EXECUTIVE SUMMARY
The development of the Brunswick-Glynn County Joint Water and Sewer Commission (JWSC)
began back in 2004 when the governments of the City of Brunswick and Glynn County began
collaborating to come to an agreement to provide unified water and sewer systems and services
to the community. A public referendum affirmed citizen approval; in July 2007 an Operational
Agreement was approved and on January 1, 2008 the JWSC was initiated. Until such time as all
benchmark milestones identified in the agreement are completed the JWSC acts only as an agent
of the Brunswick and Glynn County Governments and does not own the water and sewer system
assets.
The JWSC has commissioned Applied Technology & Management, Inc. (ATM) to complete a
master plan of the City of Brunswick and Glynn County owned water and sewer systems to
assess the status of the systems and plan for the 20-year capital improvements necessary to
meet the current and projected service area needs.
The overall service area of the City of Brunswick and Glynn County water and sewer systems
incorporate four separate areas: the North Mainland, the City of Brunswick, the South Mainland,
and St. Simons Island. In 2006, ATM completed the St. Simons Island 20 Year Water and Sewer
Master Plan which provided a similar scope of services as this master plan project for the areas
of St. Simons Island, Sea Island, and Lanier Island. As most of the necessary information was
developed for the 2006 master plan, only an update for the 2009 to 2029 period has been
provided for the St. Simons Island, Sea Island, and Lanier Island areas.
Currently the City owns the City of Brunswick Water System and the Academy Creek WPCP
System. The facilities are operated and maintained by JWSC staff. The Academy Creek WPCP
System collects, conveys, treats and disposes of sewage from the North Mainland in addition to
flows from the City. The County owns the North and South Mainland Water Systems, the Exit 29
WPCP System, and the St. Simons Island Water System and WPCP System. United Water, a
contract operator, operates and maintains the Glynn County owned water and sewer facilities.
The results of the facility inspections and the hydraulic models indicate that all of the water
systems are effectively well operated and are in relatively good condition, although there are
some reliability issues in the South Mainland Water System. The Academy Creek and Exit 29
WPCP transmission systems all function properly. The sewer lift stations on St. Simons Island
have effectively remained in the same condition as they were in 2005 with numerous lift stations
only having one pump which exposes the system and the community to sanitary sewer overflows
and potentially public health issues.
The hydraulic sewer models for the Academy Creek and Exit 29 WPCP systems indicate that the
systems have sufficient capacity for the base sewer flows and that although there may be
sections of insufficient or negative slopes, the facilities can still hydraulically handle the peak
flows. The occurrence of rainfall developed inflow and infiltration (RD I/I), however, does have a
significant impact on several of the sewer systems and leads to loss of system capacity,
additional operations costs to transfer and treat RD I/I, and can cause structural damage and loss
of integrity in the system. The Academy Creek WPCP system is an older system, similar in
nature to the St. Simons Island WPCP system, and both have significant amounts of concrete
and VCP pipe which is susceptible to RD I/I. The RD I/I analysis determined that approximately
60% of the Academy Creek sewer sub-basins and 50% of the St. Simons Island sewer subbasins indicate Critical to Medium RD I/I
In summary, between all of the water and sewer systems, Rehabilitation Capital Improvement
Projects (CIP) totaling $3.3 million and $47.5 million, respectively, have been identified for
completion over the 20 year study period, although the majority are recommended for completion
within the next ten years.
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Glynn County is poised for significant development in the western and northern reaches of the
County and the City is anticipating redevelopment leading to increased density in the near future
in accordance with the respective Community Agendas. Based on the available data and the
population projections generated for the Master Plan, the North Mainland is expected to grow by
2196% over the 20 year study period, and the South Mainland population is anticipated to
increase by 1896%. These new developments will need water and sewer infrastructure and will
be looking to the JWSC for supply and collection services. Completion of the Rehabilitation CIP
projects listed in Section 8.0 will successfully bring the existing water and sewer infrastructure to
an acceptable and reliable level of service which can then be extended or expanded as
necessary to serve future growth. The Expansion CIP developed for projected water and sewer
population growth throughout the 20 year study period include approximately $290 million for
sewer system expansions and approximately $100 million for water system expansions.
The projected growth and development in the north and western portions of the County will also
require the construction of an additional water pollution control plant which, based on the
population projections, should become operational during the period from 2014 – 2019, preferably
in the northwest area of the mainland north of Highway 99 and west of Highway 341/Spur 25
where it will be central to development. By the end of the 20 year study period the flow to the
new WPCP is estimated to exceed 7.0 MGD. Before the end of the 20 year period it is possible
that the 13.5 MGD Academy Creek WPCP will require an expansion but reduction of RD I/I or
redirection of sewer flow to the NW Mainland WPCP may alleviate the need for an expansion.
With rehabilitation of the gravity sewer systems on St. Simons Island, the 4.0 MGD St. Simons
Island WPCP is anticipated to have sufficient capacity for the 20-year study period including
sewer flows from Lanier Island.
The need for additional water production facilities is also anticipated for the North Mainland and
South Mainland Water Systems. Based on the projected rate of development, the North
Mainland Water System will exceed the permitted groundwater withdrawal rates within two to five
years. The South Mainland Water System will exceed permitted capacity within ten years. The
City of Brunswick water system is projected to have sufficient capacity for the service population
throughout the 20 year study period. Recently the St. Simons Island and Hampton Point water
systems on St. Simons Island were connected together. With this connection, it is anticipated
that the joined St. Simons Island water system has sufficient capacity for the 20-year study
period, for both peak and non-peak demands. It is not projected however that there is sufficient
capacity in the joined St. Simons Island water system to connect both the Sea Island and Lanier
Island water systems.
The JWSC was established with a goal to provide a single, unified water and sewer system which
enhances the service to its customers by avoiding the inefficient duplication of resources and
ensuring the availability of service for the existing customer base and the anticipated future
growth within the City and County. The completion of the Master Plan has been the first step in
achieving these goals and establishes the minimum efforts which should occur to provide the
desired high level of service to the customer base.
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1.0

INTRODUCTION

1.1

BACKGROUND AND PURPOSE

The development of the Brunswick-Glynn County Joint Water and Sewer Commission (JWSC)
began back in 2004 when the governments of the City of Brunswick and Glynn County began
collaborating to come to an agreement to provide unified water and sewer systems and services
to the community. As of that time, both the City and the County governments owned and
maintained their own water and sewer systems although sewage collected in the North Mainland
was transferred to the City of Brunswick system for treatment and disposal through an
intergovernmental agreement.
In June 2005, the two governments entered into an agreement to combine their independently
owned and operated water and sewer systems under a separate entity from which legislation was
introduced to the State General Assembly to create the Brunswick-Glynn County JWSC which is
a State agency although governed locally. A public referendum affirmed citizen approval; in July
2007 an Operational Agreement was approved and on January 1, 2008 the JWSC was initiated.
Until such time as all benchmark milestones identified in the agreement are completed the JWSC
acts only as an agent of the Brunswick and Glynn County Governments and does not own the
water and sewer system assets.
The JWSC was established with a goal to provide a single, unified water and sewer system which
enhances the service to its customers by avoiding the inefficient duplication of resources and
ensuring the availability of service for the existing customer base and the anticipated future
growth within the City and County. To this end, the JWSC has commissioned Applied
Technology & Management, Inc. (ATM) to complete a master plan of the City of Brunswick and
Glynn County owned water and sewer systems to assess the status of the systems and plan for
the 20-year capital improvements necessary to meet the current and projected service area
needs.
In order to assess inefficiencies in the water and sewer systems and to eliminate redundancies, a
complete evaluation of the major components of the City of Brunswick and Glynn County water
and sewer systems must be completed. To meet the goals of the master plan, ATM will provide
assessments of existing facilities, generate population projections and associated water demands
and sewer generation rates for the service areas, develop hydraulic models of the water and
sewer systems, and will develop rehabilitation and expansion capital improvement plans (CIPs)
which address the need for renovation of existing water and sewer facilities and for expanded,
upgraded, or new water production or water pollution control plants; water distribution systems
and storage facilities; or sewer collection, pumping and transmission facilities for a planning
period of 20 years from 2009 to 2029. The resulting Water and Sewer Master Plan will identify
feasible solutions to water and sewer problems that balance the desired level of service to be
provided with environmental, funding, and regulatory constraints. This master plan is intended to
provide a concise guide for the JWSC to utilize for planning near-term and long-term water and
sewer system improvements.
The overall service area of the City of Brunswick and Glynn County water and sewer systems
incorporate four separate areas: the North Mainland, the City of Brunswick, the South Mainland,
and St. Simons Island. In 2006, ATM completed the St. Simons Island 20 Year Water and Sewer
Master Plan which provided a similar scope of services as this master plan project for the areas
of St. Simons Island, Sea Island, and Lanier Island. As most of the necessary information was
developed for the 2006 master plan, only an update for the 2009 to 2029 period will be provided
for the St. Simons Island, Sea Island, and Lanier Island areas. Accordingly, Sections 2.0 through
6.0 will address only the North Mainland, City of Brunswick, and South Mainland. Section 7.0 will
provide the necessary updates to the 2006 St. Simons Island 20 Year Water and Sewer Master
Plan, and Sections 8.0 and 9.0 will incorporate all four areas.
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1.2

PHYSICAL DESCRIPTION OF SERVICE AREA

The Water and Sewer Master Plan evaluation encompasses the majority of Glynn County. The
physical aspects of the service areas are described below:
1.2.1

MASTER PLAN EVALUATION AREA

The Master Plan evaluation area encompasses primarily all of Glynn County except for Jekyll
Island which is served by the Jekyll Island Authority. The evaluation area is bounded by the
Glynn County line to the west, north and south where it meets with the counties of Brantley and
Wayne, McIntosh, and Camden, respectively. The evaluation area also encompasses St. Simons
Island, Sea Island and Lanier Island which are bordered by the Hampton River to the north, St.
Simons Sound to the South, and the Atlantic Ocean to the East. Figure 1.1 provides a map of the
Glynn County with the Master Plan evaluation areas delineated.
This area has a combined land area, including marshes and wetlands, of approximately 276,259
acres, or 432 square miles. Section 2.1 delineates land use and corresponding area for the
Master Plan evaluation area.
According to the United States Geological Survey (USGS), the topographical elevations of the
evaluation area range from a high of approximately 36 feet to a low of 0 feet, North American
Datum of 1983 (NAD83). The higher areas are typically found in the North Mainland along the I95 corridor and in eastern parts of the South Mainland. The topography of this area gently slopes
downward from the high areas towards the many rivers. Figure 1.2 depicts the topography of the
area.
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Figure 1.1: JWSC
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1.2.2

WATER SYSTEM SERVICE AREAS

For purposes of this Master Plan there are essentially four water system service areas: the North
Mainland; the City of Brunswick; the South Mainland; and the St. Simons Island, Sea Island and
Lanier Island areas. The St. Simons Island, Sea Island and Lanier Island areas were the topic of
the 2006 St. Simons Island 20 Year Water and Sewer Master Plan and for purposes of this study
will be considered one service area and are updated together under Section 7.0. Currently
privately owned, operated, and maintained water systems serve both Sea Island and Lanier
Island.
Currently, the North Mainland water service area serves customers from the I-95 Exit 38 area up
to Hwy 99. The water system includes four water production facilities, one elevated storage tank,
and 79 miles of water mains ranging in size from 2- to 12- inch.
The City of Brunswick water service area currently includes the city limits of Brunswick and
unincorporated areas to the north of the City. The water system includes five water production
facilities, six elevated storage tanks, and 218 miles of water mains ranging in size from 2- to 16inch. Figure 1.3 depicts the water service area for both the North Mainland and the City of
Brunswick.
The South Mainland water service area currently serves the developed area around the U.S. I-95
interchange at Exit 29 and extends west approximately six miles. The water system includes two
water production facilities and 32 miles of water mains ranging in size from 2- to 12- inch. Figure
1.4 depicts the water service area for the South Mainland.
It should be noted that there are numerous industrial and commercial facilities within the service
areas that own, operate, and maintain private wells and water systems. These include the
Georgia Port Authority Colonel’s Island International Auto Processing facility, Hercules, Inc, and
SeaPak/Farm Rich. Additionally, there are numerous small housing areas that are served by
localized private water systems which own and operate the systems. A majority of such systems
are owned and operated by Woodrow Sapp. These systems are outside of the JWSC water
distribution system networks.
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1.2.3

SEWER SYSTEM SERVICE AREAS

For purposes of this Master Plan there are essentially three sewer system service areas: the
Academy Creek WPCP; the Exit 29 WPCP; and the St. Simons Island WPCP systems. As stated
in Section 1.2.2 above, the St. Simons Island, Sea Island and Lanier Island areas were the topic
of the 2006 St. Simons Island 20 Year Water and Sewer Master Plan and for purposes of this
study will be considered one service area and are updated together under Section 7.0. Currently
both Sea Island and Lanier Island privately own, operate, and maintain sewer systems on the
islands.
The Academy Creek WPCP sewer service area includes both the City of Brunswick and some of
the unincorporated areas to the north of the City, but also the North Mainland area. The North
Mainland sewer collection and transmission systems are owned by Glynn County. Prior to the
formation of the JWSC, the sewage collected in the North Mainland was transferred, per the
terms of an intergovernmental agreement between Glynn County and the City of Brunswick, to
the Academy Creek WPCP collection and transmission system for treatment and discharge. Four
Parshall flumes located near the discharge points from the North Mainland were used to monitor,
measure, and bill Glynn County for the sewer treatment and disposal fees. Now that the JWSC
acts as an agent for both the City of Brunswick and the Glynn County sewer systems, the North
Mainland and City of Brunswick sewer systems are considered one system although operation of
the North Mainland system is still provided by United Water.
The Academy Creek WPCP sewer system includes one water pollution control plant at Academy
Creek, 130 lift stations, 293,254 LF of forcemain ranging in size from 2- to 18- inch, and 968,266
LF of gravity sewer mains from 6- to 48- inch. Figure 1.5 depicts the service area for the
Academy Creek WPCP Sewer System.
The Exit 29 WPCP service area includes the developed area around the U.S. I-95 interchange at
Exit 29 and extends west approximately six miles and east approximately one and a half miles.
The sewer system includes one water pollution control plant, 8 lift stations, 25,889 LF of
forcemain ranging in size from 2- to 8- inch, and 70,332 LF of gravity sewer mains from 8- to 12inch. Figure 1.6 depicts the service area for the Exit 29 Sewer System.
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2.0

EXISTING CONDITIONS

2.1

LAND USE

As previously stated, Glynn County can be divided into three main areas, the North Mainland, the
City of Brunswick and the South Mainland. The City of Brunswick has a very integrated
arrangement of mixed land uses, fundamentally due to its historic grid. The more recently
developed areas of the North and South Mainland lack a specific grid system creating a less
structured land use pattern. The land uses throughout the project area include Commercial,
Residential/Planned Residential, Agricultural, Industrial, Public and Institutional, Transportation
and Utilities, Parks and Conservation, Undevelopable, and Undeveloped. The Glynn County GIS
department provided all existing land use data including marsh/wetland data. Figure 2.1 depicts
the present land use of the service area. It should be noted that a significant portion of the lands
in the western portion of the County are undeveloped.
Glynn County covers 439 square miles of land area in Southwest Georgia, 36 of which represent
Saint Simons Island. The topographic features have played an important part in the development
of Glynn County and the area’s land uses. The County’s natural environment consists of
expansive marshes, shorelines, several rivers and lakes, swamps and forests. All of which have
created a strong base for industries such as fishing, shipping, manufacturing, industrial, tourism
and forestry. Glynn County also offers one of two deep sea ports in Georgia and direct access to
I-95, a primary national north to south corridor. All of these features have attracted companies
such as Babcock & Wilcox, Inc., Georgia Pacific, SeaPak Inc. and Hercules Inc. Federal, state
and regional facilities such as Georgia Ports Authority, the Federal Law Enforcement Training
Center (FLETC), Southeast Regional Medical Center and the Colonel’s Island automobile
processing industrial park all reside in Glynn County and are beneficial to the economy.
The City of Brunswick is likely to see growth as infill and redevelopment, while a significant
amount of future development is defined to the North and South Mainland. The North and South
Mainland areas are largely in a rural state, but development proposals for these parts of the
County are being submitted very quickly although there has been a downturn due to the current
economic downturn. These areas are rural, with scattered, low density residential developments
and substantial forested areas. Per the Glynn County Comprehensive Plan, these areas will
develop as a series of mixed use villages and neighborhood clusters within a rural environment of
conservation and resource based land uses.
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Parks, Recreations, Conserv

2.2

WATER SYSTEMS

The three water systems maintained by JWSC are the North Mainland, the City of Brunswick, and
the South Mainland. The North Mainland System is supplied by four Water Production Facilities
(WPFs) including Canal Road, Perry Lane Road (Ridgewood), Golden Isles I, and Golden Isles II
WPFs. These facilities all vary in components but typically have well(s), finished water storage,
and gas chlorination at a minimum. Golden Isles I WPF provides fluoridation; Golden Isles I and II
WPFs have cascade aeration on the ground storage tanks and have high service pumps to feed
into the water distribution system. The Perry Lane Road WPF is equipped with a hydropneumatic
tank to provide pressure equalization and normalize pump operation. The Canal Road WPF
pumps directly in to the water distribution system without storage. Two of the WPFs, Canal Road
and Golden Isles II, also have emergency power generation facilities. There is one elevated
storage tank, the Cate Road tank, in the North Mainland System which provides 500,000 gallons
of storage.
The City of Brunswick System is supplied by five WPFs which include the I-95 WPF, Brunswick
Villas, Goodyear, Howard Coffin Park, and the FLETC WPFs. The facilities have production
wells, ground storage tanks with cascade aeration, high service pumps, gas chlorination,
fluoridation, and phosphate (PO4) addition. The I-95 and FLETC WPFs each have two
production wells; the other WPFs in the City system are served by single wells. Around 1991 the
Perry Park WPF was constructed with a well, ground storage tank and elevated storage tank.
The facility has since been decommissioned and the well is used only as a test well by the USGS
for conductance and chloride readings. JWSC no longer uses any components of the Perry Park
WPF except for the elevated storage tank.
There are six elevated storage tanks in the City of Brunswick System which provide 3.55 million
gallons of storage in total. The elevated storage tanks are located at Prince Street, Brailsford
Street, FLETC-Glynco, Glynn Place Mall, Perry Park, and I-95/US 341.The elevated tanks “float”
on the system, filling during periods of low water demand and provide storage for operational
equalization and fire protection. The tank water levels are monitored with telemetry and used to
control high service pump operation at the WPFs.
The South Mainland System is supplied by two WPFs including the Fancy Bluff WPF and the Exit
29 (South Port) WPF. The Fancy Bluff facility has a well, finished water storage tank with cascade
aeration, gas chlorination system and high service pumps. The Exit 29 WPF has a well, a
hydropneumatic tank and provides fluoridation. Neither of the South Mainland WPFs has
emergency power generation facilities. There are no elevated storage tanks in the South
Mainland System.
2.2.1

MAJOR WATER TRANSMISSION SYSTEMS

A primary goal of the Master Plan is to evaluate the condition and needs of the existing water
system, to eliminate redundancies in the system and pool resources to correct existing
deficiencies and plan for future growth and expansion of the service areas. A comprehensive
assessment of all components of the water systems is not necessary to achieve these goals in an
effective manner. ATM collaborated with JWSC staff to define the components of the water
systems which represent the major backbone of the water systems including water mains, source
water from groundwater wells, and treatment, storage, and pumping facilities. In total, these
components of the systems have been termed the Major Water Transmission Systems. All the
components of the major water transmission systems are public and are maintained by either the
JWSC or United Water staff.
The North Mainland major water transmission system is composed of approximately 414,250
linear feet (LF) of water mains ranging in size from 2- to 12-inch, four water production facilities
Brunswick Glynn County JWSC
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and one elevated storage tank. The limits and components of the North Mainland major water
transmission system are depicted in Figure 2.2.
The City of Brunswick major water transmission system is composed of approximately 1,149,100
LF of water mains ranging in size from 2- to 16-inch, five water production facilities, and six
elevated storage tanks. The limits and components of the City of Brunswick major water
transmission system are depicted in Figure 2.3.
The South Mainland major water transmission system is composed of approximately 168,260 LF
of water mains ranging in size from 2- to 12-inch and two water production facilities. There are no
elevated storage tanks in the system. The limits and components of the South Mainland major
water transmission system are depicted in Figure 2.4.
Additional detailed information on the major water transmission system components is provided in
the following sections.
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2.2.1.1 WATER PRODUCTION FACILITIES
As noted in previous sections, there are multiple water production facilities serving each of the
three water systems on the Glynn County Mainland. All of the water production facilities utilize
groundwater for source water. The aquifer source of water varies by well but is predominantly
from the Floridan and Upper Floridan with the more recently constructed wells providing water
from the Miocene Aquifer. The quality of the water is such that typically only cascade aeration,
chlorination, and fluoridation are required for treatment. Cascade aeration is utilized to release
hydrogen sulfide from the groundwater. The water production facilities serving the City of
Brunswick water system also inject phosphates (PO4) into the water to improve water quality.
The application of phosphates (polyphosphates) to groundwater supplies is used to improve
water quality by sequestering nuisance metals such as iron, manganese, calcium and
magnesium.
Not all of the water production facilities provide aeration and fluoride treatment, but, at a minimum
chlorination is provided at each facility. Table 2.1 provides an overview of the treatment
processes and major components of all the water production facilities in the three water systems.
Detailed information for each facility based on ATM conducted site inspections and data
gathering is provided in Appendix A.
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0.20 MG
0.25 MG
No
No

0.113 MG
0.12 MG 0.03
MG
0.30 MG
0.25 MG
0.50 MG

No
0.30 MG

1
1
1
2

1

1
2
2
1

1
1

sles I
les II
oad
(Ridgewood)

odyear

C-Glynco
I-95
Coffin Park

th Port)
ancy Bluff

wick Villas

Ground
Storage Tank

No. of Wells

me

No
Yes

Yes
Yes
Yes
Yes

Yes

Yes
Yes
No
No

Cascade
Aeration

High Service
Pumps

Chlorination

No
2
No
3
No
3
--3
South Mainland Water System
Yes
No
No
2
150 lb Gas
150 lb Gas

150 lb Gas
150 lb Gas
150 lb Gas
150 lb Gas

North Mainland Water System
No
2
150 lb Gas
No
2
150 lb Gas
No
0
150 lb Gas
Yes
0
150 lb Gas
City of Brunswick Water System
No
2
150 lb Gas

Hydropneumatic
Storage Tank

Table 2.1 Water Production Facility Components

Yes
Yes
Yes
Yes
No
No

Hydrofluosilic Acid
No

Yes

Hydrofluosilic Acid
Hydrofluosilic Acid
Hydrofluosilic Acid
Hydrofluosilic Acid
Hydrofluosilic Acid

