 20 users encompassed approximately 21 percent of COF'’s total billed demand.

Table 3-13: Top 20 Customers Based on Total Water Consumption (January 2022 — December 2022)

Account Total Consumption Customer Customer
Customer Name Number (MG) Location Class

Niagara Bottling LLC
Ruiz Foods

Patheon Api Inc

Mcleod Women’s Center
Mcleod Hospital

Francis Marion University
Francis Marion University

Johnson Controls

Mcleod Regional Medical Ctr

Forest Lake/120/127-03-93
C-K Sedgefield LLC
Powers Construction

Law Enforcement Complex
Koppers Ind

Springbranch MHP

Habitat 2000

Niagara Bottling LLC
Institution Food House
Flor Hou Auth/Park View
Honda of S C Mfg Co

50010009
50000107
50000132
56000058
56000421
50000080
50000081
50000066
56000065
56002489
56025200
56000510
50000039
56000172
50000096
56000002
50010011
50000069
56000800
82001173

316.36
65.32
59.68
52.20
41.98
28.63
18.30
15.60
14.90
14.25
14.09
13.94
13.62
13.28
11.41
10.86

9.95
9.71
9.33
9.09

Outside
Outside
Outside
Inside
Inside
Outside
Outside
County
Inside
Outside
Inside
Inside
County
Outside
Outside
Outside
Outside
County
Inside

Outside

Industrial
Industrial
Industrial
Business
Business
Business
Business
Business
Business
Business
Business
Business
Business
Business
Business
Business
Business
Business
Business

Business

The top 20 customers based on average water consumption in gallons per minute (gpm) were also
determined. Table 3-14 presents the average water consumption using January to December billing
records in 2022. The total consumption was divided by the number of days in billing cycle to
determine the average daily consumption. This data is used in the hydraulic model to evaluate the
impact of these high-demand customers on the overall water distribution system.

Table 3-14: Top 20 Customers Based on Average Water Consumption (January 2022 — December 2022)

Account Average Consumption Customer Customer
Customer Name Number Rate (gpm)’ Location Class

Niagara Bottling LLC
Ruiz Foods
Patheon Api Inc

Mcleod Women’s Center

May 2025

50010009
50000107
50000132
56000058

615.38
125.30
114.80
101.53

Outside
Outside
Outside

Inside

Industrial
Industrial
Industrial

Business
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T
Customer Name Number Rate (gpm)’ Location Class
Mcleod Hospital 56000421 73.31 Inside Business
I J L Mclaughlin Jr MHP? 47041000 60.07 Outside Residential
Francis Marion University 50000080 55.38 Outside Business
Francis Marion University 50000081 35.20 Outside Business
Johnson Controls 50000066 30.09 County Business
Mcleod Regional Medical Ctr 56000065 28.19 Inside Business
C-K Sedgefield LLC 56025200 27.88 Inside Business
Forest Lake/120/127-03-93 56002489 27.27 Outside Business
Powers Construction 56000510 26.67 Inside Business
Law Enforcement Complex 50000039 26.20 County Business
East Coast Housing 50000068 24.92 Outside Business
Koppers Ind 56000172 24.26 Outside Business
Springbranch MHP 50000096 21.94 Outside Business
GP Consumer Products LP 50010015 20.16 Outside Business
Habitat 2000 56000002 20.15 Outside Business
Institution Food House 50000069 18.67 County Business

' Calculated by dividing the total consumption by the number of days in billing cycle. Records with negative or large ‘number of
days in billing cycle’ were excluded from the calculation.

2 Meter billing data doesn’t report any water usage after April 2022 for this customer. Large water usage is reported in the first
three months. February and March records (28 total ‘days in billing cycle’) were used to calculate the average consumption for
this user.

3.2.5 Non-Revenue Water

Non-Revenue Water (NRW) refers to water that is lost or unaccounted for during the distribution
process, from the point of production to the point of consumption. In other words, NRW is the water
withdrawn from the source that does not generate revenue for the City. American Water Works
Association (AWWA) divides NRW into three main components:

e Real losses: physical losses that occur due to leaks, bursts, and other issues in the distribution
network. Real losses are often caused by aging infrastructure, corrosion, and inadequate
maintenance.

e Apparent losses: non-physical losses that occur due to meter inaccuracies, unauthorized
consumption, and data handling errors.

o Unbilled authorized consumption: unbilled consumption that is metered or unmetered. This
includes water used for firefighting, public sprinkler systems, and purging pipes.

The definitions of major water use categories of NRW, and the water balance chart modified from
AWWA'’s water audit spreadsheet is shown in Figure 3-12.
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Figure 3-12: AWWA water balance

Systemwide NRW was estimated for COF by comparing the total water production against the billing
data. Both surface and groundwater sources were considered. The NRW estimate is needed for
distribution system demand projections and for modeling purposes.