No
No
No
No

Phosphate
(PO4)
Addition

Hydrofluosilic Acid
No
No
No

Fluoridation

Yes
Yes

Yes
Yes
Yes
Yes

Yes

Yes
Yes
No
Yes

Raw Water
Meter

2.2.1.2 WATER SYSTEM PERMITS
Each of the three water systems is permitted for consumptive water use under separate State of
Georgia Environmental Protection Division (EPD) Department of Natural Resources (DNR)
permits. The North Mainland water system has two permits, the City of Brunswick water system
has one permit, and the South Mainland water system has two permits. Table 2.2 provides
information on the permits, the location of the wells, and the permitted aquifer withdrawal.
As noted in the table, the source water for the water systems is provided from various aquifers
including the Floridan, Upper Floridan, and the Miocene.
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tive

0.450

2.000

9.000

1.300

1.000

2

8

3

1

South Mainland Water System - PWS ID# GA1270150
1.300
Floridan
Exit 29 WPF
1.000
Miocene
Fancy Bluff WPF

1

1

2
2
1
1
1
1

1
2

No. of Wells at Water
Production Facility

City of Brunswick Water System - PWS ID# GA1270000
8.440
Floridan
I-95 WPF
FLETC WPF
Brunswick Villas WPF
Goodyear WPF
Howard Coffin WPF
Perry Park WPF

Water Production
Facilities Served

1
1

Aquifer
Withdrawal

North Mainland Water System - PWS ID# GA1270142
0.350
Upper Floridan
Canal Road WPF
Perry Lane Rd WPF
2.000
Miocene
Golden Isles I WPF
Golden Isles II WPF

Total Permitted
Total Permitted
Allowed Monthly ADF Allowed Annual ADF
(MGD)
(MGD)

3

No. of Wells
Permitted

Table 2.2 Water System Permits – Wells

5/21/2014

12/31/2017

USGS Test Well: Not Used

12/31/2017

10/2/2018

12/31/2017

Permit Expiration

2.2.1.3

ELEVATED STORAGE TANKS

The North Mainland water system elevated storage tank at Cate Road has a capacity of 500,000
gallons. The tank water level is monitored by telemetry and used to establish On/Off control
points for the Golden Isles II high service pumps.
The City of Brunswick water system has six elevated storage tanks located at Prince Street,
Brailsford Street, FLETC-Glynco, Glynn Place Mall, Perry Park, and I-95/US 341.
The Prince Street elevated tank is of steel construction with a storage capacity of 750,000. The
tank site is secured by a chain link fence and padlocked gate. The tank water level is monitored
by a pressure transducer connected to the City’s telemetry system and provides the operational
control points for the Howard Coffin WPF high service pumps.
The Brailsford Street elevated storage tank is a 500,000 gallon capacity steel tank. The tank site
is secured by a chain link fence and padlocked gate. Water and sewer pipe material and precast
manhole components are stored on the secured facility site, but do not interfere with access to
the tank or water system facilities. A pressure transducer connected with telemetry records the
water level in the tank. The recorded pressures are used to control the high service pump
operation at both Goodyear and Brunswick Villa WPFs
The FLETC-Glynco elevated storage facility is a steel 300,000 gallon capacity tank. The tank
water level is monitored by telemetry and used to control the high service pump at the FLETC
water production facility.
The Glynn Place Mall elevated tank is of steel construction and has a storage capacity of 500,000
gallons. The facility is located on the Scranton Connector, just north of the Glynn Place shopping
mall. The tank water level is monitored and recorded using telemetry. The tank floats on the
distribution system but does not directly control the operation of any of the systems high service
pumps.
The Perry Park elevated storage tank has a capacity of 1,000,000 gallons and was constructed in
1991 with a ground storage tank and pumping facility. The ground tank and pump station have
since been abandoned but the elevated tank is still in service. The site is secured by chain link
fence and a padlocked gate. The tank floats on the distribution system and provides pressure
equalization and fire protection.
The I-95/US 341 elevated water storage tank is a steel tank on a concrete pedestal with a
capacity of 500,000 gallons. The tank is equipped with a telemetered pressure transducer to
monitor tank water levels, which are used to control the I-95 Reservoir WPF’s high service
pumps. The site is secured by chain link fencing and a padlocked gate and includes an
operations building with a restroom, office and basic laboratory facilities.
Operation information for the elevated storage tanks in the North Mainland and City of Brunswick
water systems is summarized in Table 2.3. There are no elevated storage tanks in the South
Mainland water system.
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Table 2.3 Elevated Storage Tanks
Elevated Storage Facility

JWSC
Facility ID

Volume
(MG)

System
Elevation
(ft)

Pump Station
Controlled by
EST Level

Overflow
System
Pressure
(psi)

Overflow
Elevation
(ft)

Golden Isles II

--

--

57.6

142.3

North Mainland Water System
Cate Road Elevated Tank

NM103EST

0.50

23.0 +/-

City of Brunswick Water System
Goodyear PS &
12EST
0.50
9.29
Brunswick Villa PS

First Street Elevated Tank
FLETC-Glynco Elevated Tank

108EST

0.30

13.76

FLETC-Glynco PS

58.7

149.3

Glynn Place Mall Elevated Tank

13EST

0.50

16.61

None

56.3

146.7

I-95 Exit 36 Elevated Tank

114EST

0.50

25.0 +/-

I-95 Reservoir PS

55.4

153.0

Prince Street Elevated Tank

11EST

0.75

4.93

Howard Coffin PS

59.2

141.7

Perry Park Elevated Tank

15EST

1.00

9.26

None

57.5

142.5
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2.2.1.4

HIGH SERVICE PUMPS

Table 2.4 below summarizes available information on the high service pumps in the various water
systems.
Table 2.4 High Service Pumps
Water Pumping Facility

Golden Isles I
Golden Isles II
Ridgewood (Perry Lane Rd)
Canal Road
Howard Coffin Park

Goodyear
Brunswick Villa
FLETC-Glynco

I-95 Reservoir

Exit 29 WPF
Fancy Bluff

2.2.2

High
Service
Pump
Number

Manufacturer

Serial
Number

Motor Hp

North Mainland Water System
HSP1
Peerless
5AE14

638033A

60

HSP2

226347B

60

Peerless

Model
Number

5AE14

HSP1

Peerless

5AE14

693106A

75

HSP2

Peerless

5AE14

693106B

75

WP1

Peerless

12MB-3FD

TI-44210

60

WP2

Goulds

7CHC-6

OR440062

15

TI-37902

75

86-1748-2

50

WP1
Peerless
12MB-3
City of Brunswick Water System
HSP1
Aurora
411-BF
HSP2

Peerless

5AE14N

728353

50

HSP3

Peerless

6AE16

208691

100

HSP1

Peerless

6AE14

708188

75

HSP2

Peerless

6AE14

458181

75

HSP1

Peerless

6AE14

708187

75

HSP2

Peerless

6AE14

458179

75

HSP1

Peerless

5AE14G

458184

50

HSP2

Peerless

5AE14G

--

50

HSP3

Peerless

5AE14G

--

50

HSP1

Peerless

6AE14

789613

75

HSP2

Peerless

6AE14

--

75

HSP3
Peerless
6AE14
South Mainland Water System
WP1
Peerless
--

--

75

--

100

Peerless

5AE14

630573A

75

Peerless

5AE14

630573B

75

HSP1
HSP2

BASE POPULATION FOR WATER SYSTEM AREAS

Development of a base population is critical to the Master Plan, as it is used for the determination
of a per capita water demand, which forms the basis for future water projections. Reliable
published 2007 population data for Glynn County was not available and therefore had to be
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developed based on the most recent and reliable published population data available. The 2005
Brunswick Area Transportation Study represented the most recent population data for the service
area. This study divided the service area into small geographical units called Traffic Analysis
Zones (TAZ). This study estimated a population value and physically defined each TAZ using
U.S. Census boundaries, land use, regional employment type, roads, railroads and natural
geographic features.
The defined TAZ areas separated the mainland region into 306 TAZ areas. Each of the 306 areas
was then classified by the appropriate water system service area; the North Mainland, the South
Mainland or the City of Brunswick System. The resulting GIS data layer was used for future
growth projection and demand loading.
The TAZ populations set forth by the 2005 Brunswick Area Transportation Study identified a total
number of residents in each area. For the purpose of this Master Plan it was important to
examine each 2005 TAZ population value and eliminate residents that did not utilize the water
system within their areas. The water customer accounts from 2007 were geocoded against the
County’s GIS address layer and used to validate the TAZ populations served. Additional data
including zoning type, specific subdivision information, aerial imagery and the current build out
status of existing development areas were evaluated to determine an appropriate 2007 water
customer base population. This produced an accurate representation of the water customer
population.
During calibration of the hydraulic model, more recent customer data (through July 2009) was
obtained and the base service population and related demands were updated using the more
current and accurate data. Additionally, all TAZ population numbers for the water demand
projections were cross examined with the current billing data and adjusted accordingly. The base
2009 populations for the three water service areas are provided in Table 2.5.
Table 2.5 Water Service Area 2009 Populations
Water System

Service Area 2009
Population
7,510
31,246
1,470

North Mainland Water System
City of Brunswick Water System
South Mainland Water System

2.2.3

HISTORIC WATER PRODUCTION RATES

The total monthly flow, monthly average daily flow (MADF) and annual average daily flow (AADF)
water production for each water system from January 2008 through June 2009 is provided in
Table 2.6. The MADF values for the North Mainland, City of Brunswick and the South Mainland
were calculated based on total monthly water production records provided by the JWSC and
United Water for the three systems.
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Table 2.6:

Date
Jan-08
Feb-08
Mar-08
Apr-08
May-08
Jun-08
Jul-08
Aug-08
Sep-08
Oct-08
Nov-08
Dec-08
Jan-09
Feb-09
Mar-09
Apr-09
May-09
Jun-09
AADF
(MGD)

Average Historic Water Production for Each Water System

North
North
City of
City of
South
South
Mainland
Mainland
Brunswick Brunswick
Mainland
Mainland
(Total MG) MADF (MGD) (Total MG) MADF (MGD) (Total MG) MADF (MGD)
19.407
0.63
141.17
4.55
7.416
0.24
18.873
0.67
128.94
4.45
7.174
0.26
21.167
0.68
142.31
4.59
8.701
0.28
27.017
0.90
140.79
4.69
10.021
0.33
31.953
1.03
153.18
4.94
11.675
0.38
32.391
1.08
145.27
4.84
11.100
0.37
31.131
1.00
148.48
4.79
9.731
0.31
27.803
0.90
138.62
4.47
9.389
0.30
25.454
0.85
130.01
4.33
8.750
0.29
23.560
0.76
132.09
4.26
9.015
0.29
21.455
0.72
129.30
4.31
9.034
0.30
20.502
0.66
123.02
3.97
8.531
0.28
20.206
0.65
120.11
3.87
9.377
0.30
19.271
0.69
107.80
3.85
7.385
0.26
24.539
0.79
120.43
3.88
9.104
0.29
23.758
0.79
119.44
3.98
9.634
0.32
25.130
0.81
126.82
4.09
10.294
0.33
25.416
0.85
129.92
4.33
10.073
0.34
0.80

4.35

0.30

To determine the future Maximum Daily Flow (MDF) it was necessary to identify the maximum
day water production and calculate a maximum day to average day ratio. The City’s Average
Day and Maximum Day recorded water production are shown in Table 2.7 below.
The maximum recorded daily production during the study period was 7.284 MG; however the City
experienced a major line break during that day so instead the maximum day production from
January 2008 of 6.362 MG was used. A MDF factor of 1.54 was generated by dividing the City’s
MDF by the annual ADF for the most recent twelve-month period, and is shown along with the
MDF for each system in Table 2.8. Since daily production records were not available for the North
Mainland or South Mainland facilities, the 1.54 MDF to ADF ratio is used for all future maximum
day demand projections.
To calculate a Peak Hour Flow (PHF) factor, the approximate peak supply was determined from
the results of an Extended Period Simulation (EPS) using the calibrated hydraulic model for the
City’s major water transmission and distribution system with an Average Day Demand. The
simulation showed the peak demand on the system to occur between 10:00 and 11:00 am with a
combined pumped flow from all operating high service pumps and flow to the system from all
elevated storage tanks of approximately 4,100 gallons per minute (gpm). This resulted in a PHF
factor of 2.22. The PHF for each system based on the calculated PHF factor for the City are
shown in Table 2.8.
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Table 2.7:

Average and Maximum Day Historic Water Production for City System

Date
Jan-08
Feb-08
Mar-08
Apr-08
May-08
Jun-08
Jul-08
Aug-08
Sep-08
Oct-08
Nov-08
Dec-08
Jan-09
Feb-09
Mar-09
Apr-09
May-09
Jun-09
Jul-09

Average Day Production
(Mgals)
4.554
4.605
4.591
4.693
4.941
4.842
4.790
4.471
4.334
4.261
4.310
3.968
3.875
3.850
3.885
3.981
4.091
4.331
4.253

Maximum Day Production
(Mgals)
6.362
5.619
1
7.284
5.827
6.127
5.563
5.729
5.451
5.893
5.283
5.140
5.087
4.518
5.619
4.919
4.748
5.001
5.763
4.905

1 - The 7.284 MG production occurred in March 2008 during a major water main break and was ommitted from
this study.

Table 2.8:

Maximum Day and Peak Hour Water Production
ADF
(MG)

MDF
Factor

MDF
(MG)

PHF
Factor

North Mainland

0.79

1.54

1.08

2.2

1,207

City of Brunswick

4.14

1.54

6.36

2.2

6,322

South Mainland

0.30

1.54

0.27

2.2

458

Total

5.23

System

7.71

PHF
(gpm)

7,987

A typical range of peaking coefficients in the U.S. for PHFs and MDFs are 2.0 to 7.0 and 1.5 to
3.5, respectively. These coefficients were provided by the Hydraulic Design Handbook, Larry W.
Mays, 1999. The factors calculated for JWSC concur with the typical ranges.
2.2.4

DAILY DEMAND

Water demands vary throughout the day and can be significantly different among residential and
commercial users. Daily demand variations are typically shown on a diurnal demand curve, which
plots the percentage of daily demand average or maximum daily demand versus time. To
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improve the calibration accuracy of the hydraulic water model, distinct user patterns were applied
for Residential and Non-residential (commercial, industrial, etc.) water customers.
The residential curve was developed by modifying a typical diurnal use pattern to conform more
closely to the City’s water system characteristics as evidenced by telemetry data; specifically, the
AM peak began earlier and was more pronounced than the standard diurnal demand curve
developed by American Water Works Association (AWWA Manual M32, 1989). The nonresidential pattern is from a typical commercial/industrial diurnal curve, with a slight adjusted
increase to accommodate lunchtime activities. Future model scenarios for planning purposes
were performed using a single composite diurnal pattern applied to aggregated water demand
projections. Figure 2.5 displays the diurnal patterns developed and using in this study.
Figure 2.5 Diurnal Water Demand Patterns

2.2.5

SEASONAL CHANGES

Water demands for all three water systems were seasonal in nature, having a noticeable,
consistent increase from April through July for all of the water systems. This seasonal increase is
most likely due to high tourism rates and higher irrigation uses during the summer months. The
hydraulic model scenarios included modeling of maximum day conditions, which exceed the peak
demands experienced during the high seasonal use.
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2.2.6

WATER USAGE PER CAPITA

Per capita water usage was evaluated on a system by system basis by comparing meter billing
records against the population data extracted from Census and TAZ information described
previously in this report. Consideration was given to basing per capita usage on water production
records provided by the City and United Water, however, this method resulted in unusually high
rates due to a small number of large industrial and commercial users. By using metered
consumption data, it was possible to remove the large users form the base calculations to
produce more representative per capita rates.
.
The calculated per capita water usage for the North Mainland is 113 gallons per capita day
(gpcd). The per capita usage for the City and South Mainland service areas was calculated to be
138 gpcd and 139 gpcd, respectively. This variation should be expected due to the make-up of
the individual service areas. The North Mainland area is primarily residential with less supporting
commercial infrastructure while the City has more of a mix of residential and commercial/
industrial users.
2.2.7

UNACCOUNTED-FOR WATER

In any water system there is some unaccounted-for water use. Unaccounted-for water is the
difference between the total water supplied to the water systems from water production facilities
and the amount of metered water consumption. There are several reasons for water not being
accounted for, including system leakage, meter inaccuracies and un-metered hydrant flushing
activities.
The total monthly metered consumption provide by JWSC was compared against recorded total
monthly water production for a six month period from January 2009 to June 2009 to determine a
representative average percentage of unaccounted-for water for the three systems. The results
of this analysis indicated that the City and North Mainland systems experience approximately
13% of water loss, with the South Mainland system experiencing noticeably higher losses of
approximately 22%. The South Mainland Water System has several large, long dead end
watermains and if significant flushing of these lines is conducted it could increase the
unnaccounted-for water. Additionally problems with the meters, particularly on a commercial
account could cause significant unaccounted-for water rates

2.3

SEWER SYSTEMS

JWSC maintains two separate sewer systems on the Glynn County Mainland. The two systems
are the Academy Creek Water Pollution Control Plant (WPCP) system which serves the North
Mainland and the City of Brunswick and the Exit 29 WPCP which serves the South Mainland.
Each system has one water pollution control plant for the treatment and disposal of the collected
sewage. Additional information on the collection, transmission, and treatment and disposal
systems is provided in the following sections.
2.3.1

MAJOR SEWER TRANSMISSION SYSTEMS

The goal of the Master Plan is to evaluate the condition and needs of the existing sewer systems,
to eliminate redundancies in the systems and pool resources to correct existing deficiencies and
plan for future growth and expansion of the service areas. A comprehensive assessment of all
components of the sewer systems is not necessary to achieve these goals in an effective
manner. As with the water systems, ATM collaborated with JWSC staff to define the components
of the sewer systems which represent the major backbone of the sewer collection and
transmission systems including gravity sewer mains, lift stations, forcemains, and the water
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pollution control plants. In total, these components of the systems have been termed the Major
Sewer Transmission Systems. All the components of the major sewer transmission systems are
public and are maintained by either the JWSC or United Water staff.
The Academy Creek WPCP major sewer transmission system is composed of approximately
120,100 LF of gravity sewer mains ranging in size from 8- to 48-inch, 467 manholes, 21 lift
stations (20 active), approximately 121,700 LF of sewer forcemains ranging in size from 6- to 18inch, and the Academy Creek WPCP. The limits and components of the Academy Creek WPCP
major sewer transmission system are depicted in Figure 2.6 and Figure 2.7.
The Exit 29 WPCP major sewer transmission system is composed of approximately 2,657 LF of
gravity sewer mains ranging in size from 10- to 12-inch, 14 manholes, 5 lift stations,
approximately 23,100 LF of sewer forcemains ranging in size from 4- to 8-inch, and the Exit 29
WPCP. The limits and components of the Exit 29 WPCP major water transmission system are
depicted in Figure 2.8.
Additional detailed information on the major sewer transmission system components is provided
in the following sections.
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2.3.1.1 WATER POLLUTION CONTROL PLANTS
The Academy Creek WPCP is a 13.5 MGD secondary treatment facility which discharges to
Academy Creek. The Academy Creek WPCP treatment processes include primary screening,
grit removal, pure oxygen aeration basins, clarification, chlorination, dechlorination, and cascade
reaeration prior to discharge through an outfall into Academy Creek.
The existing Exit 29 WPCP is a 0.3 MGD secondary treatment package plant facility which
discharges to a land application system near the Little Satilla River. The facility treatment
processes include aeration, clarification, and chlorination. The facility has a effluent storage pond
and utilizes a 25 acre restricted access sprayfield with a design application rate of 2.5 inches per
week. In early 2009, JWSC approved and contracted the expansion/upgrade of the existing Exit
29 WPCP to accommodate future growth. The new WPCP will have a capacity of 1.5 MGD and
will be located adjacent to the old 0.3 MGD package plant. The treatment processes for the new
WPCP include primary screening and grit removal, an oxidation ditch system which provides for
oxic and anoxic treatment for the removal of nitrogen, clarification, filtration, and ultraviolet
disinfection. The new WPCP construction includes a new effluent pipeline and diffuser to convey
1.5 MGD of treated effluent to the Little Satilla River for surface water discharge. The existing
land application system will be decommissioned during construction. An additional 0.5 MGD of
capacity was deferred to reduce construction costs and because the additional capacity is
required by EPD permit to utilize reuse for disposal. There are currently limited available
locations for reuse water discharge.
2.3.1.2

SEWER SYSTEM PERMITS

Each of the sewer system water pollution control plants is permitted under separate State of
Georgia Department of Natural Resources (DNR) permits. Table 2.9 provides information on the
permit parameters.
Table 2.9 Sewer System Permits – WPCPs
Sewer System

GA DNR Permit
No.

Discharge
Method

Academy Creek
WPCP

GA 0025313

Surface Water
Discharge to
Academy Creek

Exit 29 WPCP

GA 0038938

Land Application
System near Little
Satilla River

Brunswick Glynn County JWSC

Permit
Parameters

Monthly Average
Parameter Limits

Flow
BOD5

13.5 MGD
20 mg/L

NH3N

17.4 mg/L

DO
TRC
Total P
Fecal Coliform
TSS
Flow
BOD5

2.0 mg/L minimum
0.14 mg/L daily max
N/A (Report)
200/100 mL
30 mg/L
0.3 MGD
30 mg/L

pH
Fecal Coliform
TSS

6.0 - 9.0
200/100 mL
30 mg/L
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2.3.1.3

PUMPING AND FORCEMAIN SYSTEMS

As noted in Section 2.3.1, there are 21 lift stations (20 active) in the Academy Creek WPCP major
sewer transmission system and five lift stations in the Exit 29 WPCP major sewer transmission
system. The Hermitage Island lift station, LS4132, is newly constructed and at the time of this
report was not online in the system, however, it is considered to be a major sewer transmission
system lift station for purposes of this report. Table 2.10 provides general information on the
major lift stations including location, capacity, type of station and specific information concerning
the pumps.
The lift station numbering system is as provided by JWSC and was developed to readily indicate
which WPCP the lift station discharges to. The first numeral of the lift station identification
number indicates the WPCP system it is a part of. Number 2 indicates St. Simons Island WPCP,
3 indicates Exit 29 WPCP, and 4 indicates Academy Creek WPCP.
The Academy Creek WPCP major sewer transmission system includes 121,700 LF of forcemain
which varies in size from 6- to 18-inch piping. The forcemains are primarily constructed of PVC
however there are ductile iron and HDPE.
The Academy Creek WPCP major sewer transmission system is approximately 17 miles long
from the northwest most major lift station, LS4119, to the Academy Creek WPCP. Due to the
extreme length of the system, the majority of the lift stations pump directly to other lift stations for
repumping or to gravity sewer systems for continued transmission downstream. There are very
few manifolded lift stations on the Academy Creek WPCP major transmission system other than
LS4002 and LS4003; LS4126 and LS4132; and LS4048, LS4028, and LS4006 which can also
operate in a repumping manner.
There are four Parshall flume flow measuring devices in the Academy Creek WPCP sewer
system which are used to measure the discharge from the former County owned lift stations. The
Parshall Flumes are located directly upstream of LS4039 and LS4036. These devices are still
used to determine sewer generation rates and Inflow and Infiltration from the North Mainland and
to develop appropriate rate structures for sewer customers.
The Exit 29 WPCP major sewer transmission system includes 23,100 LF of forcemain which
varies in size from 4- to 8-inch piping. The forcemains are primarily constructed of PVC.
The Exit 29 WPCP is centrally located from the majority of the lift stations and transmission
system components. The five major transmission system lift stations utilize repumping methods
to reach the WPCP. Currently there is one 8-inch forcemain in to the WPCP from LS3101 which
serves as the master pump station. Recently a 16-inch forcemain was constructed approximately
21,625 LF from the Peninsula development to the west which discharges to a manhole at
LS3114, MH# 31140010. The Peninsula development utilizes a Septic Tank Effluent Pumping
(STEP) system with numerous small horsepower pumps that discharge into the forcemain.
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South Port Parkway
Royal Oaks
Somersby
Majestic Oaks
Clearwater

Mansfield & Reynolds
K & Newcastle
Stonewall & Fifth St
Brunswick Community College
Parkwood & Redondo
Altama & Surburban
Altama North
Carteret Road
Newcastle & Ninth
Yellow Bluff Ck
Glynco WTP
US 17 North
Cate Road South
Cate Road North
Air National Guard
Harry Driggers Boulevard
PAWS East
PAWS West
McKenzie Road
River Ridge
Hermitage Island (Newly Construct

Location

Pump Discharge Size
(In)

Pump Manufacturer

Motor HP

Academy Creek WPCP Major Sewer Transmission System
Dry/Wet Pit - Submerged Inlet
12
Goulds - Allis-Chalmers
60
Dry/Wet Pit - Submerged Inlet
12
Goulds - Allis-Chalmers
75
Dry/Wet Pit - Submerged Inlet
12
Flygt
100
Submersible
12
Flygt
35
Submersible
8
Tsurumi
30
Suction Lift
6
Crown
20
Submersible
4
Tsurumi
5
Submersible
12
Flygt
35
Dry/Wet Pit - Submerged Inlet
8
Fairbanks-Morris
35
Dry/Wet Pit - Submerged Inlet
12 / 10 / 8
Fairbanks-Morris
100 / 60 / 20
Submersible
12
Yeoman
25
Submersible
12
Flygt
35
Submersible
6
Flygt
10
Submersible
6
Flygt
5
Submersible
10
Flygt
5
Submersible
6
Flygt
88
Submersible
8
Flygt
15
Submersible
6
Flygt
10
Submersible
4
Flygt
15
Submersible
6
Flygt
30
Submersible
4
Flygt
20
Exit 29 WPCP Major Sewer Transmission System
Submersible
4
Flygt
20
Submersible
6
Flygt
5
Submersible
6
Flygt
10
Submersible
4
Flygt
10
Submersible
4
Flygt
20

Pump Type

Table 2.10 – Major Lift Station Summary

2
2
2
2
2

2
2
2
3
2
2
2
3
3
3
3
3
2
2
2
2
2
2
3
3
3

No.
Pumps

CP3152
CP3102
CP3127
CP3127
CP3152

F7-B4 8x8x17LC
FCC4 10x10x21LC
3305
3201
200B
P06LC
100C
3201
140808D
151008A/140806D/130606
6123
3201
CP3127
CP3102
C3201
CP3300
CP3140
CP3127
CP3152
CP3170
CP3152

Model

2.3.1.4

GRAVITY SEWER SYSTEMS

The Academy Creek WPCP major sewer transmission system, as noted in Section 2.3.13, is
approximately 17 miles in length from its most extreme ends and has been designed with
significant routes of gravity sewer as part of the major transmission system. Design of this nature
can be advantageous as it reduces the power requirements for lift stations by allowing for
shortened forcemains that discharge to gravity sewer and reduces the need to manifold
forcemains, both of which can increase total dynamic head losses in the system.
The major
sewer transmission system includes approximately 120,100 LF of gravity sewer piping and 467
manholes. The major gravity sewer mains range in size from 8- to 48-inch and are constructed of
a variety of materials including cast iron, concrete, ductile iron pipe, fiberglass reinforced plastic
(FRP), polyvinyl chloride (PVC), vitrified clay pipe (VCP). The manholes in the system are
constructed of brick or precast concrete with the manholes in older systems such as basins 4002,
4003, 4WTP, 4035, 4036, 4039, and 4048.
The Exit 29 WPCP major sewer transmission system is much smaller than the Academy Creek
WPCP and correspondingly has a minor amount of major gravity sewer transmission piping. In
total there is approximately 2,660 LF of major gravity sewer mains ranging from 10- to 12-inch
and 14 manholes. The primary material of construction for the gravity sewer piping is HDPE/PVC
and the majority of the manholes are precast concrete.
ATM commissioned a survey of the major sewer transmission system manholes in order to gather
accurate system data for the hydraulic sewer model. The survey was completed by Atlantic
Survey Professionals, Inc and included top of manhole elevation, pipe size, pipe material, pipe
inverts and direction for 330 manholes. The manhole survey data was used to update the JWSC
GIS manhole information which was incorporated into the InfoSWMM sewer model as described
in Section 6.0 of this report.
2.3.1.5

ON-SITE WASTEWATER DISPOSAL SYSTEMS

Similar to other municipalities within the State of Georgia, Glynn County and the City of
Brunswick governments have not been able to provide public sewer to all developed areas within
the service area. There are several reasons for this: the cost of infrastructure to serve an area
may have exceeded the benefits, both economic and environmental; the low density or
sparseness of construction did not make centralized sewer systems feasible; or areas were
developed well before an organized utility department was established. The result of this and
commonly the only choice remaining for homeowners and developers is the use of on-site septic
systems.
Studies performed at the University of Georgia estimate that currently 40% of the housing units in
Georgia use onsite sewage disposal systems, this equates to 1.5 million homes; and that about
50% of all new homes constructed in Georgia, about 50,000 new homes per year, utilize on-site
sewage disposal systems. Based on an evaluation of the existing sewer collection systems in the
GIS data provided by JWSC and a comparison with established residential developments in the
Glynn County Mainland, it is estimated that there are approximately 7,910 septic systems in the
North Mainland area, 1,320 in the City of Brunswick area, and 1,728 in the South Mainland area.
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2.3.2

BASE POPULATION FOR SEWER SYSTEM AREAS

Development of a base population is critical to the Master Plan, as it is used for the determination
of a per capita sewer demand, which forms the basis for future sewer projections. The sewer
customer population from 2007 was used as the base population for the Master Plan. Reliable
published 2007 population data for Glynn County was not available and therefore had to be
developed based on the most recent and reliable published population data. The 2005 Brunswick
Area Transportation Study represented the most recent population data for the service area. This
study divided the service area into small geographical units called Traffic Analysis Zones (TAZ).
This study estimated a population value and physically defined each TAZ using U.S. Census
boundaries, land use, regional employment type, roads, railroads and natural geographic
features.
To generate the 2007 sewer customer population the TAZ within the 2005 study were examined
and adjusted appropriately. The defined TAZ areas separated the mainland area into 306 TAZ
areas. Each of the 306 areas was then grouped by the sewer system service area; the North
Mainland, the South Mainland or the City of Brunswick System.
The TAZ populations set forth by the 2005 Brunswick Area Transportation Study identified a total
number of residents in each area. For the purpose of this Master Plan it was important to
examine each 2005 TAZ population value and eliminate residents that did not utilize the sewer
system within the system areas to capture an accurate representation of the sewer customer
population. After verification of a public sewer system within the TAZ areas additional data
including zoning type, specific subdivision information, aerials and the current build out status
was evaluated to determine an appropriate 2007 sewer customer base population. Additionally,
all TAZ population numbers were cross examined with billing data and adjusted accordingly. The
base 2007 populations for the three sewer service areas are provided in Table 2.11.
Table 2.11:

2007 Sewer System Service Area Populations
Sewer System

Academy Creek WPCP Collection System
North Mainland
City of Brunswick
Exit 29 WPCP Collection System

2.3.3

Service Area 2007
Population
35,975
4,046
31,929
1,399

DOMESTIC SEWER GENERATION RATES

Currently the sewer flows collected from the North Mainland are transported to the Academy
Creek WPCP for treatment and disposal. There are four Parshall flume flow measuring devices in
the Academy Creek sewer system which are used to measure the discharge from the County
owned lift stations. The Parshall Flumes are located directly upstream of LS4039 and LS4036.
Data from March 2007 to April 2008 was provided for both the Academy Creek WPCP and the
Parshall Flumes.
The City of Brunswick total monthly domestic sewer generation flows were determined by
removing the total monthly sewer generation rates measured by the Parshall Flumes (North
Mainland) from the total monthly domestic sewer generation measured at Academy Creek. The
domestic flow at Academy Creek was derived by removing the measured Hercules and SeaPak
Farm Rich industrial flows. All of the ADFs were calculated by averaging the total sewer
generation flow for each area and dividing by the number of days in each month. The sewer
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generation rates for the various source components discharging to Academy Creek WPCP are
presented in Table 2.12.
Table 2.12:
Date

Total
Academy
Creek
WPCP
MADF
(MGD)

Mar-07
Apr-07
May-07
Jun-07
Jul-07
Aug-07
Sep-07
Oct-07
Nov-07
Dec-07
Jan-08
Feb-08

5.83
5.13
5.16
5.70
5.12
6.54
6.72
6.06
4.98
5.44
5.73
6.39

Academy Creek WPCP Sewer Generation Rates
Hercules
SeaPak/
MADF (MGD) Farm Rich
MADF
(MGD)

0.68
0.39
0.73
0.73
0.28
0.74
0.81
0.16
--0.82
0.81
0.83

0.19
0.16
0.12
0.13
0.11
0.11
0.11
0.14
0.10
0.10
0.11
0.12

Domestic
North
Mainland
MADF
(MGD)

Domestic City
of Brunswick
Flow MADF
(MGD)

0.62
0.62
0.63
0.49
0.51
0.57
0.53
0.57
0.54
0.50
0.52
0.55

4.34
3.95
3.67
4.35
4.22
5.11
5.26
5.19
4.34
4.04
4.29
4.90

The Exit 29 WPCP collects, treats and disposes of its sewage separately from the Academy
Creek WPCP sewer system; therefore the domestic sewer generation rates were evaluated
independently. Monthly records for the Exit 29 WPCP were obtained from United Water. The Exit
29 WPCP service area receives sewer flow from the highly traveled US Highway 17 and I-95
corridor; therefore a significant amount of flow is generated by the commercial uses which are not
typical of commercial uses which support residential neighborhood developments. The water
records for these large commercial uses at Exit 29 were evaluated to estimate the sewer
generation rates for the large commercial users. Table 2.13 provides information on the monthly
average daily flows (MADF) measured at the Exit 29 WPCP and the amount generated by the I95 Exit 29 commercial accounts and the corresponding domestic sewer generation rates for the
Exit 29 WPCP service area.
The distinction and determination of significant industrial and commercial uses was made so that
when the system per capita rates were calculated it would more accurately represent the flow
associated with each permanent resident and the corresponding commercial and institutional
sewer generation rates typical of neighborhood support facilities and the character of the areas.
Therefore when the per capita rates were used in conjunction with the projected populations for
the various areas, the projected sewer generation rates reflect only the commercial and
institutional flows associated with residential developments.
Large commercial, institutional, and industrial accounts were added directly as loads into the
existing conditions model, so as to properly approximate the sewer loadings in the systems. Any
projected large commercial or industrial sewer loadings were added in a similar manner to the
future system hydraulic sewer model.
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Table 2.13:

Exit 29 WPCP Sewer Generation Rates

Date

Total Exit 29
WPCP MADF
(MGD)

Mar-07
Apr-07
May-07
Jun-07
Jul-07
Aug-07
Sep-07
Oct-07
Nov-07
Dec-07
Jan-08
Feb-08

0.22
0.25
0.23
0.20
0.23
0.23
0.21
0.23
0.20
0.21
0.21
0.24

I-95 Exit 29
Domestic Exit
Corridor
29 WPCP
Commercial Flows MADF (MGD)
MADF (MGD)
0.04
0.05
0.05
0.04
0.04
0.05
0.04
0.04
0.04
0.04
0.04
0.04

0.18
0.20
0.18
0.16
0.19
0.18
0.17
0.20
0.15
0.16
0.17
0.20

As is evident in the sewer generation rate tables, the Academy Creek and Exit 29 WPCPs both
experience seasonal changes in flow. For the Academy Creek WPCP the peaks occur in the
summer which is primarily attributable to higher rainfall and the corresponding rainfall derived
inflow and infiltration. The per capita rate for Academy Creek was developed by using November
2007 data which was a very dry month and therefore is not skewed by rainfall derived inflow and
infiltration.
For the Exit 29 WPCP there is a slight seasonal change which occurs in February and April and
October. It is likely that these increases are due to increased travelers along the I-95 corridor
since not all of the commercial flow was removed to determine the domestic flow.
2.3.4

SEWER PER CAPITA GENERATION RATES

Development of a per capita value is critical to the Master Plan, as it is used for the determination
of the projected future sewer generation rates through 2029. Since the North Mainland, City of
Brunswick and South Mainland are characteristically different, a per capita sewer generation rate
was calculated separately for each area.
A per capita sewer generation rate used for flow projection determination should not be overly
influenced by inflow and infiltration as newly constructed sewer systems should not be
susceptible to significant amounts of inflow and infiltration, therefore, it is desirable to use sewer
generation data from a predominantly dry period. November 2007 was a particularly dry month
across the North Mainland, City of Brunswick, and South Mainland. Therefore sewer generation
data for the systems from November 2007 was used to estimate a per capita flow rate for each
service area by using the base population data described in Section 2.3.2. The per capita sewer
generation rates were calculated by dividing the adjusted monthly average daily flow for the
service area by the base sewer population for the service areas. The sewer generation per
capita rate for each of the service areas is provided in Table 2.14.
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Table 2.14:

Sewer Generation Per Capita Rates for Academy Creek and Exit 29 WPCP
Systems
Sewer System

Per Capita Rate
(gpc/d)

Academy Creek WPCP Collection System
North Mainland
City of Brunswick
Exit 29 WPCP Collection System

132.53
136.04
110.70

A commonly used and industry accepted rule-of-thumb per capita sewer generation rate is 100
gallons per capita per day (gpcd). As provided in Table 2.14 above, the per capita sewer
generation rates for the City of Brunswick and the North Mainland are higher than the typical per
capita rates. Section 2.3.3 noted that there were some commercial water users and sewer
customers in the area of the I-95 Exit 29 corridor which were not characteristic of residential
neighborhood commercial and which represented a significant portion of the total monthly flows
recorded at the Exit 29 WPCP. Based on the sewer flows measured at Academy Creek WPCP
and in the North Mainland, however, there do not appear to be any commercial water/sewer
users which alone represent a significant proportion of the sewer flows other than the Hercules
Plant and the SeaPak/Farm Rich facility which were shown in Table 2.12 and which were
removed prior to determining the sewer generation per capita rate for the City of Brunswick
service area. The remaining commercial flows measured at Academy Creek WPCP were
representative of the community and the typical commercial and institutional flows which are
necessary to support the permanent residential citizens.
Therefore the sewer generation per capita rates for the City and North Mainland represent a
corresponding commercial and institutional flow associated with every permanent resident which
is characteristic of the community. When these per capita rates were used to project future total
sewer generation rates for the service areas, the increase in population from 2009 to 2029 also
accounted for a representative corresponding commercial and institutional flow.
The Exit 29 WPCP service area sewer generation per capita rate is 110.70 gpc/d and is
significantly lower than the North Mainland and the City of Brunswick sewer generation per capita
rates. This is not unexpected as the area is more rural in nature as it extends outside of the I-95
and US Highway 17 corridor. The growth projections for this area are anticipated to be more
residential in nature with less heavy commercial flows as development moves away from the
major corridors.
It should also be noted that the per capita water use for the North Mainland as noted in Section
2.2.5 is significantly lower than the estimated sewer per capita rate. This may be due to the fact
that there are both private water systems and individual wells serving homes in the North
Mainland and there are significant areas with septic use. Some homes have both whereas others
may have a well but use public sewer or use public water but have a septic tank. Such a mix of
infrastructure could cause the calculated water per capita rate to be less than the sewer per
capita rate. Additionally, infiltration and inflow even during dry periods is possible and could
cause the sewer per capita number to exceed the water.
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3.0

CURRENT STATE ASSESMENT

One of the primary tasks of the Master Plan is the general evaluation of the existing facilities
within the major water and sewer transmission systems. All major facilities including the water
production facilities, elevated storage tanks, water pollution control plants, and lift stations were
field inspected. A summary of the field evaluation and status of these facilities is detailed in
Sections 3.1 and 3.2. The condition of the major gravity sewer systems was evaluated by review
of television inspection videos of relevant segments of the piping and manholes and is addressed
in Section 3.3.8.
ATM utilized assessment forms to compile the field data gathered for the various system
components and documented facility conditions with photographs of major components. This
information has been finalized in Microsoft Excel and can be integrated with the JWSC water and
sewer GIS database. ATM also had an evaluation of the electrical and instrumentation and
control systems at the facilities evaluated by a professional electrical engineer from our partner
Clough Harbour & Associates (CHA). The electrical assessments are incorporated in the
summaries in Sections 3.1 and 3.2 and the CHA summary report is included in Appendix B.
In conjunction with the field inspections, ATM coordinated with JWSC staff to collect and review
existing data on the water and sewer systems. Data collected for the water systems includes
pipe sizes, material, age, valve locations, water production facility, and well and storage system
equipment, water production reports, water quality data, and areas of concern in the water
distribution system as per the operations staff. For the sewer systems, data on the pipe sizes,
manhole location and depth/inverts, material, age, lift stations, areas of concern in the sewer
system, water pollution control plants, and discharge monitoring reports were gathered. Available
GIS maps, as-built drawings, and recent capital improvement plans for the existing water
distribution and sewer collection and transmission systems were also gathered and reviewed.
3.0.1

COMPONENT ASSESSMENT EVALUATION SYSTEM

Based on the visual inspections of the facilities and the information gathered from operators, each
water and sewer component was evaluated. A numerical ranking system with a scale of 1 to 5
was used to rate the civil, mechanical, and electrical condition of the facilities. On this scale, 1 is
indicative of a facility in apparent good operational condition with no visible mechanical or
electrical issues or code violations. A score of 5 indicates significant civil, mechanical, or
electrical problems at a facility which can impede operation or efficiency of the system or which
can cause complete failure of the systems. A facility with a score of 4 or 5 would be
recommended for immediate attention.
The focus of the assessments is the ability of a facility to meet its operational requirements and to
determine any necessary capital improvements and a schedule for upgrade.
3.0.2

ROUTINE PREVENTATIVE MAINTENANCE

Routine preventative maintenance is a vital element of achieving efficient operations and
maintaining the assets of a utility system. The goal of preventative maintenance is to preserve
and enhance equipment reliability by replacing worn components in a just-in-time manner to
extend the life of the equipment and preclude failure. Preventive maintenance activities include
equipment checks, partial or complete overhauls at specified periods, oil changes, lubrication,
etc. In addition, during routine maintenance and inspections, staff can record equipment
deterioration levels and appropriately schedule work orders to replace or repair worn parts prior to
system failure.
Long-term benefits of preventive maintenance include:
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Improved system reliability.
Decreased cost of replacement.
Decreased system downtime.
Better spares inventory management.
Long-term effects and cost comparisons usually favor preventive maintenance over performing
maintenance actions only when the system fails. Both JWSC and United Water implement
routine preventative maintenance programs for the water and sewer systems they operate.
Routine preventative maintenance was not a primary focus of the facility assessments although
the general condition is reported in the summary reports in Appendix A. Unless a lack of routine
preventative maintenance was evident by the poor condition of a facility or component and
warranted inclusion on a capital improvement plan, it was not included in the assessment lists in
Sections 3.1 and 3.2. Therefore the costs of routine maintenance, painting, etc. will not be
included in the Rehabilitation CIP.

3.1

WATER SYSTEM COMPONENTS

The following sections summarize the assessments of the physical condition and capacity of the
water production facilities and the condition of the elevated storage tanks. The InfoWater
hydraulic model of the water systems as described in Section 5.0 provides additional information
on the hydraulic condition of the system and the capability of the water systems to meet the flow
and pressure requirements of the users.
Recommendations for rehabilitation capital
improvements are provided in Section 8.0.
3.1.1

WATER PRODUCTION FACILITIES

ATM and CHA conducted field inspections of the 11 water production facilities in June 2008. The
assessments evaluated the pumps, piping, motor control, instrumentation, storage facilities,
aeration equipment, wells, and chemical feed systems at the facilities. A summary of the noted
deficiencies is provided below by system and water production facility.
North Mainland Water System
Golden Isles I WPF
Overall Facility Condition Ranking:

1

Roof caved in on doghouse over Hydrofluosilic Acid tank (Fluoride).
Chlorine booster pump - Groundfos CR2 has a lot of corrosion.
Golden Isles II WPF
Overall Facility Condition Ranking:

1

Perry Lane Road WPF (Ridgewood)
Overall Facility Condition Ranking:

2

No site light.
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Hydropneumatic tank is well maintained but needs to be inspected for structural integrity
and repainted.
WPF has two electrical service entrances with different voltages (480 and 230 V).
WPF has no emergency battery backup lighting for emergency means of egress.
Canal Road Well/WPF
Overall Facility Condition Ranking:

1

The radio telemetry enclosure interferes with clearance requirements for the motor
control center.
WPF has no emergency battery backup lighting for emergency means of egress.
City of Brunswick Water System
WS-03 Goodyear WPF
Overall Facility Condition Ranking:

1

WPF has no emergency battery backup lighting for emergency means of egress.
WS-04 Brunswick Villas WPF
Overall Facility Condition Ranking:

1

Piping interferes with the required working clearance for the branch circuit 120V lighting
panel.
WPF has no emergency battery backup lighting for emergency means of egress.
Remote Brunswick Villas Well
Overall Facility Condition Ranking:

2

Well No. 2 across street - flange at well corroded; casing/pipe above flange badly
corroded.
Fan not working in remote well building (necessary to keep motor cool).
Well site has no emergency battery backup lighting for emergency means of egress.
WS-08 FLETC WPF
Overall Facility Condition Ranking:

2

Tray cascade aerator - fair condition - no corrosion but aerator starting to separate from
the floor.
WPF has no emergency battery back-up lighting for emergency means of egress.
Remote FLETC Well
Overall Facility Condition Ranking:

1

Facility has no emergency battery back-up lighting for emergency means of egress.
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WS-09 I-95 WPF
Overall Facility Condition Ranking:

1

The WPF power distribution equipment is nearing the end of its life cycle but JWSC
continually replaces components
WPF has no emergency battery backup lighting for emergency means of egress
WS-10 Howard Coffin Park WPF
Overall Facility Condition Ranking:

1

Pipe support under check valve has no plate and pipe support is corroded at top.
HSP No. 1 has leaking check valve (O-ring).
WPF has no emergency battery backup lighting for emergency means of egress
South Mainland Water System
There is currently no emergency backup generator in the South Mainland Water System.
Exit 29 WPF
Overall Facility Condition Ranking:

3

Interior/top of hydropneumatic tank badly corroded and possibly structurally unsound.
The electric service equipment and motor control center do not have the required working
clearance. Due to structure housing this equipment there is no method to achieve this
utilizing the existing structure.
The existing generator has been removed and the associated wiring abandoned in place.
Fancy Bluff WPF
Overall Facility Condition Ranking:

2

Light broken on building and window in Chlorine room broken.
This is the primary WPF for the South Mainland but there is no emergency generator.
The ground storage tank at this facility is the only one in any of the water systems that
does not have a ground storage tank level transducer
3.1.1.1 FLUORIDE CHEMICAL SYSTEMS
Each of the North Mainland, City of Brunswick, and South Mainland water systems add fluoride at
one or more of the water production facilities. According to the Centers for Disease Control
(CDC) Engineering and Administrative Recommendations for Water Fluoridation, 1995 report,
data have consistently indicated that fluoridation is safe and is the most cost-effective and
practical means for reducing the incidence of dental caries (tooth decay) in a community.
However, additional studies have demonstrated that the oral health benefits are reduced if the
optimal level of fluoride is not maintained. Although beneficial in the proper doses, excessive
fluoride levels can be poisonous and therefore minimizing the potential for fluoride overfeeds is
critical to the safe operation of a fluoridated water system.
Although EPA does not have regulations regarding the design of fluoride feed systems, the CDC
makes recommendations for the design of fluoride delivery systems to minimize the potential for
Brunswick Glynn County JWSC

Applied Technology & Management, Inc.