The systemwide NRW consists of the following two components:

e 30DQW SUR F Hegtvhaldd ®é lthe difference between raw and finished water quantities.

e 15: LQ WKH GLVWU L E Esfinar@asth® differéhce between the finished and billed

water quantities.

The plant process water for surface water from 2019 through 2022 is summarized in Table 3-15.

Table 3-15: Plant Process Water for 2019 — 2022

Raw Water Finished Water Pumped | Plant Process Water Plant Process Water
Year Treated (MGD) (MGD) (%) (MGD)

2019 4.36 4.25 2.52% 0.110
2020 4.48 4.36 2.64% 0.118
2021 5.81 5.58 3.95% 0.230
2022 6.77 6.34 6.33% 0.429
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Since the quality of the source water entering the treatment facility is different for surface water and
groundwater, and the surface water source contains more sediments (sand, clay, silt, and other soil
particles), bacteria, chemicals, and toxins than groundwater does, the surface water needs more
treatment and filtration than groundwater. As a result, process water for surface water is
considerably higher than groundwater.

Since only the quantities of groundwater pumped into the treatment plants are available for the
network of 31 wells, and the treatment requirements are typically low and negligible for groundwater,
only surface water was used in estimating the plant process water component of the systemwide
NRW. The treated and finished groundwater quantities are assumed the same for NRW calculations.
This assumption should be verified by recording process water usage (i.e., filter backwash) for each
groundwater treatment plant and metering of finished water pumped.

The estimated NRW in the distribution system considering both groundwater and surface water for
the most recent two years (2021 and 2022) is summarized in Table 3-16.

Table 3-16: Estimated NRW in the Distribution System for 2021 and 2022

Total Finished Plant Process Distribution
Water Pumped to | Water? System NRW*
Year System'! (MGD) (MGD) (%)
2021 Surface 5.81 5.58 42.15%
Groundwater 9.96 9.96 0
2022 Surface 6.77 6.34 0.429 9.56 39.87%
Groundwater 9.56 9.56 0

"Based on the COF Monthly Operating Reports (2021-2022)

2 Estimated as the difference between the raw water and the finished water quantities

3Based on the meter billing data (2021-2022)

4 Estimated as the difference between the combined finished water pumped to system from surface and groundwater sources and
the total billed water quantities from the meter billing data

Figure 3-13 illustrates the revenue and non-revenue water quantities, in MGD, for 2021 and 2022
graphically. This includes the combined water quantities from both surface and groundwater sources.
The average distribution system NRW for the COF water system is 41% of the finished water
quantity which represents a significant loss and must be managed to reduce the systemwide NRW.
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Figure 3-13: Revenue and non-revenue water quantities (MGD) for 2021 and 2022

3.25.2 Revenue and Non-Revenue Water Use Summary for 2022

Figure 3-14 shows the water use by type and estimated NRW in the distribution system for 2022.
The largest water user is Residential (30% water demand) followed by Business (22% water
demand), and industrial (8% water demand). Therefore, approximately 40% of the water from the
point of production to the point of consumption is unaccounted for.

Industrial

Business

Residential

Distribution System NRW

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%
Figure 3-14: Water use by type and estimated NRW in the distribution system for 2022

3.2.5.3 Future NRW Level and Goal

Reducing NRW should be an integral part of COF’s long-term water supply strategy as it not only
reduces operation costs and reclaims previously lost revenues, but it also helps preserve water
supply and delays costly expansion of water treatment facilities. Due to the currently high NRW level
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and the goal to optimize water production and reduce water loss throughout the planning horizon in
the COF system, the water demand projections will include a NRW reduction scenario. Based on
discussions with COF, a NRW goal of 15 percent will be used.

3.254 NRW Reduction Plan

NRW can be a significant issue for water utilities, as it represents a loss of revenue and can result in
higher operating costs, reduced supply reliability, and decreased water quality. Typically, the
distribution system NRW in water utilities ranges between 25 -50 percent (Atkinson, 2015). The
World Bank recommends that NRW level in water utilities should be less than 25 percent.

Some of the actions that other water utilities have implemented to help with NRW reductions are:

Improve treatment processes to reduce plant process water.

o Improve metering accuracy to reduce apparent loss.

e Conduct leak detection and repair study to reduce water loss in the system.
¢ Replace meters.

¢ Correct billing errors.

Additional system improvements must be evaluated through data collection for NRW reductions.

A general NRW Reduction Plan was created for the City utilizing guidance manuals from The Water
Research Foundation. The plan is broken up into nine steps, and it is provided in Appendix F.

May 2025 3-20



Water Distribution Master Plan
City of Florence AECOM

4 Population and Demand Projections

This section presents population and demand projections for the City of Florence and its surrounding
water distribution service area, which are essential for long-term water system planning. The
projections consider both the City's current growth trends and broader regional patterns,
incorporating data from the 2020 Census (U.S. Census Bureau, 2024) and the Florence, South
Carolina Comprehensive Plan and Existing City Report (COF, 2023b).