3-4
Water and Sewer Master Plan

overfeed. Following are the CDC recommendations regarding the use of Fluorosilicic Acid
(Hydrofluosilic Acid):
No more than a 7-day supply of Fluorosilicic Acid should be connected at any time to the
suction side of the chemical feed pump. All bulk storage tanks with more than a 7-day
supply must have a day tank. A day tank should only contain a small amount of acid,
usually a 1- or 2-day supply.
Day tanks or direct acid-feed carboys/drums should be located on scales; daily weights
should be measured and recorded. Volumetric measurements, such as marking the side
of the day tank, are not adequate for monitoring acid feed systems.
Carboys, day tanks, or inside bulk storage tanks containing Fluorosilicic Acid must be
completely sealed and vented to the outside.
Fluorosilicic Acid should be stored in bulk, if economically feasible.
Bulk storage tanks must be provided with secondary containment (i.e., berms) in
accordance with state/local codes or ordinances.
All of the Fluorosilicic Acid delivery systems in the North Mainland, City of Brunswick, and South
Mainland water systems appear to deliver the acid directly from a 55-gallon tank with a metering
pump. The 55-gallon drums appeared to be full at the time of the ATM site visits and would
therefore represent more than a 7-day supply given the low dose requirement of Fluoride. It is
however noted that Fluoride overfeed is unlikely due to the low feed rate of the metering pumps.
Although the CDC recommendations do not represent regulatory requirements, some states have
implemented similar guidelines and standards for Fluoride feed system design, operation and
reporting. Incorporating the CDC design recommendations into new water treatment facilities and
upgrading feed system components concurrently with rehabilitation and capital improvement
projects for existing facilities will lessen the potential for overfeeding of Fluoride, improve public
safety, and prepare the water systems for probable future regulations regarding Fluoride delivery
systems.
3.1.1.2 SOURCE WATER ASSESSMENT
As noted in Section 2.2, the source water for each of the North Mainland, City of Brunswick, and
South Mainland water production facilities is groundwater pumped from either the Floridan or
Miocene (also known as the Brunswick Aquifer in this region) Aquifers. According to the GroundWater Conditions and Studies in the Brunswick-Glynn County Area, Georgia, 2007 report
prepared by the U.S. Department of the Interior, U.S. Geological Survey (USGS), saltwater has
been contaminating the Upper Floridan Aquifer for about 50 years such that as of 2007, within an
area of two square miles in downtown Brunswick, the Aquifer yields water that has a chloride
concentration greater than 2,000 milligrams per liter (mg/L) which exceeds the State and Federal
secondary drinking water standard of 250 mg/L. The saltwater has migrated up from deep saline
zones through breaches in confining units as a result of reduced pressure in water-bearing zones
of the Upper Floridan Aquifer and by 1960 the chloride contamination had migrated from the
original area of contamination in the southern part of the City northward in Brunswick toward two
major industrial pumping centers
This saltwater contamination has led to a moratorium of further development of the Upper
Floridan Aquifer in the Brunswick area and has led to development of the shallower surficial and
Brunswick (Miocene) aquifers in the area. In 1959 the Cooperative Water Program (CWP) was
formed between the USGS, the City of Brunswick, and Glynn County. The Jekyll Island Authority,
Sea Island Corporation, Hercules-Pinova, and Georgia Pacific Cellulose are also cooperating
members. The CWP emphasizes gathering and evaluating information regarding the Floridan
Aquifer system to manage saltwater intrusion and evaluate water resources data. In 1997, the
Georgia EPD created the Coastal Sound Science Initiative (CSSI) to support development of a
final strategy to protect the Upper Floridan Aquifer from saltwater contamination. As part of the
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program, continuous monitoring of water levels in 33 various wells and water sampling for
chloride level determination are collected to refine the existing ground water flow model for
evaluation of water management scenarios
In June 2006 the CSSI and USGS released the Coastal Georgia Water and Wastewater
Permitting Plan for Managing Salt Water Intrusion. This plan has been adopted by the Georgia
EPD as the guide for permitting and establishing requirements for all water and sewer facilities
within the CSSI study area.
The T-shaped chloride plume originates in the southern portion of Brunswick at approximately
Albermarle Street and spreads north just west of and around Egmont Street and then spreads
east and west as it moves north toward Georgia Cellulose and Hercules-Pinova. Chloride
concentrations in the southern Brunswick area have continued to decrease since the 1990s,
according to the USGS. In the northern Brunswick area, chloride concentrations have slightly
decreased in 2006 – 2007 after a general increase since the 1960s. The City of Brunswick
Goodyear, Howard Coffin Park, and Brunswick Villas Water Production Facilities are located just
outside of the plume. The Perry Park well to the east of the plume is not used for potable water
anymore but is used as a test well by the USGS.
Per the USGS, changes in pumping rates and the addition of new pumping centers may alter the
configuration of potentiometric surfaces, can reverse ground water flow directions, and increase
seasonal and long-term fluctuations in the aquifers. During 2005, approximately 50 MGD of
water was withdrawn from the Upper Floridan Aquifer in Glynn County – 8.9 MGD for public
supply and 41.1 MGD for industry. While public supply has continued to steadily increase in the
area due to population growth, industry use has decreased due to additional water conservation
efforts by local industry. During 2007, pumping estimates indicate a decrease of approximately
2.3 MGD from the Upper Floridan Aquifer by the Georgia-Pacific Cellulose plant and a decrease
of approximately 1.3 MGD by Hercules-Pinova. Both of these industrial facilities are located
within Brunswick. The potentiometric-surface map developed in 2007 by the USGS indicates that
the principal direction of ground water flow in the Floridan Aquifer are from north to south and
east to west following the gradient caused by the large industrial users in the northern and
western parts of the Brunswick area.
The USGS and CSSI are also monitoring the alternative water sources in the area including the
surficial aquifer and the Brunswick Aquifer. During the 2007 water level monitoring, it was noted
that the water level in the Golden Isles WPF well which began production in 1999 has dropped
approximately 15 feet.
As noted, any change in the pumpage rates from the Floridan Aquifer in the Brunswick area or a
change in the water level gradient and flow direction can impact the chloride levels and water
quality in the City of Brunswick Water System wells, particularly the Brunswick Villas, Howard
Coffin Park, and Goodyear wells as they are located on the edge of the chloride plume. As with
the Perry Park well, it is possible that these wells may have to be abandoned and other sources
of potable water developed based on the future changes in chloride levels.
As future potential for new development of the Upper Floridan Aquifer is unknown and will only be
determined by continued study and monitoring of chloride levels, alternative water sources should
be considered for the 20 year study period as needed to supplement growth and development.
Some water sources may require additional and more advanced treatment than has historically
been utilized in Coastal Georgia. Potential alternative water sources include the Brunswick
Aquifer (Miocene) both upper and lower which has been developed for several water production
facilities within the North and South Mainland Water Systems, the surficial aquifer, the Lower
Floridan, or surface water sources. A determination of the viable water sources is beyond the
scope of this Master Plan and will require additional study based on the recommended locations
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for new water production facilities necessary to support growth and development. Sections 4.0
and 5.0 develop the discussion of the need for additional water sources.
3.1.1.3

WATER PRODUCTION FACILITY AVAILABLE CAPACITY

Section 2.2.3 provided an analysis of the historic water production for the three water systems
over the past 18 months from January 2008 through June 2009. The analysis includes an
evaluation the 12 month annual average daily flow (AADF) in millions of gallons for each system.
Table 3.1 below provides a comparison of the historic and permitted MADF and AADF for each
system.
Table 3.1 Water System Historic and Permitted MADF and AADF
Date

North Mainland
MADF (MGD)

Jan-08
Feb-08
Mar-08
Apr-08
May-08
Jun-08
Jul-08
Aug-08
Sep-08
Oct-08
Nov-08
Dec-08
Jan-09
Feb-09
Mar-09
Apr-09
May-09
Jun-09
Annual ADF (MGD)
Permitted MADF
Permitted AADF

0.63
0.67
0.68
0.90
1.03
1.08
1.00
0.90
0.85
0.76
0.72
0.66
0.65
0.69
0.79
0.79
0.81
0.85
0.79
2.45
2.35

City of
Brunswick
MADF (MGD)
4.55
4.45
4.59
4.69
4.94
4.84
4.79
4.47
4.33
4.26
4.31
3.97
3.87
3.85
3.88
3.98
4.09
4.33
4.18
9.00
8.44

South Mainland
MADF (MGD)
0.24
0.26
0.28
0.33
0.38
0.37
0.31
0.30
0.29
0.29
0.30
0.28
0.30
0.26
0.29
0.32
0.33
0.34
0.30
2.30
2.30

Based on the calculated historic water production rates all three systems have sufficient available
permitted groundwater withdrawal capacity. The North Mainland Water System is currently
utilizing 34% of the permitted groundwater withdrawal capacity; the City of Brunswick Water
System utilizes 50%, and the South Mainland Water System utilizes 13%. In the last 18 months
only the City of Brunswick Water System monthly ADFs have exceeded 50% of the permitted
water system groundwater withdrawal MADF.
This analysis is based strictly on water production records and does not incorporate any water
losses in the system which could, if rehabilitated, reduce the necessary water production. Water
losses are addressed in Section 2.2.6. An evaluation of the available capacity of the water
production facility equipment and the distribution system is provided in Section 5.0.
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3.1.2

ELEVATED STORAGE TANKS

As noted in Section 2.2.1.3 the North Mainland water system has one elevated storage tank at
Cate Road with a capacity of 500,000 gallons. The facility was in good operating condition at the
time of the ATM site visit.
The City of Brunswick water system has six elevated storage tanks located at Prince Street,
Brailsford Street, FLETC-Glynco, Glynn Place Mall, Perry Park, and I-95/US 341. The Prince
Street elevated tank is of steel construction with a storage capacity of 750,000. The tank site is
secured by a chain link fence and padlocked gate.
The Brailsford Street elevated storage tank is a 500,000 gallon capacity steel tank. The tank site
is secured by a chain link fence and padlocked gate. Water and sewer pipe material and precast
manhole components are stored on the secured facility site, but do not interfere with access to
the tank or water system facilities.
The FLETC-Glynco elevated storage facility is a steel 300,000 gallon capacity tank. The facility
was in good operating condition at the time of the ATM site visit.
The Glynn Place Mall elevated tank is of steel construction and has a storage capacity of 500,000
gallons. The facility is located on the Scranton Connector, just north of the Glynn Place shopping
mall.
The Perry Park elevated storage tank has a capacity of 1,000,000 gallons and was constructed in
1991. The site is secured by chain link fence and a padlocked gate.
The I-95/US 341 elevated water storage tank is a steel tank on a concrete pedestal with a
capacity of 500,000 gallons. The site is secured by chain link fencing and a padlocked gate and
includes an operations building with a restroom, office and basic laboratory facilities.
There are no elevated storage tanks in the South Mainland water system.

3.2

SEWER SYSTEM COMPONENTS

The following sections summarize the assessments of the physical condition and capacity of the
water pollution control plants and the lift stations in the major sewer transmission systems.
Section 3.4 addresses rainfall developed inflow and infiltration and structural conditions of the
existing gravity sewer systems and recommended rehabilitation efforts. The InfoSWMM hydraulic
model of the sewer systems as described in Section 6.0 provides additional information on the
hydraulic condition of the system and the capability of the sewer systems to meet the flowrate
requirements. Recommendations for rehabilitation capital improvements are provided in Section
8.0.
3.2.1

WATER POLLUTION CONTROL PLANTS

ATM and CHA conducted short field inspections of the two water pollution control plants in June
2008. The assessments evaluated the pumps, piping, motor control, instrumentation, storage
facilities, aeration equipment, wells, and chemical feed systems at the facilities..
Academy Creek WPCP
The Academy Creek WPCP is a 13.5 MGD secondary treatment facility which discharges to
Academy Creek and provides primary screening, grit removal, pure oxygen aeration basins,
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clarification, chlorination, decholorination, and cascade reaeration. Residuals are put through the
belt filter press and hauled to a landfill. All components of the facility including influent
headworks, treatment works, residuals handling, and effluent disposal have a capacity of 13.5
MGD. In 2004 – 2005, the new headworks to the WPCP and the influent lift station, LS 4WTP
were constructed.
ATM conducted a site visit of the WPCP and based on conversations with staff the following
deficiencies were noted:
Need for preliminary screening at the old grit chamber.
Need for reactor refurbishments, specifically cleaning and drainage modification to
increase detention time.
SCADA Control Systems to provide facility automation and control systems upgrades.
New Operations and Control Building to replace existing operations, control and
laboratory facility.
Exit 29 WPCP
At the time of the ATM site visit, construction of the upgrades and expansion of the existing 0.3
MGD Exit 29 WPCP to a new 1.5 MGD WPCP was just getting started. Due to the construction,
a detailed evaluation was not performed at the existing WPCP.
3.2.1.1 WPCP TREATMENT PROCESS ASSESMENT
As noted in Section 2.3.1.1, the Academy Creek WPCP is a 13.5 MGD secondary treatment
facility which discharges to Academy Creek and provides primary screening, grit removal, pure
oxygen aeration basins, clarification, chlorination, decholorination, and cascade reaeration.
Based on discharge monitoring reports for a recent 12 month period the facility appears to
consistently meet all permit requirements. Table 3.2 provides a summary of treatment levels for
July 2008 through June 2009 for the Academy Creek WPCP in comparison to the permitted
levels.
Table 3.2 Academy Creek WPCP Treatment Levels
Date

Jul-08
Aug-08
Sep-08
Oct-08
Nov-08
Dec-08
Jan-09
Feb-09
Mar-09
Apr-09
May-09
Jun-09
Permit Limits

Min. Effluent Average
Dissolved
Effluent
Oxygen
BOD
(mg/L)
(mg/L)
5.9
6.0
5.9
5.8
6.0
6.0
6.4
6.8
6.5
6.2
6.1
6.0
2.0

4
4
4
5
5
6
7
8
8
8
6
5
20

Min/Max
Effluent
pH (SU)

Average
Effluent
TSS
(mg/L)

6.2/6.4
6.1/6.8
6.2/6.5
6.1/6.6
6.0/6.5
6.0/6.5
6.2/6.6
6.2/7.6
6.1/6.5
6.1/6.4
6.0/6.3
6.1/6.5
6.0/9.0

9.0
6.0
7.0
8.0
9.0
11.0
13.0
16.0
18.0
17.0
12.0
10.0
30
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Average
Average
Max.
Fecal
NitrogenTotal
TRC
Coliform
Ammonia Phosphorus (mg/L) Geometric
(mg/L)
(mg/L)
Mean (#/100
mL)
1.1
5.6
0.08
7
1.0
5.1
0.07
7
1.5
5.2
0.06
9
2.8
6.1
0.08
8
1.2
4.6
0.07
6
1.8
4.3
0.09
5
2.2
5.1
0.08
7
2.5
4.4
0.08
5
2.5
2.3
0.09
8
2.0
1.7
0.06
6
----0.07
9
0.9
1.9
0.06
7
17.4
--0.14
200

Applied Technology & Management, Inc.

3-9
Water and Sewer Master Plan

The Exit 29 WPCP is currently under construction for expansion to a 1.5 MGD oxidation ditch
WPCP with nitrogen removal and discharge to the Little Satilla River. The existing 0.3 MGD
package WPCP with land application system effluent disposal is still in operation until the new
facility is completed and operational. The existing WPCP provides aeration, clarification, and
chlorination.
Based on discharge monitoring reports for a recent 12 month period the facility appears to
consistently meet all permit requirements. In February 2009 there was a high fecal count of 650
#/100 mL but the average and maximum geometric mean parameters reportable to the Georgia
EPD were well within the permitted limits. Table 3.3 provides a summary of treatment levels for
July 2008 through June 2009 for the Exit 29 WPCP in comparison to the permitted levels.
Table 3.3

Exit 29 WPCP Treatment Levels

Date

Average
Effluent BOD
(mg/L)

Average
Effluent pH
(SU)

Average
Effluent TSS
(mg/L)

Jul-08
Aug-08
Sep-08
Oct-08
Nov-08
Dec-08
Jan-09
Feb-09
Mar-09
Apr-09
May-09
Jun-09
Permit Limits

5.6
0.9
1.4
0.6
1.6
2.4
17.8
4.6
7.0
5.8
3.2
5.8
30

6.7
7.2
7.0
7.0
6.7
6.8
7.2
6.6
6.6
6.6
6.5
6.5
6.0 - 9.0

7.1
1.5
4.8
0.4
5.4
4.0
13.3
3.9
7.2
6.9
3.0
10.2
30

Fecal
Coliform
Geometric
Mean (#/100
mL)
19
37
39
1
1
1
1
53
15
1
8
4
200

3.2.1.2 WATER POLLUTION CONTROL PLANT AVAILABLE CAPACITY
Section 2.3.3 provided an analysis of the historic sewer generation rates for the two sewer
systems. Table 3.4 provides an analysis of the historic metered influent flows at the Academy
Creek WPCP and the Exit 29 WPCP over the past 18 months from January 2008 through June
2009. The analysis includes an evaluation of the monthly average daily flow (MADF) and the
annual average daily flow (AADF) in millions of gallons for each system. Table 3.4 below also
provides a comparison of the historic and permitted AADF for each system.
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Table 3.4 Historic and Permitted AADF Comparison for WPCPs
Date

Jan-08
Feb-08
Mar-08
Apr-08
May-08
Jun-08
Jul-08
Aug-08
Sep-08
Oct-08
Nov-08
Dec-08
Jan-09
Feb-09
Mar-09
Apr-09
May-09
Jun-09
Annual ADF (MGD)
Permitted AADF (MGD)

Academy
Academy Exit 29 WPCP
Creek WPCP Creek MADF (Total Mgals)
(Total Mgals)
(MGD)
177.59
185.29
206.23
182.22
170.43
143.01
179.35
214.46
184.50
185.02
169.08
162.91
160.97
151.14
181.68
262.14
239.87
226.04

5.73
6.39
6.65
6.07
5.50
4.77
5.79
6.92
6.15
5.97
5.64
5.26
5.19
5.40
5.86
8.74
7.74
7.53
6.18
13.50

6.461
6.899
7.630
7.230
7.367
7.175
7.838
8.145
6.543
7.177
5.132
6.787
7.041
4.669
5.560
6.416
6.330
6.183

Exit 29
WPCP
MADF
(MGD)
0.21
0.24
0.25
0.24
0.24
0.24
0.25
0.26
0.22
0.23
0.17
0.22
0.23
0.17
0.18
0.21
0.20
0.21

0.22
0.30

Based on the calculated historic influent sewer rates the Academy Creek WPCP has sufficient
available capacity as it is currently only operating at 46% of permitted capacity. In April 2009 the
monthly ADF at the Academy Creek WPCP reached 65% of capacity, however, this increase in
flow rates is related to significant storm events and rainfall developed inflow and infiltration (RD
I/I) which is detailed in Section 3.4.
The Exit 29 WPCP is currently operating at 73% of permitted capacity. When the WPCP
expansion to a 1.5 MGD WPCP is completed the existing flows will only represent 15% of the
permitted capacity.
This analysis is based strictly on influent sewer flows at the water pollution control plants and
does not incorporate the impact of RD I/I in the system which could, if rehabilitated, reduce the
flow rates at the water pollution control plants. Rainfall developed I/I is addressed in Section 3.4.
An evaluation of the available capacity of the lift stations and the collection systems is provided in
Section 6.0.
3.2.2

PUMPING AND FORCEMAIN SYSTEMS

ATM and CHA conducted field inspections of the 25 lift station in the two sewer systems in June
2008. The assessments evaluated the pumps, piping, motor control, and instrumentation
equipment at the facilities. A summary of the noted deficiencies is provided below by system and
water production facility.
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Academy Creek WPCP Sewer System
LS4002
Overall Facility Condition Ranking:

4

Based on draw down testing of pumps there is not sufficient capacity for base flow. Only
have capacity for approximately 1600 gpm at 65 ft TDH. Assumed loss of capacity due to
impeller wear and age.
Transformer has no overcurrent protection.
No emergency battery backup lighting for emergency means of egress exists.
LS4003
Overall Facility Condition Ranking:

4

Influent gravity sewer line discharging to lift station has a negative slope requiring sewer
to back up 1.5 ft vertically (approximately 3 blocks) to get enough head to flow to wet
well.
Bad corrosion on suction piping, pump support, volute and top pumps (from seal water).
Wooden catwalk/frame over dry pit at intermediate level badly deteriorated - safety
hazard.
Only one variable frequency drive - pumps have to alternate.
No ventilation in dry pit area.
Doors deteriorated.
The obsolete motor control center has been modified to the extent that the UL listing is no
longer valid. The motor control center also interferes with the required work clearances
of the pump alternator and variable frequency drive.
The facility has no emergency battery backup lighting for emergency means of egress.
LS4WTP
Overall Facility Condition Ranking:

1

The abandoned pumps/motors and concrete housekeeping pads interfere with the
required working space for the motor control center and variable frequency drive.
LS4005
Overall Facility Condition Ranking:

2

Electrical service is only large enough to run one pump, however JWSC has almost
completed upgrades.
Not enough storage. Only enough storage for station to be down for 30 minutes
maximum before overflows start.
The generator’s automatic transfer switch does not have the proper work clearance.
Facility has no emergency battery backup lighting for emergency means of egress
LS4006
Overall Facility Condition Ranking:

4
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Liner/coating in wet well flakes right off - poor condition.
Ductile iron discharge piping and 90° bends (especially) are very badly corroded.
Very bad corrosion.
One pump needs new motor starter.
Manhole on site has ARV - very badly corroded.
No conduit seals are installed between the disconnect switches and the wet well
LS4017
Overall Facility Condition Ranking:

2

Is 6-inch strip around bottom of wet well (about one foot below overflow) where appears
may be exposed concrete.
Guide rail brackets completely corroded at top wet well.
Ductile iron 90° bend on pump discharge all corroded - flanges in bad condition.
No conduit seals are installed between the control panel and the wet well
The small 3KVA transformer is severely deteriorated
Lift station is old and could be replaced by new gravity sewer discharging to the 4WTP
sub-basin. Would reduce operating costs and need for additional rehabilitation of lift
station over time.
LS4021
Overall Facility Condition Ranking:

5

Pumps vibrate/rattle a lot.
Extreme vibration on the discharge line.
Guards on belts are corroding and paint is peeling.
Wet well has bricked top section - approximately three feet high and grout gone between
all the bricks.
Concrete (rectangular) wet well below - concrete completely deteriorated.
Concrete is fluffy/sandy looking; flakes right off.
Some corrosion on one of the suction lines outside building; 90° bends badly corroded
Corrosion under SCADA antennae and concrete pad.
Erosion toward driveway.
Discharge manhole (has liner) is badly deteriorated.
Some corrosion on one of pump suction piping runs.
There are no work clearances for the electrical equipment to be mounted inside this
structure.
LS4023
Overall Facility Condition Ranking:

2

Cover on valve vault corroded - need to replace.
Seal on fiberglass liner around pipe penetrations in wet well is peeling off - I/I potential.
Round wet well with square concrete top and hatch - lot of corrosion around hatch.
Wet well top under concrete around hatch looks like plywood/fiberglass with cutout all
coating peeling around top.
Fence interferes with clearance required for main disconnect switch and electrical utility
meter.
No conduit seals are installed between the control panel and the wet well.
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LS4028
Overall Facility Condition Ranking:

2

Significant amount of grease in water.
Lot of debris up on discharge 90° bends - had overflows/high levels
Lot of corrosion on 12-inch ductile iron fittings.
Check and plug valves have significant amount of corrosion.
Cored hole in top of wet well (PVC pipe for transducer) is trip hazard.
Coating (coal tar) on piping in valve vault is corroding/peeling.
Significant corrosion of liner around pump-on/storage volume elevations.
No conduit seals are installed between the control panel and the wet well.
LS4035
Overall Facility Condition Ranking:

2

All pump volutes have some corrosion from seal water system.
Pump supports corroding but concrete pad acceptable condition.
Pump No. 2 and No. 3 check valves have significant corrosion.
Building has groundwater leak by seal water pump.
Facility has no emergency battery backup lighting for emergency means of egress.
LS4036
Overall Facility Condition Ranking:

2

Pump support is badly corroded.
Suction piping is corroded.
The facility has no emergency battery backup lighting for emergency means of egress.
LS4039
Overall Facility Condition Ranking:

3

8-inch ductile iron piping in wet well is corroded.
Significant grease problem.
No conduit seals are installed between the control panel and the wet well.
All panels and electrical systems badly deteriorated by previous hydrogen sulfide
problems.
LS4048
Overall Facility Condition Ranking:

2

Spray on liner is bubbled and corroding off particularly at pump on and storage elevation.
Piping in valve pit is badly corroded.
Corrosion around top of wet well and lid.
No conduit seals are installed between the control panel and the wet well.
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LS4105
Overall Facility Condition Ranking:

4

Check valve leaking - significantly when pump is operating.
Pipes and valves in valve vault have significant corrosion.
J-tube end has been corroded off.
Guide rails have some corrosion.
Coal tar coating is gone - groundwater leaks visible.
Rebar is exposed on top of wet well slab near hatch.
Wet well top slab is offset and above grade with the grout and seal chipping off.
Main disconnect, manual transfer switch and disconnect with generator receptacle are
badly corroded.
No conduit seals are installed between the control panel and the wet well.
LS4107
Overall Facility Condition Ranking:

3

Opening/crack in concrete around J-tube vent.
Corrosion on pipes in valve vault from groundwater.
Excessive standing water in valve vault.
Coal tar coating is coming off of interior of wet well.
Control panel frame is leaning.
Valves will not close.
Main disconnect, manual transfer switch and disconnect with generator receptacle are
badly corroded.
No conduit seals are installed between the control panel and the wet well.
LS4109
Overall Facility Condition Ranking:

1

It is noted that this facility has been entirely rehabilitated since the time of the ATM and CHA site
visit. The downstream gravity sewer was recently pipeburst from 8-inch to 12-inch. At the time
of the Master Plan preparation the construction of the 8-inch forcemain was still pending.
LS4110
Overall Facility Condition Ranking:

2

Ductile iron pipes severely corroded in wet well and valve vault.
Erosion on site (mainly around bypass and gate).
Corrosion in valve vault due to standing water.
Site needs to be repaved and gravel laid down.
No conduit seals are installed between the control panel and the wet well.
LS4118
Overall Facility Condition Ranking:

1

HDPE liner - one of electrical pipe penetration seals is bad.
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No conduit seals are installed between the control panel and the wet well.
LS4119
Overall Facility Condition Ranking:

1

Appears to be some inflow around pump discharge penetration (Ramneck is bleeding
thru) although HDPE seals are not in bad condition.
No conduit seals are installed between the control panel and the wet well.
LS4126
Overall Facility Condition Ranking:

1

HDPE seams on some pipe penetration allow leaks - not significant but can become
worse.
No conduit seals are installed between the control panel and the wet well.
LS4127
Overall Facility Condition Ranking:

1

Some issues with pipe penetration seals at wet well liner with potential for Inflow and
Infiltration - some showing.
No conduit seals are installed between the control panel and the wet well.

Exit 29 WPCP Sewer System
LS3101
Overall Facility Condition Ranking:

2

Bottom of influent pipe looks corroded/eroded out.
Leads for mercury balls are not through wet well and in conduits; instead leads are just
laid under hatch causing crimping in the lines.
No conduit seals are installed between the control panel and the wet well.
LS3103
Overall Facility Condition Ranking:

4

No vent on wet well.
Corrosion in panel.
No bypass.
Tarp over top of wet well and electric panel (funneling gas to panel).
Bad corrosion on ductile iron pipes in wet well and on one set of guide rails.
Valves will not close.
Main disconnect is corroded.
Electrical equipment backboard is of wood construction which is prone to deterioration.
No conduit seals are installed between the control panel and the wet well.
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LS3114
Overall Facility Condition Ranking:

1

No conduit seals are installed between the control panel and the wet well.
The Peninsula at Golden Isles is a new development in the South Mainland. The sewer collection
system for the development utilizes Septic Tank Effluent Pumping (STEP) systems with individual
septic tanks with pumps which pump through small collection lines. The collection lines manifold
in to a 16-inch forcemain which discharges to the LS3114 collection system. There are no
manholes or lift stations within the Peninsula development. The goals of STEP systems are to
reduce required treatment levels as the septic tanks provide primary treatment of the waste and
to attenuate peaks in the system. The 16-inch forcemain from the Peninsula development to the
LS3114 collection system is designed for the 4,400 home buildout of the development and
extends more than 3.5 miles with numerous changes in elevation because the forcemain is
constructed under several areas of marsh and waterways. The STEP system pumps are 0.5 Hp
and, due to the small number of homes constructed within the development, will not provide
sufficient velocity within the 16-inch forcemain to reduce solids deposition and retention time.
Due to the lack of a pressurized system it is likely that the waste will become trapped in the low
elevation stretches of the forcemain and may become septic even though primary treatment was
provided in the septic tanks. Such septic conditions may result in odors and corrosion in the
LS3114 system. Because of the extensive forcemain length and excessive retention time of the
waste, chemical addition to reduce hydrogen sulfide formation may not be effective.
LS3121
Overall Facility Condition Ranking:

2

Ductile iron pipe in wet well has a significant amount of corrosion.
No conduit seals are installed between the control panel and the wet well.
LS3123
Overall Facility Condition Ranking:

2

Appears to be a lot of groundwater in wet well, no influent sewage; influent pipe is not
sealed properly.
Groundwater pouring in over influent pipe - no boot.
No conduit seals are installed between the control panel and the wet well.
Fence interferes with the clearance for the main disconnect

3.3

OVERALL ELECTRICAL ASSESSMENTS

The electrical deficiencies noted at the various facilities have been listed in the sections above.
However, there were several common and repetitive National Electric Code violations observed
by CHA which JWSC should be cognizant of for all future design and upgrades.
Conduit Seals – For a submersible raw waste water lift station, the wet well is considered
to be an electrically classified hazardous area. Conduit seals must be installed in
raceways when raceways exit the classified hazardous area to prevent hazardous
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methane gases from traveling to an electrically arcing device where an explosion could
occur. Lift Station LS4012 is the only lift station where conduit seals were observed.
Emergency Egress Lighting – For life safety reasons, the code requires emergency
egress lighting to enable safe exiting of these facilities. A cost effective way to achieve
this is installing emergency battery backup lighting. If an on-site generator exists, this
can be used, but requires a dedicated automatic transfer switch; however, this option is
not economically feasible. Code requires the path of egress to have an average
illumination of 1 foot-candle with a minimum of 0.1 foot-candle. The layout of emergency
egress lighting fixtures would be determined by the photometric data of the fixture
installed.
Working Spaces – NEC Article 110.26 dictates the required clear distances around
electrical equipment. This is generally three to four feet based on the voltage of the
equipment. For the condition of exposed live parts on one side of the work space and
grounded parts on the other side the required clearance 0-150 nominal voltage to ground
the required clearance depth is three feet. For 151-600 nominal voltage to ground the
required clearance depth is three feet and six inches. The width of the work space is the
width of the equipment or 30 inches, whichever is greater.
It is noted that many of the facilities where working spaces and clearance issues were noted were
constructed more than 30+ years ago which was likely prior to the institution of the NEC code. If
this is the case, the clearance issues only need to be rectified if there is a major modification or
panel replacement made at the facility. Minor modifications to the existing electrical equipment
can probably be made without fixing the clearance issues but it is ultimately the electrical
inspector or the authority having jurisdiction that will make this determination.
3.3.1

SCADA AND RADIO TELEMETRY SYSTEMS

During the site inspections CHA evaluated the Supervisory Control and Data Acquisition
(SCADA) and Radio Telemetry Systems used to monitor and control the water and sewer system
components.
The former Glynn County and City of Brunswick water and sewer systems utilize different SCADA
and radio telemetry systems. Most of the sewer lift stations communicate via two way radio
telemetry to the water pollution control plant to which they discharge using licensed radio
frequencies. The Exit 29 lift stations and WPCP are monitored at the St. Simons Island WPCP.
The Academy Creek WPCP has standardized on Data Flow Systems (DFS) remote terminal units
(RTUs) for the SCADA and radio telemetry system. The operator interface for this system is Webpage based. The graphic screens are easily configured by a user utilizing a graphic software
package. Since it is Web based, the system may be remotely accessed by a user with privileges
from any remote site having internet access. The data is backed-up on the plant’s file server. The
radio RTU is a single module which uses DIP switches for identification. If a module should fail in
the field, the technician unplugs the failed module, matches the DIP switch settings on the new
module to the failed module, and plugs in the new module. No tools are required. The radio
system is then able to identify and upload the program parameters to the RTU. Maintenance cost
for RTUs is minimal.
The St. Simons Island WPCP has standardized on SCADAPack RTUs. These resemble a
modular PLC, and I/O modules can be added for supplemental input and output points. At the
WPCP, there are two PCs that interface to the radio system (one serves as a back-up). Data is
manually backed up on a CD. The operator interface is also a graphics screen builder that uses a
CLEARSCADA software package. The programming format for the RTUs is relay ladder logic
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style. The WPCP is a networked Allen-Bradley PLC based system with In-Touch Wonderware
Factory Suite operator interface software.
The SCADA systems are used to monitor several water and wastewater facilities throughout the
County’s service areas. Additionally, both systems use programmable logic controllers to
automate the control of high service pumps and well pumps based on operator defined set points.
3.4

RAINFALL DEPENDENT INFLOW AND INFILTRATION EVALUATION

3.4.1

METHODOLOGY

A key goal of the JWSC Water and Sewer Master Plan is to quantify and identify major Rainfall
Dependent Inflow and Infiltration (RD I/I) sources within the sewer system basins. A significant
portion of the sewer systems, primarily within the City of Brunswick, were built over 60 years ago
and were constructed of brick manholes and clay pipe which over time typically experience
deterioration that allows for inflow and infiltration. The Academy Creek WPCP sewer collection
system also experiences high levels of corrosive hydrogen sulfide gas which over time has
deteriorated grout in brick manholes and the concrete manholes, causing concrete to slough off
and leave the underlying rebar exposed. This is particularly predominant in the northern portions
of the system through the sub-basin 4WTP system due to the long retention time for sewer
generated in the North Mainland to reach the Academy Creek WPCP. All of these factors can
lead to increased inflow and infiltration in a sewer system and can impact the structural integrity
of the system.
The purpose of this RD I/I study is not to provide a complete RD I/I assessment of every gravity
sub-basin in the sewer systems, but to provide information concerning the primary areas the
JWSC should focus additional study and sewer rehabilitation efforts to make the most beneficial
impact on capacity and efficiency of the water pollution control facilities and on the structural
integrity of the sewer systems.
ATM used the following methodology to approximately quantify the total RD I/I in the Exit 29 and
Academy Creek WPCP sanitary sewer collection systems and to identify the primary contributing
sources.

1)

Identify a source of local, historical rainfall data to determine periods of prolonged
rainfall and appropriate periods for I/I study.

2)

Estimate overall I/I in Exit 29 and Academy Creek WPCP collection systems
based on rainfall data and monthly average and maximum daily flows.

3)

Delineate sub-basins within the sanitary sewer collection systems to study
Rainfall Dependent I/I.

4)

Determine predominant age and materials of sub-basin systems, sub-basins that
have been recently rehabilitated, or will be in near future.

5)

Field inspect, test, and gather operational data for primary lift station in each subbasin.

6)

Collect pump run times.

7)

Calculate pumped rates
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3.4.2

8)

Determine pumped rates during dry and wet periods of study.

9)

Calculate Typical RD I/I Flows by Sub-Basin.

RAINFALL DATA

The JWSC maintains numerous rainfall gauges throughout the sewer system service areas. The
gauges are located at the water pollution control plants, the water production facilities, or the lift
station sites. Rainfall amounts collected by the rain gauges are recorded daily and were utilized
to determine periods of prolonged rainfall, intensity of rainfall, and relevant dry and wet periods
for the I/I study.
Based on the rainfall data, it was determined that for the majority of the service areas December
2007 and August 2008 provided effective periods of study. December 2007 was a relatively dry
month with one main storm event which varied from 0.94 to 1.22 inches on approximately
December 15. August 2008 represented a more saturated condition as there were significant rain
events every few days throughout the month due to a slow moving and at times stalled Tropical
Storm Fay system. Around mid-August a significant rain event was recorded at all of the gauges
and varied from 1.47 to 3.87 inches.
Four lift stations in the Academy Creek WPCP sanitary sewer collection system are operated by
variable frequency drives (VFDs): LS4002, 4003, 4035 and 4036. At the time of the December
2007 and August 2008 storm events, there was no system in place to measure the varying speed
of the pump operation in these facilities, only the operation time of the pumps. As the goal of
utilizing a VFD is to match the pump rate to the incoming flows and thereby minimize pump starts
and associated wear and tear on the pump motor, the time of operation for VFD stations typically
approximates 24 hours a day and can not be utilized to determine I/I conditions.
During early 2009 JWSC staff developed a method for measuring and recording the pump
operation in revolutions per minute (RPM). A logarithmic correlation was developed between the
RPM readings and pumped gallons per minute based on several drawdown tests performed at
fixed RPMs. For these four stations, a storm event varying from 2.49 to 3.01 inches in early April
2009 was used to determine I/I for the associated sub-basins.
3.4.3

OVERALL RAINFALL DEPENDENT I/I – EXIT 29 AND ACADEMY CREEK WPCP
SYSTEMS

The typical overall rainfall dependent inflow and infiltration entering the Exit 29 and Academy
Creek WPCP sanitary sewer collection systems was determined by performing an overall
evaluation of the two systems based on monthly rainfall totals for the service areas and the
average daily and maximum daily flowrates recorded at the WPCPs. Rain events during winter
months from December to March often cover large areas draining to the WPCPs and might be
expected to produce higher flows, whereas summer events during April to November may be
associated with more localized storm cells that do not cover large areas of the system and may
result in lower flows at the WPCPs. This evaluation does not specifically account for seasonal
variations in flow, however, the Average Dry Weather Flow determinations incorporate flow data
from periods throughout the year and tends to dampen the impact from seasonal variations.
Months with less than one inch (1”) total rainfall were used to approximate Base Flow or Average
Dry Weather Flow for the systems which is 0.22 MGD for Exit 29 WPCP and 4.87 MGD for
Academy Creek WPCP. The remaining monthly data was then divided according to total rainfall
in increments of one inch up through six inches (6”) of total rainfall. All months with total rainfall
over six inches were placed in one category. The Average Dry Weather Flow calculated for the
two systems was compared with the Maximum Daily Flow recorded in each month to determine
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the approximate RD I/I in the system for each month of the study. For the Exit 29 WPCP system
the study period was January 2007 through June 2009; for the Academy Creek WPCP system
the study period is January 2005 through June 2009.
The evaluation results in a determination of the average Rainfall Dependent I/I for each system
for the following categories: less than 1 inch, 1 – 2 inches, 2 – 3 inches, 3 – 4 inches, 4 – 5
inches, 5 – 6 inches, and greater than 6 inches of total monthly rainfall. Table 3.5 presents the
calculated average Rainfall Dependent I/I for each system.
Table 3.5 Average RD I/I for Academy Creek WPCP and Exit 29 WPCP Systems
Total Monthly
Rainfall
(inches)

ADWF (MGD)
<1"
2"
4"
6"

RD I/I Increase over Average Dry
Weather Flow (%)

Exit 29
0.22
24.19%
35.21%
39.74%
43.64%

Academy Creek
4.87
13.25%
12.35%
28.80%
72.37%

This information was utilized to develop a linear regression of the percent flow increase at varying
rainfall amounts for each system. Based on these equations, for a one inch (1”) storm event, an
increase of 48,000 gpd/21.83% and 0.50 MGD/10.25% is anticipated for the Exit 29 WPCP and
Academy Creek WPCP collection systems, respectively.
These rates of RD I/I represent a loss of capacity in the transmission and treatment systems
which can limit the capacity available for growth and development of the service areas.
Additionally there is an unnecessary operational cost to the JWSC associated with treating and
disposing of non-sanitary sewer flows. The above estimates of Rainfall Dependent I/I are for a
one inch (1”) storm which is very common for this region of coastal South Georgia. For example,
during the period of August 2007 to August 2008, there were approximately 13 storms measured
at the Academy Creek WPCP that were between one and two inch which represents more than
6.5 million gallons of water which was unnecessarily treated at the Academy Creek WPCP.
3.4.4

SUB-BASIN DELINEATIONS

As this is not a complete I/I study, only flows at lift stations were monitored, not the individual
gravity sewer pipes. Many studies have been performed on the impacts of sub-basin size when
conducting a RD I/I study. The conclusions typically indicate that the smaller the sub-basin size,
the more accurate the results as to the quantity and location of RD I/I in the sub-basin. Although
the effort and cost of conducting flow monitoring testing may increase with reduced sub-basin
size, it is more than offset by the reduction in effort and cost for field and TV inspection.
The recommended practical size for a sub-basin is approximately 10,000 linear feet of gravity
sewer. Typically, housing subdivision sanitary sewer collection systems consist of 5,000 to
10,000 linear feet. Therefore, where possible, based on location of lift stations and the layout of
the contributing gravity sewer systems, the Exit 29 and Academy Creek RD I/I study focused on
sub-basins of this size. An additional benefit of focusing on sub-basins of this size is that
infrastructure within the sub-basin is typically installed at approximately the same time, of the
same material, and by the same contractor, and therefore the quality of construction is typically
consistent throughout.
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As described in Section 1.2.3, there are 8 lift stations (public and private) located in the Exit 29
and 130 in the Academy Creek sanitary sewer collection systems, respectively. This information
was used in conjunction with the sanitary sewer GIS maps and other data received from the
JWSC to delineate the sub-basins and to determine which lift stations should be monitored and
evaluated. The sewer material within each sub-basin was compiled based on available GIS
information. The age and materials information was used to determine whether any areas with
significant I/I were unusual and possible indicators of other problems.
The RD I/I sub-basins in this study are typically composed of less than 10,000 linear feet or
between 10,000 and 20,000 linear feet of gravity sewer piping. There are some sub-basins,
particularly within the City of Brunswick including 4002, 4003, and 4WTP, however which have
more than 50,000 linear feet of piping. These basins were delineated in this manner because
there are either only additional lift station sub-basins with small amounts of contributing gravity
sewer piping or, as in the case of 4WTP, no additional lift station sub-basins within the
delineation.
Each sub-basin contains a primary lift station which pumps, at a minimum, all of the wastewater
collected within that sub-basin. Due to the layout of the Exit 29 and Academy Creek sewer
collection systems, there are some sub-basins that receive wastewater contribution from other
sub-basin lift stations for repumping. In these situations every effort was made to remove the
flows from upstream contributing sub-basins so that the RD I/I study results would reflect the RD
I/I condition within the gravity sewer of the sub-basin being evaluated.
In total, 5 sub-basins were delineated for the Exit 29 WPCP gravity sewer system and 32 were
delineated for the Academy Creek WPCP gravity sewer collection system. Figures 3.1 and figure
3.2 depict the sub-basins and the existing gravity sewer systems. Table 3.6 summarizes each
delineated sub-basin and provides a list of all the lift stations within each sub-basin, the primary
lift station monitored for the sub-basin, and the length and material type of gravity sewer pipe
contained in each sub-basin.
Based on evaluations of the existing systems and information gathered from JWSC, Glynn
County Engineering, and United Water staff, there are no proposed significant rehabilitation
projects of existing gravity sewer systems other than the 8-inch gravity sewer piping upstream of
LS4039 which receives discharge from LS4109. Approximately 3,150 linear feet of 8-inch gravity
sewer was recently pipeburst to 12-inch gravity sewer for this project to increase system capacity.
This construction was completed in September 2009. As there are more than 20,000 linear feet
of gravity sewer piping within the 4039 sub-basin, the proposed project is negligible in the
evaluation of RD I/I for this sub-basin.
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10,617
5,998
9,428
6,394
9,484
2,163
3,391
1,346
8,929
17,456
2,653
8,041
10,956
18,299
2,255
17,587
22,694
11,029
26,900
20,911
17,355
10,713
27,517
4,102
50,344
34,483
10,021
17,259
5,761
4,997
3,122
1,577