The analysis includes population forecasts for the City's growth boundary as well as projections for
residential, commercial, and industrial water demand categories for the entire service area. The
effects of non-revenue water are also analyzed. These projections aim to guide the City's
infrastructure development and resource allocation through 2045 for the water distribution system.

4.1 Population Projections

The City of Florence water service area is essentially the same as the Florence School District 1
boundary illustrated in Figure 4-1. As described in the City’s Comprehensive Plan, the growth
boundary, also shown in Figure 4-1, is an area that the City has identified for “rational consolidation
and expansion of the City’s incorporated area through a targeted annexation program, backed by
ongoing upgrades to the water and wastewater systems” (COF, 2023b). For development of
population projections, the 2020 Census data was reviewed for the City of Florence as well as
Florence County, since the City’s growth boundary and service area both include areas currently
outside of the City limits.
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Figure 4-1: City of Florence water service area

The Comprehensive Plan projected the City’s population to 2040. The projections made were based
on the current 2022 City limits. Based on these projections, the City’s population would grow by
approximately 0.8% per year, or 4% every 5 years as shown in Table 4-1. While the Florence
Comprehensive Plan (COF, 2023b) did not project population to 2045, the same 0.8% annual growth
rate was applied to estimate the population for that year.

Table 4-1: City of Florence Population Projections

| 2020 | 2028|200 | 2035 | 2040 | 2045

39,899 41,544 43,258 45,013 46,842 48,745

The Pee Dee Regional Council of Governments (COG) did not have any additional population
projection data. The projection data utilized by the COG is based on South Carolina Department of
Transportation (SCDOT) data. The COG received SCDOT data, but they had to send the recent data
back due to major discrepancies. Therefore, additional projection data was not available for
comparison.

While the City data projects an increase in population, the South Carolina Census State Data Center
projects Florence County will decrease in population over the next twenty years. Historically,
Florence County has increased in population as illustrated in Table 4-2. Therefore, to be
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conservative, it was assumed that the County would increase in population, but at a much lower rate
than the City. The Town of Timmonsville saw its population decrease from 2010 to 2020. For
consistency, it was assumed that the Town of Timmonsville population would follow the Florence
County projections.

Table 4-2: Florence County Historical Population

| 1950 1960 | 1970 | 1980 | 190 2000 2010 | 2020

79,710 84,438 89,363 110,163 114,344 125,761 136,885 137,059

For the City’s growth area, population increases are estimated at the same rate as the City of
Florence. This is based on the goal stated in the Comprehensive Plan that the City is willing to
upgrade utilities to support rational expansion in this area. Therefore, developers are more likely to
choose the growth area compared to areas outside the growth boundary where utility access may be
more difficult to obtain.

Table 4-3 illustrates the breakdown in projected population for the current City of Florence limits, the
growth boundary (outside of the City limits) and the areas of the County in the City’s service area
outside of the growth boundary.

Table 4-3: City of Florence Service Area Population Projections’

City Limits 39,899 41,544 43,258 45,013 46,842 48,745
Growth Boundary 36,025 37,510 39,057 40,642 42,293 44,012
Outside 32,990 33,320 33,654 33,990 34,330 34,673

Total 108,914 112,374 115,969 119,645 123,465 127,430

1The population shown reflects the number of people living within the City’s service area. However, this data does not represent the
number of customers served by the City’s drinking water distribution system. For more information about customer accounts, refer to
Section 3.2.

To identify the geographical impact of the projected growth, AECOM worked with City staff to identify
projected growth for the service area. Table 4-2 shows the five proposed industrial parks that will
have impacts on future water demands.

1. Industrial Park West

2. Technology Park

3. Pee Dee Commerce Industrial Park
4. East Palmetto Industrial Park

5. Dupont
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Figure 4-2: Proposed industrial parks
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Figure 4-3 shows the residential projects within the City of Florence service area that fall into one of
four categories:

New (Proposed) Projects:

Projects that have been submitted in some form (e.g., sketch plan or concept) but have not yet
undergone formal review. These projects are expected to move towards review eventually,
with anticipated timelines for homes or industries to be built within 3 to 6 years.

Under Review:

Projects that have passed the sketch plan stage and are actively undergoing developmental
review. Homes or industries associated with these projects are expected to enter the market
within 2 years, with full build-out potentially taking up to 4 years.

Under Construction:
Projects that are currently under construction. Homes or industries are expected to hit the
market within the next year, with full build-out potentially requiring up to 3 additional years.

Future (Potential) Development:

Conceptual projects, often involving properties that have not yet been purchased.
Development timelines are projected to range from 5 to 10 years before any construction
begins.

Growth projections beyond the 10-year horizon were initially based on population trends within
Census Tracts. However, while some tracts showed high projected growth due to their current large
populations, further review indicated these areas are largely built out. As a result, projected growth
for these tracts was reallocated to others with more available land and known potential for residential
development, which will likely experience significant growth.
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