23,865
127,814
91,218

46,283
13,240
19,028
9,538
7,809
65,036
30,399
5,822
37,976
19,909
22,606
27,796
35,929
32,871
15,297
37,298
77,216
17,583
13,602
28,067
12,806
52,094
34,483
10,021
17,281
5,787
5,305
3,122
1,577

LS4001
LS4002
LS4003
LS Academy
Creek WPCP
LS4005
LS4006
LS4007
LS4011
LS4017
LS4021
LS4022
LS4023
LS4027
LS4028
LS4035
LS4036
LS4039
LS4043
LS4044
LS4048
LS4056
LS4105
LS4107
LS4109
LS4110
LS4111
LS4118
LS4119
LS4120
LS4124
LS4126
LS4127

14,523
17,296
21,079
4,093
7,220

20,142
17,557
23,538
4,093
7,220

Total Gravity PVC Gravity
Sewer within
Sewer (LF)
Sub-Basin (LF)

LS3101
LS3103
LS3114
LS3121
LS3123

Primary Lift
Station
FRP Gravity
Sewer (LF)

CIP Gravity
Sewer (LF)

DIP Gravity
Sewer (LF)

VCP Gravity
Sewer (LF)

680
1,535

2,562

1,086

1,167

379
165

344

26

205

403
3,236

184
3,998
725

1,689

1,116

36,066
3,499
13,260
75
2,879
39,116
7,915
1,964
3,456
7,481
1,017
5,709
12,654
7,245
3,908
5,320
33,269

Academy Creek WPCP Gravity Sewer Collection System Sub-Basins
11,038
6,235
2,399
86,275
1,579
528
69,073

Exit 29 WPCP Gravity Sewer Collection System Sub-Basins
1,751
784
261
149

HDPE Gravity
Sewer (LF)

Table 3.6 RD I/I Sub-Basin Delineation and Material Information

332

13,889

1,254
130

2,213

154

1,351

510

524

471

762

Concrete
Truss Pipe
Brick Gravity
Gravity Sewer Gravity Sewer
Sewer (LF)
(LF)
(LF)

3.4.5

LIFT STATION TESTING AND MONITORING

Ideally, for an RD I/I study, it is desirable to perform pump drawdown testing at all primary lift
stations within the sub-basins with the lift station isolated from all influent sewer flow. In the case
of the JWSC collection systems, as with most gravity sewer systems, the systems were not
designed to store wastewater and have limited capacity to do so. Therefore, JWSC staff devised
a methodology to perform drawdown testing of the lift stations without isolating the stations from
the collection systems. The methodology includes measuring the fill time of the wet well to
establish a typical influent flow rate which can then be discounted from the calculated pump rate.
For the 37 sub-basins within the Exit 29 and Academy Creek WPCP service areas, drawdown
testing was performed on all but six lift stations including lift stations 4111, 4118, 4120, 4124,
4126, and 4127 all of which are newly constructed and did not have enough influent flow to
conduct drawdown testing. In the case of these stations, design operating conditions were used
to determine pumped flow rates from the lift stations.
As noted in Section 3.4.2, the period of study for the RD I/I analysis included December 2007,
August 2008, and in the case of LS 4002, 4003, 4035, and 4036, April 2009. For these periods of
time, the daily pump run times were collected by JWSC staff from SCADA for the primary lift
station in each sub-basin. The daily flow pumped from each of the monitored lift stations during
the period of study was calculated using the pump operating condition from drawdown testing or
design condition, reported in gallons per minute, and the daily pump run times in minutes for each
of the monitored stations.
3.4.6

RAINFALL DEPENDENT INFLOW AND INFILTRATION PER SUB-BASIN

The daily pumped flow rates for each lift station were manipulated to evaluate the RD I/I for each
sub-basin during the various study periods. As previously noted, December 2007 was a
significantly dry month with an isolated storm event whereas both August 2008 and April 2009
had more saturated conditions with several significant storm events throughout the months. For
the RD I/I analysis, where possible depending on available data, multiple comparisons were
made for the various sub-basins including a comparison of the wet and dry flows within the month
of December 2007, comparison of the wet and dry flows within the month of August 2008, and a
comparison of the dry flows in December 2007 to the wet flows for August 2008. For the four lift
stations monitored during April 2009, the study provided a comparison of single day dry and wet
flows within March and April 2009. The comparison between the dry December 2007 flows and
the wet August 2008 flows are assumed to provide the most realistic representation of RD I/I for
the systems as they better present true dry and wet, saturated, conditions.
The various comparisons between different storm events resulted in approximations of the RD I/I
in gallons and an estimate of the percent increase in pumping rates during the storm event in
comparison to the relevant dry period. Although the calculated percent increases in pumped flow
provide indications of the level of RD I/I entering the system, it can be misleading as it may place
more emphasis for rehabilitation on systems which have high percent increase in pumped rates
but low total RD I/I gallons. In lieu of evaluating the sub-basins based on total gallons of RD I/I or
percent increase in pumped flow, the total gallons of RD I/I for each sub-basin were divided by
the total linear footage of gravity sewer piping within the sub-basin. This equalizes the sub-basin
analysis to the same common denominator, gallons per day per linear foot, and allows for ranking
the sub-basins for rehabilitation on a uniform basis.
Many of the sub-basins delineated for the RD I/I analysis have contributing flows from upstream
sub-basins. In order to evaluate the sub-basins for just the RD I/I coming directly in through the
gravity sewer piping and manholes within the sub-basins, and not those from upstream subbasins, the calculated RD I/I numbers for each sub-basin were reduced by the RD I/I from any
contributing upstream sub-basins. The end result of these calculations is a determination of the
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RD I/I in gallons per day per linear foot (gpd/LF) contributed only by the gravity sewer system
within the sub-basin. The results of the analysis by sub-basin are provided in Table 3.7. The
supporting data for these calculations is provided in Appendix C.
According to Recommended Standards for Wastewater Facilities, also known in the industry as
the Ten State Standards, published by the Great Lakes-Upper Michigan River Board of State and
Provincial Public Health and Environmental Managers, the allowable leakage exfiltration or
infiltration shall not exceed 100 gallons per inch of pipe diameter per mile per day for any section
of a sanitary sewer system. For an 8-inch gravity sewer pipe this represents 0.15 gpd/LF and for
a 48-inch gravity sewer pipe this is 0.91 gpd/LF. The largest gravity sewer piping in the Academy
Creek WPCP collection system is a 48-inch pipe and the largest in the Exit 29 WPCP collection
system is a 12-inch pipe. Given the age of the majority of the gravity sewer systems, primarily in
the Academy Creek WPCP collection system and the fact that with the high ground water table
which is common in Southeast coastal Georgia, some inflow and infiltration, approximately 25
percent, is expected to occur in the system based on similar systems and experience in other
communities. With the 25 percent increase the allowable leakage for 8-inch and 48-inch gravity
sewer pipe becomes 0.19 and 1.14 gpd/LF.
Based on the results of the RD I/I study and the above criteria established for allowable leakage
per pipe size, every sub-basin system within the Exit 29 and Academy Creek WPCP collection
systems except for sub-basins 4005, 4006, and 4118 has an unacceptable amount of RD I/I
based on the approximate pipe sizes in the sub-basins. Sub-basins 4005, 4006, and 4118
indicate negative RD I/I in the sub-basins. Although this may to some degree be caused by
utilizing pumping amounts from different days (although for the same storm events) for the subbasins and lift stations upstream of 4005, 4006, and 4118, it is more likely indicative that the RD
I/I is primarily upstream of these three basins. In the case of sub- basin 4118 it is a small basin
and is currently used more for repumping flows from sub-basin 4119 than for collection. The
upstream basin 4119 indicates RD I/I in the system and given the other conditions of the system
support the theory that of the two basins 4119 is the primary contributor of RD I/I. Sub-basin
4005 is similar to 4118 in that it is primarily used for repumping upstream flows and is not a large
collection sub-basin. Two of the upstream sub-basins 4028 and 4048 also indicate significant RD
I/I. Sub-basin 4006 also has several sub-basins upstream which indicate RD I/I, particularly subbasin 4022 which has almost 12 gpd/LF of RD I/I. Sub-basin 4006, however, is a large sub-basin
and is almost entirely Vitrified Clay Pipe (VCP). Further TV inspection and study of this sub-basin
is justified to verify the lack of RD I/I in the system.
Establishing an acceptable level of RD I/I in a gravity sewer system is a complex issue especially
where the age of the system is more than 40 years old and was installed at a time when the
industry standard for exfiltration or infiltration was much greater than the 100 gallons per inch of
pipe diameter per mile per day standard used today. While it is always desirable to minimize the
RD I/I in a system as much as possible, there is a break even point where spending additional
capital funds toward RD I/I rehabilitation begins to provide diminishing returns. The rate of
allowable RD I/I is subjective and to some extent is impacted by the excess hydraulic capacity in
the collection and transmission systems and also the excess treatment and hydraulic capacity at
the water pollution control plants. To this end, JWSC is working toward developing a standard of
acceptable RD I/I within their systems which separately accounts for and evaluates inflow and
infiltration and which takes in to consideration the piping material and age of the systems.
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Table 3.7 – Results of RD I/I Analysis by Sub-Basin
Sub-Basin

3101
3103
3114
3121
3123
4001
4002
4003
4WTP
4005
4006
4007
4011
4017
4021
4022
4023
4027
4028
4035
4036
4039
4043
4044
4048
4056
4105
4107
4109
4110
4111
4118
4119
4120
4124
4126
4127

Upstream Sub-Basins Which
Discharge

Total Gravity
Sewer within
Sub-Basin (LF)

Sub-Basin RD I/I
(Upstream RD I/I
Removed)
(Gallons)

Exit 29 WPCP Gravity Sewer Collection System Sub-Basins
3103; 3121
20,142
9,780
N/A
17,557
25,988
N/A
23,538
5,780
N/A
4,093
2,653
N/A
7,220
5,986
Academy Creek WPCP Gravity Sewer Collection System Sub-Basins
N/A
23,865
76,828
4001
127,814
1,252,754
N/A
91,218
567,552
4002, 4003, 4017, 4005, 4035
46,283
612,003
4006, 4028, 4048
13,240
-1,314,185
4011, 4007, 4022, 4056, 4021, 4043
19,028
-234,992
N/A
9,538
38,624
N/A
7,809
30,733
N/A
65,036
529,307
4023; 4044
30,399
168,111
N/A
5,822
69,668
N/A
37,976
160,498
N/A
19,909
22,483
4027
22,606
89,283
4036
27,796
538,988
4105; 4127
35,929
38,385
4109;4110
32,871
266,625
15,297
30,676
N/A
N/A
37,298
184,369
4039
77,216
631,310
N/A
17,583
41,557
4107
13,602
71,030
N/A
28,067
97,470
N/A
12,806
19,021
4111, 4118, 4120
52,094
120,135
N/A
34,483
27,023
4119
10,021
-6,531
4124
17,281
40,241
N/A
5,787
3,446
N/A
5,305
52,000
N/A
3,122
21,011
4126
1,577
452

Sub-Basin RD I/I
(Upstream RD I/I
Removed)
(GPD/LF)
0.49
1.48
0.25
0.65
0.83
3.22
9.80
6.22
13.22
-99.26
-12.35
4.05
3.94
8.14
5.53
11.97
4.23
1.13
3.95
19.39
1.07
8.11
2.01
4.94
8.18
2.36
5.22
3.47
1.49
2.31
0.78
-0.65
2.33
0.60
9.80
6.73
0.29

Table 3.8 categorizes the RD I/I for each sub-basin and assigns a priority level for further study
and rehabilitation. Figure 3.3 and Figure 3.4 depict the sub-basin RD I/I rehabilitation needs by
priority.
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Table 3.8 –RD I/I Analysis Priority Rankings by Sub-Basin

Sub-Basin
3101
3103
3114
3121
3123
4001
4002
4003
4WTP
4005
4006
4007
4011
4017
4021
4022
4023
4027
4028
4035
4036
4039
4043
4044
4048
4056
4105
4107
4109
4110
4111
4118
4119
4120
4124
4126
4127

Negligible
0.00 - 0.99
0.49
--0.25
0.65
0.83
--------0.00
0.00
--------------------------------------0.78
0.00
--0.60
----0.29

RD I/I (GPD/LF)
Low
Medium
1.00 - 2.99
3.00-4.99
----1.48
----------------3.22
----------------------4.05
--3.94
--------------4.23
1.13
----3.95
----1.07
------2.01
----4.94
----2.36
--------3.47
1.49
--2.31
----------2.33
-------------------

Brunswick Glynn County JWSC

High
5.00 - 9.99
------------9.80
6.22
----------8.14
5.53
------------8.11
----8.18
--5.22
--------------9.80
6.73
---

Critical
10.00 - 20.00
----------------13.22
------------11.97
------19.39
-----------------------------------
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Pipe material is an important factor in anticipating RD I/I in a sewer system. Vitrified Clay Pipe
(VCP) for example, is susceptible to deteriorating gaskets, cracking and penetration by tree roots
as it ages and is, therefore, typically a culprit in RD I/I. Much of the JWSC sewer systems have a
significant portion of VCP pipe, especially within the City of Brunswick, much of which is over 60
years old. Of the 19 sub-basins with RD I/I rankings from Medium to Critical, seven of the subbasins consist primarily of VCP or Concrete pipe (40% or more of the total basin) and, therefore,
it is not surprising that RD I/I has been detected. Another significant cause of RD I/I in systems
consisting of VCP pipe are sewer laterals which were typically constructed of Orangeburg pipe
and are prone to deterioration and leaks. Table 3.9 provides a summary of pipe material for the
sub-basins with RD I/I rankings from Medium to Critical.
Table 3.9 Pipe Material in Sub-Basins with RD I/I Medium to Critical Rankings
RD I/I (GPD/LF)
Sub-Basin
4001
4002
4003
4WTP
4007
4011
4017
4021
4022
4023
4028
4035
4039
4044
4048
4105
4107
4124
4126

Pipe Material (% of Total Sub-Basin Footage)

Medium
High
Critical
3.00-4.99 5.00 - 9.99 10.00 - 20.00
3.22
9.80
6.22
13.22
4.05
3.94
8.14
5.53
11.97
4.23
3.95
19.39
8.11
4.94
8.18
5.22
3.47
9.80
6.73

VCP/
Concrete
46%
68%
76%
83%
1%
37%
62%
26%
34%
9%
4%
71%
22%
14%
44%
8%
0%
0%
0%

DIP/CIP
0%
7%
2%
0%
0%
0%
1%
1%
0%
3%
0%
1%
2%
1%
4%
0%
0%
0%
0%

PVC/
HDPE
44%
5%
10%
14%
36%
17%
14%
57%
46%
21%
81%
8%
69%
79%
27%
79%
98%
94%
100%

Unknown
9%
21%
12%
0%
64%
46%
23%
16%
21%
67%
9%
18%
7%
6%
25%
13%
2%
6%
0%

Of the remaining 19 sub-basins with Medium to Critical RD I/I rankings, ten consist primarily of
PVC or HDPE pipe (40% or more of the total basin). Of those ten sub-basins, six – 4021, 4022,
4039, 4105, 4124, and 4126 – have rankings of High or Critical with RD I/I estimates ranging from
5.22 to 11.97 gpd/LF. PVC piping is generally newly installed, in comparison to VCP and
Concrete pipe, and is less susceptible to RD I/I over time, if installed correctly. If installed
incorrectly, the joints between pipe segments can open up and provide an opportunity for RD I/I.
Poor construction is most likely the cause for the high RD I/I estimated in the PVC piped basins,
particularly the areas of more recent development such as 4124 and 4126.
The 19 sub-basins indicated as having Medium, High, or Critical RD I/I in Figure 3.3 above are
areas where the most improvement can be made, and are recommended for additional TV
inspection and evaluation by JWSC to identify the exact causes and location of the RD I/I and
potential solutions. For future construction projects, more stringent construction oversight and
quality assurance testing, including additional testing at the end of the one-year construction
warranty, prior to acceptance of the project by the JWSC, is recommended. These measures
should help to reduce poor construction and avoid the high RD I/I rates estimated in some of the
newer PVC sub-basins.
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The RD I/I rankings were used to develop cost estimates for rehabilitative methods to reduce the
RD I/I to acceptable levels within the sub-basins. It has been assumed that the RD I/I problems in
the gravity sewer systems can be resolved with trenchless technologies such as cured-in-placepipe and/or pipebursting so as to minimize damage to the existing infrastructure including roads
and to reduce the disruption to the community caused by open trench construction. While
trenchless technologies can reduce RD I/I and provide improvement in structural conditions, it will
not alter slopes of pipes. Therefore, if upon further evaluation of the sub-basins it is determined
that there are negative slopes or sags in the pipes, open trench construction may be necessary.
Table 3.10 provides a summary of the typical recommendation of pipe rehabilitation based on
pipe materials, condition of pipe slope, amount of pipe which sags between manholes, diameter,
and previous pipe point repairs.
Table 3.10 Typical Recommendation of Pipe Rehabilitation
Recommended
Pipe
Rehabilitation
Method
Pipe Bursting

Sags as
Percent of
Pipe
Diameter
< 50%

CIPP

< 50%

Open Trench
Replacement

> 50%

Structual
Condition

Pipe Conditions
Pipe
Depth of
Diameter
Pipe

3 or Less
< 12 FT
Point
Repairs
No
Unrestricted
Structural
Defects;
Joint offsets
< 2-inches
Multiple
Structural
Defects

Unrestricted

Pipe
Material

Pipe Slope

< 18-Inch

VCP

Adequate

Unrestricted

DIP/CIP/
VCP

Adequate

Required
Unrestricted
More Than 2
Sizes >
Existing

Negative or
Less than
Adquate

The first step in any RD I/I rehabilitative project should be additional TV inspection and analysis
aimed at localizing the source of the RD I/I so as to minimize the necessary construction, if
possible. In typical situations further study of sub-basins indicates that the primary source of RD
I/I is upstream in the system and is caused by problems in the smaller sized pipes, 8- and 10inch. The major gravity mains are not usually the principal cause of RD I/I but may instead be
structurally damaged by the excessive RD I/I upstream in the system as described in Section
3.4.8. For purposes of the master plan and to develop general Rehabilitation Capital
Improvement Plans for RD I/I, it has been assumed that the majority of the RD I/I is developed in
the smaller sub-basin pipes, especially if the pipes are VCP. There are some exceptions such as
sub-basin 4035 which indicates RD I/I of more than 19 gpd/LF but which is composed almost
entirely of 30-inch Concrete pipe. Because the RD I/I and structural condition of the sub-basins
are so interlinked the description of rehabilitative methods and recommendations are provided
after the description of the structural evaluation of the major gravity systems in Section 3.4.8.
3.4.7

IMPACT ON WATER POLLUTION CONTROL PLANT CAPACITY

Inflow and infiltration has an impact not only on the capacity available in the wastewater collection
systems but also on the water pollution control plants. As concluded in Section 3.4.3 above,
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during a one inch storm event, an additional 48,000 gallons must be treated at the Exit 29 WPCP
and an additional 500,000 gallons at the Academy Creek WPCP. During the study period from
August 2007 through August 2008 there were approximately 41.6 inches of rainfall measured at
the Exit 29 WPCP and 42.6 inches at the Academy Creek WPCP. Using the calculated RD I/I for
a one inch storm event as a standard, approximately 2.0 million gallons and 21.27 million gallons
of RD I/I were unnecessarily treated at the Exit 29 and Academy Creek WPCPs, respectively. At
an average cost of $0.008 per gallon for treatment, RD I/I cost the JWSC (County and City)
approximately $186,000 during the study period. This estimate is at the low end of the RD I/I
costs as many of the storm events were greater than 1-inch and therefore generated more RD I/I
than multiple 1-inch storms would. Additionally this does not include the additional power costs
and unnecessary operational wear and tear and maintenance costs associated with the operation
of lift stations due to the RD I/I. The peak flows from RD I/I can also exceed the hydraulic
capabilities of the WPCPs and the pumping and transmission systems.
3.4.8

STRUCTURAL CONDITION OF MAJOR GRAVITY SYSTEMS

In addition to impacting the hydraulic capacity of the wastewater collection and transmission
systems and causing additional operation costs associated with unnecessary treatment and
excessive depreciation of equipment, RD I/I can also cause structural damage to gravity sewer
collection systems. As noted, many of the gravity sewer systems within the Academy Creek
WPCP system in particular are more than 60 years old and are constructed of clay, concrete, and
cast and ductile iron pipe, all of which is susceptible to damage from the corrosive hydrogen
sulfide levels common in the system caused by excessive retention time of the sewage. The RD
I/I in the systems can exacerbate the damage created by the hydrogen sulfide by causing
additional stress on the pipe joints and cracks and fissures caused by tree roots as these are the
common entrance points for RD I/I. The additional flows can also wash away deteriorating
concrete, thereby exposing the pipe reinforcement to corrosion and can contribute to the erosion
of concrete and iron pipes. RD I/I can also wash soils surrounding pipes and manholes into the
sewer systems, undermining roadways and causing additional pressure on pipes which are not
structurally sound.
As part of the Master Plan, an evaluation of the major gravity sewer systems was completed.
Figures 3.5 and 3.6 depict the basins in the Academy Creek and Exit 29 WPCP systems which
have major gravity sewer systems and are used as part of the major sewer transmission systems.
For the evaluation, ATM first conferred with JWSC staff regarding cave-ins of sewer pipe and
areas prone to deterioration, customer complaints, and previous sewer point repairs. JWSC
owns and routinely uses closed circuit television inspection equipment and is in the process of
systematically evaluating the condition of the gravity sewer systems beginning at the south end of
the Academy Creek WPCP system. ATM coordinated with JWSC to gather TV inspection video
of the major gravity sewer collection systems, primarily areas of previous point repairs and
collapse.
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The TV inspections were reviewed and evaluated by JR Giese Operations, LLC (JRGO), a
company with significant experience with the construction and evaluation of trenchless
technologies, using the Pipeline Assessment Certification Program (PACP). The JRGO report is
provided in Appendix D.
The PACP system was developed by the National Association of Sewer Service Companies
(NASSCO) to standardize the way information is gathered and reported from sewer inspections
with closed circuit television cameras. The PACP system utilizes a scale from zero to five to
evaluate both the structural and operational condition of sewer pipelines. The structural category
describes various types of defects where the pipe has been damaged or is otherwise defective.
The O&M category describes various types of foreign objects that are found in the sewers and
may interfere with the operations of the conveyance system. Both categories are scored on a
scale of 0 to 5 and assist in determining a priority for rehabilitation. Definitions of the scores are
provided below:
5 – Defects requiring immediate attention (Pipe has failed or will likely fail within the next
five years).
4 – Severe defects that will become Grade 5 defects within the foreseeable future (Pipe
will probably fail in 5 – 10 years).
3 – Moderate defects that will continue to deteriorate (Pipe may fail in 10 – 20 years).
2 – Defects that have not begun to deteriorate (Pipe unlikely to fail for at least 20 years).
1 – Minor defects (Failure unlikely in the foreseeable future).
0 – No visible defects.
Not all of the major gravity sewer systems were TV inspected for this evaluation due to the extent
of the systems. However, the TV video inspected was carefully selected as it was representative
of the various age, size, and material of pipe within the gravity sewer systems. The evaluated
videos were used to make correlations as to the condition of areas not specifically evaluated.
Table 3.11 summarizes the assessed structural and operational condition of the major gravity
sewer systems within the Exit 29 and Academy Creek WPCP systems.
The PACP scorings and correlation of pipe locations, materials, and ages were used to develop
cost estimates for rehabilitative methods for the structural integrity of the existing gravity sewer
systems. Based on the results of the evaluation, the major gravity sewer systems with significant
structural concerns are 4002, 4WTP, 4017, 4035, 4036, and 4048. As with the RD I/I
rehabilitation projects, the recommended method of repair depends on the condition of the
existing pipe. The methods and restrictions for rehabilitation methods described in Table 3.10
apply to the structural repair projects. Both the RD I/I and the structural condition of any major
gravity sewer piping within the sub-basin were jointly considered. As noted in Section 3.4.6 the
major gravity mains are not usually the principal cause of RD I/I but may instead be structurally
damaged by the excessive RD I/I upstream in the system. Repairs upstream in the system for
RD I/I can then potentially lessen the damage caused to the major gravity sewer piping. These
factors were taken in to consideration when developing a course of rehabilitation for both the RD
I/I and the structural defects in the major gravity sewer piping.
For the structural rehabilitation improvements for the major gravity systems, systems with an
estimated PACP score of 4 or 5 were considered to be in critically poor condition. PACP scores
of 2 and 3 indicate Moderate condition, and a PACP score of 1 or 0 indicated Minor structural
concerns. Only those systems with Moderate to Critical rankings were placed in the
Rehabilitation CIP.
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Table 3.11 – Summary of PACP Evaluation of Major Gravity Systems
Sub-Basin

Pipe Size
(in)

Pipe
Material

Pipe Length
(LF)

3101
3114

12
10
12
15/16
18
24
36
42
18
24
30
36
42
30
21
24
12
18
12
18
30
15/18
24/30
8
18/21
30
12/15
15
12/15
12/15
8
18

HDPE
PVC
CIP
VCP/CIP
VCP/CIP
CIP
PVC
PVC
VCP
VCP
Concrete
VCP
PVC
PVC
VCP
VCP
VCP
VCP
PVC
VCP
Concrete
VCP/PVC
PVC/VCP
VCP
PVC
DIP
VCP
PVC
PVC
PVC
PVC
PVC

2,380
175
556
2,285
5,928
2,282
2,751
3,189
3,135
1,073
4,066
2,531
2,664
1,615
1,397
5,379
1,832
1,129
1,014
6,385
15,416
4,727
6,070
3,176
439
7,677
6,181
5,070
6,457
9,212
2,921
370

4002

4003

4WTP

4005
4006
4017
4021
4035
4036
4039
4048
4105
4107
4118
4126
4127

JWSC
Indicated
Problems
No
No
Yes

No

Yes

No
No
No
No
Yes
No
No
Yes
No
Yes
No
No
No

Worst
Structural
PACP
0
0
4
0
0
4
0
0
0
0
3
0
0
0
0
0
2
2
0
0
3
3
0
0
0
3
0
1
0
1
1
0

Worst O&M
PACP
0
0
5
5
5
5
2
0
0
0
3
0
0
0
0
0
3
3
2
4
5
4
3
4
2
4
4
3
4/5
3
3
0

The Rehabilitation Capital Improvement Plan projects to reduce RD I/I and structural defects in
the major gravity sewer systems are summarized in Section 8.1.2. The recommended
improvements have been divided into five year periods with the Critical and some of the High RD
I/I sub-basin repairs in the period from 2009 – 2014; the remaining High RD I/I sub-basin repairs
in the period from 2014 – 2019; the Medium RD I/I sub-basin repairs in the period from 2019 –
2024; and the Low RD I/I sub-basin rehabilitation in the period from 2024 – 2029. The structural
repairs have been added to the appropriate five year period based on the critical nature of the
defects. A description of the recommended rehabilitation efforts is described below:
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Years 2009 – 2014
Sub-Basin 4035 - RD I/I Critical and Major Gravity Sewer Structural Critical Condition
Additional TV inspection analysis
Remove and replace 30-inch concrete major gravity sewer and manholes
o There are currently several areas of negative slopes in this length of piping,
severe structural defects and most likely joint offsets. Piping has high PACP
scores.
Pipeburst/CIPP trenchless rehabilitation of VCP piping and lining/coating of manholes
Sub-Basin 4002 - RD I/I High and Major Gravity Sewer Structural Critical Condition
Additional TV inspection analysis
Remove and replace 24-inch and 18-inch CIP major gravity sewer and manholes which
have high PACP scores and which have sections of negative slopes and sags
CIPP trenchless rehabilitation of CIP piping size 12-, 15-, and 18-inch and lining/coating
of manholes
Pipeburst/CIPP trenchless rehabilitation of VCP piping and lining/coating of manholes
Sub-Basin 4WTP – RD I/I High and Major Gravity Sewer Structural Moderate Condition
Additional TV inspection analysis
Remove and replace 30-inch concrete major gravity sewer and manholes
Pipeburst/CIPP trenchless rehabilitation of VCP piping and lining/coating of manholes
Sub-Basin 4022 – RD I/I Critical
Additional TV inspection analysis
Pipeburst/CIPP trenchless rehabilitation of VCP piping and lining/coating of manholes
Sub-Basin 4124 – RD I/I High
Additional TV inspection analysis
CIPP trenchless rehabilitation of 8-inch PVC piping and lining/coating of manholes
o Appears may have been poorly constructed
Sub-Basin 4048 – RD I/I High
Additional TV inspection analysis
Pipeburst/CIPP trenchless rehabilitation of VCP piping and lining/coating of manholes
Years 2014 – 2019
Sub-Basin 4048 – Major Gravity Sewer Structural Moderate Condition
Additional TV inspection analysis
CIPP trenchless rehabilitation of 30-inch DIP piping and lining/coating of manholes
Sub-Basin 4017 – RD I/I High and Major Gravity Sewer Structural Moderate Condition
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Additional TV inspection analysis
Pipeburst/CIPP trenchless rehabilitation of 8-inch VCP piping and lining/coating of
manholes
Remove 12- and 18- VCP major gravity sewer and new manholes
o Work should be performed in conjunction with demolition of LS4017
o Replace piping with 12- and 15-inch PVC gravity sewer piping and manholes
directed from former site of LS4017 to the west toward sub-basin 4WTP at
intersection of Altama and 2nd Street.
Sub-Basin 4036 – Major Gravity Sewer Structural Moderate Condition
Additional TV inspection analysis
Pipeburst/CIPP trenchless rehabilitation of 15- and 18- VCP piping and lining/coating of
manholes
Remove 24- and 30-inch VCP piping and manholes and replace with 30-inch PVC piping
and new manholes
Sub-Basin 4039 – RD I/I High
Additional TV inspection analysis
Pipeburst/CIPP trenchless rehabilitation of 8- and 12-inch VCP and DIP piping and
lining/coating of manholes
o All piping associated with rehabilitation of gravity sewer that LS4109 discharges
to has been removed from scope
Sub-Basin 4126 – RD I/I High
Additional TV inspection analysis
CIPP trenchless rehabilitation of 8-inch PVC piping and lining/coating of manholes
Sub-Basin 4003 – RD I/I High
Additional TV inspection analysis
Pipeburst/CIPP trenchless rehabilitation of 12-inch and smaller VCP piping and
lining/coating of manholes
Sub-Basin 4021 – RD I/I High
Additional TV inspection analysis
Pipeburst/CIPP trenchless rehabilitation of 8- and 10-inch VCP, Concrete, and CIP piping
and lining/coating of manholes
Pipeburst/CIPP trenchless rehabilitation of 18-inch VCP piping and lining/coating of
manholes
o Although this is major gravity sewer, rehabilitation is not recommended to
alleviate structural problems but because is likely contributor to RD I/I flows
Sub-Basin 4105 – RD I/I High
Additional TV inspection analysis
Pipeburst/CIPP trenchless rehabilitation of 8- to 15-inch VCP and Unknown piping and
lining/coating of manholes
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Sub-Basin 4006 – RD I/I Inconclusive
Additional TV inspection analysis
o RD I/I analysis resulted in negligible RD I/I; however sub-basin has over 13,000
LF of VCP piping and seems unlikely that RD I/I should be negligible compared
with similar systems
Years 2019 – 2024
Sub-Basin 4044 – RD I/I Medium
Additional TV inspection analysis
Pipeburst/CIPP trenchless rehabilitation of 8- to 12-inch VCP, DIP, and Unknown piping
and lining/coating of manholes
Sub-Basin 4023 – RD I/I Medium
Additional TV inspection analysis
Pipeburst/CIPP trenchless rehabilitation of 8-inch VCP, CIP, and Unknown piping and
lining/coating of manholes
Sub-Basin 4007– RD I/I Medium
Additional TV inspection analysis
Pipeburst/CIPP trenchless rehabilitation of 8-inch VCP and Unknown piping and
lining/coating of manholes
Sub-Basin 4028– RD I/I Medium
Additional TV inspection analysis
Pipeburst/CIPP trenchless rehabilitation of 8-inch VCP and Unknown piping and
lining/coating of manholes
Sub-Basin 4011– RD I/I Medium
Additional TV inspection analysis
Pipeburst/CIPP trenchless rehabilitation of 8-inch VCP and Unknown piping and
lining/coating of manholes
Sub-Basin 4107 – RD I/I Medium
Additional TV inspection analysis
Pipeburst/CIPP trenchless rehabilitation of 8-inch PVC piping and lining/coating of
manholes
o All but approximately 550 LF of the 28,000 LF of piping in the basin is PVC; may
have been poor construction or may be primarily attributable to inflow at
manholes
Sub-Basin 4001 – RD I/I Medium
Additional TV inspection analysis
Pipeburst/CIPP trenchless rehabilitation of 8-, 10-, and 12-inch VCP piping and
lining/coating of manholes
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Years 2024 – 2029
Sub-Basin 4056 – RD I/I Low
Additional TV inspection analysis
Pipeburst/CIPP trenchless rehabilitation of 8-inch PVC piping and lining/coating of
manholes
o Primarily all of the 17,000+ LF of piping in the sub-basin is PVC; may have been
poor construction or may be primarily attributable to inflow at manholes
Sub-Basin 4119 – RD I/I Low
Additional TV inspection analysis
Pipeburst/CIPP trenchless rehabilitation of 8-inch PVC piping and lining/coating of
manholes
o Primarily all of the 17,000+ LF of piping in the sub-basin is PVC; may have been
poor construction or may be primarily attributable to inflow at manholes
Sub-Basin 4110 – RD I/I Low
Additional TV inspection analysis
Pipeburst/CIPP trenchless rehabilitation of 8-inch PVC piping and lining/coating of
manholes
o Primarily all of the 52,000+ LF of piping in the sub-basin is PVC; may have been
poor construction or may be primarily attributable to inflow at manholes
Sub-Basin 4043 – RD I/I Low
Additional TV inspection analysis
Pipeburst/CIPP trenchless rehabilitation of 8-inch VCP piping and lining/coating of
manholes
Sub-Basin 4109 – RD I/I Low
Additional TV inspection analysis
Pipeburst/CIPP trenchless rehabilitation of 8-inch PVC/Unknown piping and lining/coating
of manholes
o 4,000 LF of the 12,000+ LF of piping is noted as PVC; the remainder is
Unknown. RD I/I may have been due to poor construction of PVC piping or may
be primarily attributable to inflow at manholes
Sub-Basin 3103 – RD I/I Low
Additional TV inspection analysis
Pipeburst/CIPP trenchless rehabilitation of 8-inch PVC piping and lining/coating of
manholes
o Primarily all of the 17,500+ LF of piping in the sub-basin is PVC; may have been
poor construction or may be primarily attributable to inflow at manholes
Sub-Basin 4027 – RD I/I Low
Additional TV inspection analysis
Pipeburst/CIPP trenchless rehabilitation of 8-inch VCP piping and lining/coating of
manholes
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Sub-Basin 4036 – RD I/I Low
Additional TV inspection analysis
Pipeburst/CIPP trenchless rehabilitation of 8-inch VCP piping and lining/coating of
manholes
o Approximately 13,000 LF of the 36,000 LF in the sub-basin is VCP piping;
however much of it, approximately 7,000 LF, is scheduled for rehabilitation in
conjunction with major gravity structural improvements. This represents the
smaller VCP piping which likely contributes to the RD I/I.
3.4.9

OVERALL IMPLICATIONS OF INFLOW AND INFILTRATION

As described in Sections 3.4.6 and 3.4.8, RD I/I has a significant impact on the available
hydraulic capacity of both the sewer collection and transmission systems and also on the water
pollution control plants. There is also a considerable associated cost to the JWSC for
unnecessary treatment totaling approximately $186,000 during the one year study period alone.
The transmission and treatment of the RD I/I flows also causes excessive wear and tear on the
plant equipment and the pumping systems and thereby shortens the anticipated life span.
Significant development is anticipated in both the North and South Mainland areas of Glynn
County over the next 20 years. Although there is currently sufficient capacity at the Academy
Creek WPCP to handle much of the sewer generation anticipated from the projected
development, the collection and transmission systems do not have enough available capacity to
transfer the sewer to the Academy Creek WPCP. In the South Mainland the Exit 29 WPCP is
currently being expanded to a 1.5 MGD WPCP; however, based on the growth projections for the
area, this capacity will be exceeded within 8 years.
Unless significant efforts are made to repair the contributing portions of the gravity sewer system,
the rate of RD I/I will likely continue to increase leading to sewer system overflows, reduced
capacity for existing and proposed sewer flows, and increased operational costs.
Another implication of RD I/I in the gravity sewer system is the cost associated with continued
maintenance and construction spot repairs of structural damage and cave-ins caused by
surcharging gravity sewer pipes. Unfortunately piping cave-ins are typically not discovered until
roadway base materials have been eroded and the roadway itself caves in which can endanger
the public and expose the JWSC to liability. The very nature of spot repairs also typically leads to
higher construction and material costs than if an entire system or significant length of gravity
sewer were repaired at one time as there are no economies of scale to lower prices. Once
portions of a system have collapsed, the opportunity to rehabilitate the system via trenchless
methods which are typically less intrusive to the community and lower in overall costs, are
reduced.
The impacts of RD I/I, particularly in the Academy Creek WPCP collection system which has
more pronounced levels, are compound and involve more than just excessive and unnecessary
costs for the JWSC. Without further study and rehabilitation of the areas of Medium to Critical RD
I/I, the levels will continue to increase causing additional structural damage and potentially
impacting new development and public safety.
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4.0

FUTURE CONDITIONS

4.1

PROJECTED LAND USE

Glynn County is anticipating significant development during the 20 year study period of the
Master Plan. In October 2006, the Georgia Institute of Technology published the Georgia Coastal
2030 Population Projections report for the 10 county coastal regions in Georgia. Per this study,
Glynn County will have a population increase of almost 33,000 over the 2000 census population
numbers. Although this population increase is significant, it is not all inclusive of the most recent
population projections as it does not include certain lands in the County which have been entitled
for development since the report was completed. Even during the economic downtime of 2009,
the Glynn County Community Development Department continues to receive applications for
development.
They City of Brunswick is currently in process of implementing the City of Brunswick 2030 Vision
as described in the 2008 City of Brunswick, Georgia Community Agenda. The Vision includes
strengthening the natural, historic and cultural roots of the City, developing quality communities,
improving the economy and workforce development, and revitalizing and rehabilitating the City
image. This Vision will lead to redevelopment of certain areas of the City, infill growth, and
changes in land use and density.
4.2

ANTICIPATED DEVELOPMENT TRENDS

The City of Brunswick and Glynn County maintain separate, independent governments, and as
such also have individual Comprehensive Plans which define development policies and projected
growth within their boundaries. The following sections describe the relevant portions of the City
of Brunswick and the Glynn County Community Agenda Comprehensive Plans with a particular
focus on the character of the various areas of the City and County and the vision for future
development in those areas. This information is summarized from the Community Agenda
sections of the Comprehensive Plans and is presented here as it was a critical foundation for the
development of population projections and water and sewer demand/generation projections for
the 20 year Master Plan study period from 2009 – 2029.
4.2.1

CITY OF BRUNSWICK

In 2008 the City of Brunswick published a Community Agenda, City of Brunswick, Georgia. The
Community Agenda describes the community vision, the community issues and opportunities, the
future development narrative and the implementation program for instituting the vision for the
various areas of the City. The Community Agenda discusses the character and future
development recommendations for each of 16 character areas in the City: North Brunswick,
Medical-Parkwood, Riverside, US Highway 17 Corridor, Hercules, New Town/Town Commons,
Urbana/Mayhew, Windsor Park, Dixville/Habersham Park, Old Town, South End Brunswick,
Industrial Waterfront, Liberty Harbor, Andrews Island, Proposed Annexation Area, and Marsh.
Each character area relevant to the Master Plan is described in greater detail below. Figure 4.1
delineates the various character areas within City.
The North Brunswick character area is an irregularly shaped area in the northern portion of the
City which is primarily centered on Altama Avenue and frontage on Community Road/Cypress
Mill Road, and the Spur 25. There are two residential neighborhoods Magnolia Park and College
Park, the Coastal Georgia Community College, Brunswick High School, and several auto-oriented
commercial uses and large parking areas. The vision and future development recommendations
for this area per the Community Agenda are to preserve the single family neighborhoods, provide
new, mixed use, urban boulevards along Altama and Community Road/Cypress Mill Road, a
major commercial corridor along the Spur 25, and to maintain the institutional assets of the area.
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The Medical/Parkwood area is the Southeast Georgia Health Systems Brunswick Campus and
the surrounding medical uses east of Hampton Avenue. 1960s single family homes are located
to the east, west and south and 1970s townhouses are located south of Kaiser Avenue. The area
is bounded by US Highway 17 to the east, the Hercules Plant to the south, and Altama Avenue
on the west. The goals for this character area are to retain the single family character but also to
allow the hospital and medical center to develop. Future development recommendations are for
single family residential, medical related development, multifamily development in existing areas
of such use, and mixed use and multifamily at the intersection of Parkwood Drive and Altama.
The Riverside character area is a single family neighborhood located on a peninsula bordered by
the Back River and Terry Creek, per the Community Agenda. The goals for this area are to
maintain the single family residential developments and preserve the marshlands, wetland, and
the river.
The US Highway 17 Corridor area, per the Community Agenda, is one of the two highest visibility
corridors that form a gateway to the City. The US Highway 17 Corridor also acts as the primary
gateway to the Golden Isles. The corridor is currently comprised of low density highway oriented
commercial uses in the north and open space and marshlands in the southern portion. The vision
goals for this area are to develop a true gateway to the City and the Golden Isles region. The
future development recommendations include multi-story, mixed use developments with
commercial uses on the ground floor, multifamily residential developments, tourism and cultural
facilities, hotels and resorts, and to protect the greenspace and marsh views. A particular
emphasis will be placed on redeveloping and revitalizing the northern portion of the US 17
Corridor.
The Hercules Plant is located in the northern area of the City and is highly visible from US
Highway 17 and the Torras Causeway. The plant processes tree stumps into resins and related
materials. There are currently no known plans for closure of the facility. If the facility should
close continued industrial land uses are recommended in the Community Agenda.
The New Town/Town Commons character area is the second oldest area of the City and is
defined by T Street to the north, Old Town/F Street to the south, the Hercules Plant to the east,
and includes both sides of Martin Luther King (MLK) Boulevard, per the Community Agenda.
Existing land uses are primarily single family residential, with many commercial uses along
Norwich and some institutional areas throughout the area. There are also several large
multifamily Brunswick Housing Authority properties in the area. The vision goals and future
development recommendations for the area are to create a revitalized, diverse, urban single
family neighborhood with continued mixed use of schools, churches and neighborhood
commercial development primarily oriented along Norwich and MLK Boulevard. Multifamily
development along MLK and Newcastle areas will remain appropriate.
The Urbana/Mayhew character area dominated by single family housing although the Whispering
Oaks garden apartment development was recently developed. The Abbott Andrews Brunswick
Housing Authority development is also located within this area. The goal for the area per the
Community Agenda is to maintain the single family character while limiting the expansion of
additional multi-family developments. Neighborhood commercial, institutional, and mixed-use
development along Gloucester are also recommended.
The Windsor Park character area dates back to the 1930s and 40s per the Community Agenda
and is a single family residential subdivision with large lot sizes. The area also includes Howard
Coffin Park. The future development recommendations for the area are to maintain the single
family low density character, to maintain the community facilities, and to provide neighborhood
commercial, institutional and mixed use development along Gloucester.
The Dixville/Habersham Park area is historic and date back to just after the close of the Civil War,
per the Community Agenda. The area includes both historic and newer construction single family
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homes of small lot sizes with scattered commercial, industrial, and multi-family development
along MLK Boulevard. The area is bounded by US Highway 17 on the east and Albany Street on
the west. The goals for the area are to retain the predominantly single family nature by infill and
to redevelop the other existing uses into neighborhood commercial and low density multifamily.
The Old Town character area is the oldest part of the City and dates back to the period before the
Revolutionary War. The area has the most varied land uses of any area of the City with
institutional structures, commercial uses, and historic and modern single family homes.
New
development is predominantly overseen and reviewed by either the Brunswick Historic
Preservation District or the Downtown Development Authority. Per the Community Agenda, the
greatest priority goal is to reconnect the City with the historic waterfront by providing commercial
activities along the waterfront, increase public spaces and pedestrian access, and to provide new
mixed use development along the waterfront. Renovation of homes and infill of vacant lots are
also in line with the vision for the area.
The South End Brunswick character area was developed in post-World War II era and is almost
entirely single family residential with the exception of the Glynn Iron metal scrap yard. The area
is bounded by industrial uses to the east and south and is located to the south of the Old Town
and Dixville/Habersham Park areas. The Community Agenda lists a goal of developing a quiet
urban neighborhood with parks along the waterfront. Accordingly single family homes,
neighborhood commercial, institutional and mixed use development along MLK, community
facilities and open space are appropriate land uses.
th

The Industrial Waterfront area is located along the East River west of Bay Street and south of 4
Avenue. The City continues to encourage viable industrial land uses and associated parking in
this area.

The Liberty Harbor area is a new master planned resort community located at the southern tip of
the City of Brunswick near the Sydney Lanier Bridge. Per the Community Agenda the
development will include single family homes, condominiums of up to 20 stories, shopping
villages, recreational amenities and public spaces, and a marina and public waterfront access. A
public park known as Liberty Ship Park is being developed by the City of Brunswick. All
development will be in accordance with the master plan.
Andrews Island is located in the middle of the East River across from the downtown waterfront
and is used as a dredge spoil site. Per the Community Agenda the island is currently under lease
to the Georgia Department of Transportation although the lease will expire in less than ten years.
The ownership of the island is public. Appropriate land uses have not yet been determined.
4.2.2

GLYNN COUNTY

In 2008 the Glynn County Community Development Department published a Community Agenda
Glynn County Comprehensive Plan Update. The Comprehensive Plan Update describes the
community vision, future development map, and recommended development patterns for various
areas of the County. The County is divided into three development areas – east Glynn, west
Glynn, and islands. The east Glynn area encompasses the Airport and Federal Law Enforcement
Training Center (FLETC); Central Glynn; Old Town Brunswick; and Port of Brunswick. The west
Glynn area is primarily the area west of I-95; and the islands area include St. Simons Island,
Jekyll Island and Blythe Island. Old Town Brunswick area is within the City of Brunswick and is
not covered by the Glynn County Comprehensive Plan Update. Figure 4.2 delineates the various
character areas within Glynn County.
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Per the Comprehensive Plan Update, the Airport and FLETC area includes the Brunswick-Glynn
County Airport and surrounding industrial parks between US17 and I-95. Clustered large scale
employment and economic development land uses are predominant. The recommended
development patterns for this area are light industrial and business parks with mixed uses and
infill development on vacant sites close to center of the community.
Central Glynn is located north of the City of Brunswick and ranges north to the County line and
west to Perry Lane Road. The land use is of a variety of residential, commercial, industrial and
employment activities. The area is a mature area of mixed use with a predominantly developed
suburban environment. Per the Comprehensive Plan Update, the Central Glynn area is the most
suitable land in the County for development. Redevelopment and revitalization will be promoted
within this area with a recommendation for infill development on vacant sites, clustering of highdensity development at major corridor nodes, and new development with traditional neighborhood
design principles with residential areas linked to neighborhood commercial centers by pedestrian
access.
The Comprehensive Plan Update defines the Port of Brunswick area as Colonel’s Island and the
surrounding industrial lands around the Port of Brunswick in the south portion of Glynn County
near the mouth of the Turtle River. The area is utilized for port-related facilities with additional
proposed development of light industry, warehousing and transportation uses.
Blythe Island is located west of the City of Brunswick along the Turtle River. The island is
characterized by single family residential use in the northern part of the island and the Blythe
Island Park in the southern part of the island. Per the Comprehensive Plan Update, any new
development would follow the same patterns of low density single family residential while
maintaining the conservation land uses and preserving the environmentally sensitive areas of the
island.
The west Glynn area encompasses the mass of land located west of the I-95 corridor in Glynn
County. Per the Comprehensive Plan Update this area is predominantly in a rural state but
development proposals for this area are being submitted rapidly. The area is typically
characterized by scattered, low density residential development and substantial forested areas.
Environmental constraints to development include floodplains, wetlands, and soils that are
unfavorable for construction of roads and/or commercial developments.
Recommended
development patterns are mixed use villages and neighborhood clusters designed with
consideration for the environmental resources and conservation uses. All encompassing village
clusters with commercial and institutional land uses to support the residential development will be
encouraged. Strip developments along major arterials and uniform residential developments will
be discouraged per the Comprehensive Plan Update.
4.3

PROJECTED POPULATION FOR SERVICE AREAS

4.3.1

METHODOLOGY

The following sections describe the general methodology used to develop the population
projections for the various water and sewer system service areas for the 20 year planning period.
The complete accounting of the population projections is provided in Appendix E.
Several types of information were gathered to develop a comprehensive method of projecting the
future development growth areas and associated populations for each of the water and sewer
service areas. The foundation for all the projections was the Glynn County and City of Brunswick
Community Agendas. Among the sources of information used were the estimated base
populations as described in Sections 2.2.2 and 2.3.2, typical size and characteristics of existing
subdivision communities, known planned developments, presence of marsh and wetland areas,
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locations of floodplains, acreages of vacant unplanned lands, distance from commercial centers
and the overall likelihood of development. ATM met or spoke with several stakeholders in the
communities, as listed below, to develop an understanding of the key development projects.
David Hainley, Glynn County Community Development Director
William Weeks, City of Brunswick, Assistant City Manager
Nathan Sparks, Executive Director, Brunswick-Glynn County Development Authority
Roosevelt Harris, Jr., City Manager, City of Brunswick
Dan McFee, City Engineer, City of Brunswick
Local developers including Richard McKinna, Jr., Ray Raschard, Bill Edenfield of the
Sea Island Company, and Terry Driggers who represent a cooperative ownership of the
Northwest Quadrant property in Glynn County which is located north of Highway 99 and
east of Highway 341. The Northwest Quadrant is approximately 6,600 acres of
undeveloped land.
Tony Bartlett, Senior Vice President, Lincoln Property Company who recently purchased
the Tradewinds property of 687 acres which is located along eastern I-95 corridor
between Exits 38 and 42.
Paul Hossain, PE, Director of Natural Resources and Hank Burney, Director of Real
Estate Development of Plum Creek who currently owns more than 66,000 acres of
primarily undeveloped timber lands in the West Glynn area.
Thomas & Hutton project managers providing engineering services to various
development projects in Glynn County including Dover Hall, The Peninsula, Hopewell
Creek, and the Northwest Quadrant.
Other sources of information include the JWSC GIS database, planning applications submitted to
the Glynn County Community Development Department, and JWSC staff.
All of this information was compiled and evaluated to determine key development areas and the
projected build out populations for the 20 year study period. Similar to the methodology used to
determine the base populations, each Traffic Analysis Zone (TAZ) area was examined to quantify
possible development areas. This was done by eliminating areas zoned commercial or industrial
and undevelopable land such as marsh and environmentally sensitive areas. With the use of GIS
data and tools all known platted or planned developments and existing subdivisions which were
not completely built out within the TAZ areas were identified and the number of available parcels
in each was extracted and totaled. Finally the total remaining undeveloped upland acreage was
estimated with a percentage deducted for setbacks, buffers, stormwater management, and
commercial uses. Based on the area in question and the surrounding developments, if any, a
household density was estimated. For most areas, the assumed density was 2.5 households per
acre which is in line with recent developments within these communities. A density of one
household per acre was utilized in certain areas typically on the western portions of the County
where the lands were more environmentally sensitive.
For all households the assumed occupancy was 2.5 persons, unless existing planning
applications or engineering reports specified otherwise. The build out population for the study
period was determined by multiplying the total number of households by the occupancy number.
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As previously described, the North Mainland and South Mainland areas of Glynn County have
vast amounts of vacant lands, much of which is developable. The Glynn County Community
Development Department desires the growth in these areas to be well planned and to extend out
uniformly from the core developed areas taking the necessary infrastructure with it. The
development of these lands will continue well beyond the 20 year study period of this Master
Plan. The population growth and associated water demands and sewer generation flowrates for
these proposed developments have been broken down in to five year increments, as described in
Sections 4.3.3 and 4.3.4, to allow for proper planning of the water and sewer infrastructure
necessary to serve the growth.
As previously noted, ATM coordinated with numerous developers holding lands in the County.
Where possible, ATM received proposed development and construction schedules from the
developers. For the Northwest Quadrant in particular, information was received from the
developers and the Glynn County Community Development Director regarding the schedule of
construction of single family homes, multi-family, and commercial and institutional facilities during
the 20 year period. The schedule for construction is very aggressive with more than 2,600 homes
and multi-family units proposed for construction in the period from 2009 – 2014, alone. Given the
current economic conditions this aggressive development schedule seems unattainable, but it
was the best information available during the preparation of the Master Plan.
For other proposed developments, ATM reviewed planning applications, phasing schedules and
water and sewer master plans on file with Glynn County to develop the incremental five year
periods of growth over the 20 year study period. For projects in the preliminary planning phase or
where development was projected to occur but limited information was available, the schedule of
development for the five year incremental periods was estimated based on typical phasing plans
for other existing developments in the Glynn County area.
The City of Brunswick, unlike the North and South Mainland areas, is well established. The City’s
vision for the next 20 year period will involve a significant amount of revitalization and
redevelopment. Population and commercial densities may shift within the City but overall there
will not be significant new developments other than those which are already known. For this
reason, the population projections, for purposes of this Master Plan, have been projected to occur
within the next five years, so the 2029 population and water and sewer generation flow rates
presented are assumed to actually be in place by 2014.
4.3.2

KEY DEVELOPMENT AREAS

4.3.2.1 GLYNN COUNTY KEY DEVELOPMENT AREAS
Two key development s planned within the North Mainland are Tradewinds (Pinecrest Logistics
Park) and the Northwest Quadrant. Pinecrest Logistics Park consists of 687.822 acres located
generally east of Golden Isles Parkway, west of I-95, south of SR 99, and north of the Glynn
County Public Safety Complex. The development consists of two areas: Area A consists of
194.51 acres in the more northerly part of the site and is proposed for Office/Distribution and
Industrial uses. Area B consists of 493.31 acres in the more southerly part of the site and is
proposed for Office/Distribution, Industrial, Retail Commercial, and General Residential uses.
The Northwest Quadrant Planned Development District is located in north-central Glynn County.
The site is bounded to the east by I - 95 and to the north by the Altamaha River and on the south
and west by adjacent land Owner(s). The total property is approximately 7,820 acres consisting of
approximately 4,813 acres of uplands and non-jurisdictional wetlands, approximately 1,052 acres
of forested jurisdictional freshwater wetlands, and approximately 1,955 acres of Altamaha River
wetlands.
The Northwest Quadrant property is comprised of multiple tracts owned by The Sea Island
Company, Satilla Forest Development Co. and DMR Investments LLC. The Northwest Quadrant
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is a mixed use project that is to include single and multifamily residential, commercial, light
industrial, institutional/civic and recreational uses. The overall residential density is 2.2 dwelling
units per gross acre and 3.6 dwelling units per net acre (net acreage = uplands and nonjurisdictional wetlands). The Northwest Quadrant Planned Development District is anticipated to
be constructed in multiple phases (neighborhoods) over a period of approximately thirty (30) to
forty (40) years.
Turtle River and Dover Hall represent key developments in the western portion of the County.
The Turtle River site is adjacent to the US 82 right of way and approximately five miles west of I95 and Exit 29. The site is bounded to the northwest by SR 99, to the southwest by Georgetown
Road, to the east and south by Green Creek, Turtle River, and College Creek. Access to the
property is from US 82, Georgetown Road, and SR 99. The total property is approximately 2,782
acres consisting of +/- 2,146 acres of uplands, +/- 160 acres of freshwater wetlands, and +/- 476
acres of salt marsh.
The Turtle River CID utilizes planning strategies that demonstrate new development efficiencies
and economics in the areas of land use, transportation, habitat management, community
infrastructure and telecommunications. The proposed project consists of a combination of
industrial, commercial, and mixed low, medium, and high density residential use with a maximum
of 8,599 dwelling units.
The Dover Hall Planned Development is located in south-western Glynn County. The site is
bounded to the north by GA Highway 99 and to the east by Buffalo Creek and on the west by
Green Creek and to the south by the Turtle River. The total property is approximately +/-5,245
acres consisting of +/-3,198 acres of uplands, +/-292 acres of freshwater wetlands, and +/-1,754
acres of salt marsh.
According to the Dover Hall Master Plan, the five planned neighborhoods will be established
based on natural features throughout the property which create reasonable neighborhood
boundaries. The residential neighborhoods within Dover Hall will offer residents a choice of lot
sizes and home types. The Mixed Use designation is for the development of an active
commercial and retail area to serve Dover Hall and the surrounding area. Elements of the Mixed
Use Area may include a government center, shopping centers, church sites, a school site, parks
and a variety of housing types. The Dover Hall Planned Development is anticipated to be
constructed in multiple phases (neighborhoods) over a period of approximately 20 to 30 years.
The Dover Hall project shows a maximum development density of 3.0 du/upland acres or 9,051
dwelling units, 1,160,000 square feet of commercial, and 260,000 square feet of institution,
government, and civic uses.
Developments within the southern portion of the County are Peninsula and Hopewell Creek. The
Peninsula Planned Development District is located in the southern portion of west Glynn County.
The site is adjacent to the Buck Swamp Road right of way which links to I-95 by US Highway 82
and US Highway 17/Ga 25. The site is bounded to the north by Buck Swamp Road and to the
east by Laurel Creek and The Little Satilla River and on the west by adjacent land owners. The
total property is approximately +/- 3,343 acres consisting of +/- 2,227 acres of uplands, +/- 384
acres of fresh wetlands and +/- 732 acres of salt marsh.
Per the Peninsula Conceptual Master Plan, the intent of the project is to create an active
residential community complete with amenities and recreational opportunities. The Peninsula
project shows a maximum development density of 2 du/upland acre or 4, 454 dwelling units and
180,000 square feet of commercial, government, or civic use. The development is anticipated to
be constructed in multiple phases (neighborhoods) over a period of approximately 10 to 20 years.
The Hopewell Creek Planned Development District is located in south-western Glynn County.
The site is adjacent to the US 82 right of way and approximately five (5) miles west of I-95 and
Exit 29. The site is bounded to the north by the marshes and water body of the Turtle River, and
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to the east south and west by adjacent landowners. The total property is approximately 1,376
acres consisting of +/- 800 acres of uplands, +/- 130 acres of freshwater wetlands, and +/- 446
acres of salt marsh. Per the Zoning Master Plan the Hopewell Creek project shows 1,900 units
which will be built in phases, over approximately ten (10) years. The Hopewell Creek Planned
Development District is anticipated to be constructed in four (4) phases over a period of
approximately 10 years with each phase representing approximately 25% of the total project.
4.3.2.2 CITY OF BRUNSWICK KEY DEVELOPMENT AREAS
Liberty Harbor is newly planned and currently under construction at the southern tip of the City of
Brunswick near the landing for the Sydney Lanier Bridge. The master-planned resort community
will include single family residences, condominiums, recreational areas and shopping areas.
Residential development will consist of single-family homes, up to 20-story condominiums, and
townhouses. Development in Liberty Harbor is part of a mixed-use community with a variety of
residential types, recreational community amenities and open spaces, and some neighborhood
retail. Liberty Harbor is master planned creating framework with buildings fronting public streets
and high quality streets and public spaces. Liberty Harbor will include a 450-slip marina and
public waterfront access through a pedestrian promenade.
Figure 4.3 presents the anticipated growth and development projected to occur within Glynn
County during the 20 year planning period of this study. As noted, ATM has compiled the
population projections and growth areas by coordinating directly with some of the developers,
their engineers, community stakeholders, and Glynn County, JWSC and City of Brunswick staff.
These growth projections and development areas form the basis for the water and sewer system
expansion capital improvement plans developed later in the report.
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4.3.3

PROJECTED POPULATION FOR WATER SYSTEM SERVICE AREAS

Several categories of information were gathered to develop an efficient method of projecting the
future populations for each of the water system areas. Among them were existing population,
areas utilizing private wells, typical size of existing subdivisions, planned developments, presence
of marsh and wetland areas, locations of floodplains, acreages, distance from commercial centers
and the overall likelihood of development. The major sources of information were derived from
the JWSC GIS database, planning applications, developers, the City and County Community
Development Departments, and JWSC staff. Table 4.1 provides the base 2009 water customer
population and the five year increment projected water customer populations for the various water
service areas which will be used to derive the projected water demands for the 20 year study
period.
Table 4.1 Population Projections for Water Service Areas

4.3.4

Year

City of Brunswick

North Mainland

South Mainland

2009
2014
2019
2024
2029

31,246
40,104
40,104
40,104
40,104

7,510
40,767
66,955
77,422
90,023

1,470
10,958
17,182
23,762
29,438

PROJECTED POPULATION FOR SEWER SYSTEM SERVICE AREAS

Several categories of information were gathered to develop an efficient method of projecting the
future populations for each of the sewer system areas. Among them were existing population,
areas utilizing septic systems, typical size of existing subdivisions, planned developments,
presence of marsh and wetland areas, locations of floodplains, acreages, distance from
commercial centers and the overall likelihood of development. The major sources of information
were derived from the JWSC GIS database, planning applications, developers, the City and
County Community Development Departments, and JWSC staff. Table 4.2 provides the base
2009 sewer customer population and the five year increment projected sewer customer
populations for the various sewer service areas which will be used to derive the projected sewer
generation rates for the 20 year study period.
Table 4.2 Population Projections for Sewer Service Areas

4.4

Year

City of Brunswick

North Mainland

South Mainland

2009
2014
2019
2024
2029

31,929
38,939
38,939
38,939
38,939

4,046
34,268
63,566
78,255
92,904

1,399
8,346
13,400
18,810
23,491

PROJECTED WATER DEMANDS

The methodology for projecting the water demands for the various service areas of the Master
Plan is presented below with an analysis of the remaining available capacity at the existing water
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production facilities. Any need for expansion of the existing water production facilities or
construction of new facilities is also addressed in the following sections.
4.4.1

PROJECTED AVERAGE DAILY WATER DEMAND

The per capita water demands developed for each water service area - North Mainland, City of
Brunswick, and South Mainland - are 113, 138, and 139 gallons per day per capita (gpc/d) as
described in Section 2.2.6. During development of these per capita water demands, any large
industrial or commercial users were removed based on water billing records so as not to
misrepresent the ratio of industrial/commercial water use to residential. The projected residential
water demand for the service areas for the period from 2009 to 2029 were determined by
multiplying the respective populations and per capita water demands for each service area. After
determination of the projected water demands based on the per capita rate and populations, the
large commercial/industrial user demands which were previously removed were added back to
the total water demands.
Additionally, during the calculation of the water demands, any proposed and/or platted large
commercial, institutional, or industrial users were added directly to the projected demands
independent of the per capita generated demands. The estimated water demands for these
commercial, institutional, or industrial users were developed based on industry accepted
standards for the type of service and the unit of measure. Through this methodology, an accurate
representation of the community characteristic water use was projected.
As previously noted, the projected water demands for the North and South Mainland have been
divided into five year increments: 2009 – 2014, 2014 – 2019, 2019 – 2024, and 2024 – 2029, to
allow for more accurate and efficient planning of the necessary infrastructure. The projected
water demands for the City are assumed to occur, for purposes of this Master Plan, within the
next five years, 2009 – 2014, such that the 2029 projected water demands for the City will be the
same as those for the year 2014. This is primarily due to the fact that the changes in population
will be primarily revitalization and rehabilitation with some minor shifting of population and
commercial densities.
Table 4.3 presents the projected incremental average daily water demand for the North Mainland,
City of Brunswick, and South Mainland areas.
Table 4.3 North Mainland, City of Brunswick, and South Mainland Projected Water Demands

City of Brunswick
Water Service Area

Water Demand (GPD)
North Mainland Water
Service Area

South Mainland
Service Area

5,111,625
6,334,029
6,334,029
6,334,029
6,334,029

848,630
4,606,671
7,565,915
8,748,686
10,172,599

219,588
1,538,420
2,403,556
3,318,176
4,107,140

8.44 MGD

2.35 MGD

2.30 MGD

Year

2009
2014
2019
2024
2029
Permitted Well
Withdrawals (AADF)

The demands presented in Table 4.3 represent average daily flow. The maximum day and peak
hourly factors for the water projections are the same as presented in Section 2.2.3 as they
represent true peaking factors within the community.
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The permitted groundwater withdrawal limits on an annual average daily basis are also provided
in Table 4.3. Based on the projections, the City of Brunswick will have sufficient water production
capacity to meet the needs of its customer base through the 20 year period. It is noted that the
City of Brunswick wells utilize the Floridan Aquifer which within the Brunswick area are at risk of
chloride contamination. It is possible that the City will need to develop other water sources during
the planning period not because of a lack of permitted capacity but because of water quality.
The North Mainland Water System is projected to exceed permitted capacity within five years.
However, if the City and North Mainland Water Systems are connected, this could possibly push
back the need for additional source water. The South Mainland Water System is also projected
to exceed permitted capacity within ten years.
The results of the InfoWater hydraulic model can be utilized to determine the need and location
for any additional groundwater wells or source water. The recommended capacity and location
for additional water production facilities is presented in Section 5.0.
4.5

PROJECTED SEWER GENERATION FLOWRATES

The projected sewer generation flowrates for the various service areas of the Master Plan are
presented below along with an analysis of the remaining available capacity at the existing water
pollution control plants. Any need for expansion of the existing water pollution control plants or
construction of new facilities is also addressed in the following sections.
4.5.1

PROJECTED AVERAGE DAILY SEWER GENERATION FLOWRATES

The per capita sewer generation rates developed for each sewer service area - North Mainland,
City of Brunswick, and South Mainland - are 132.53, 136.04, and 110.70 gallons per day per
capita (gpc/d) as described in Section 2.3.4. The projected sewer generation flowrates for the
service areas for the period from 2009 to 2029 were determined by multiplying the respective
populations and per capita sewer generation rates for each service area.
Any known, proposed and/or platted large commercial, institutional, or industrial users were
added directly to the projected flowrates independent of the per capita generated projected sewer
flowrates. The estimated sewer flowrates for these commercial, institutional, or industrial users
were developed based on industry accepted standards for the type of service and the unit of
measure. For example, there are standard sewer generation rates for retail, medical, school,
warehousing, and may other commercial, institutional, and industrial uses. The standard sewer
generation rates for such uses are typically provided on a square foot basis. The square footage
of these uses was estimated based on planning applications or lot size and location. Wetland
and marsh buffers, setbacks, stormwater requirements, and other development considerations
were estimated to develop the square footage for the proposed facilities where the area was not
available. The anticipated sewer generation rates were then determined by multiplying the
number of units (area) by the sewer generation rate per square foot. These sewer generation
flowrates were added to the per capita generated flows and were applied to the proper sewer
sub-basin.
As previously noted, the projected sewer generation flowrates for the North and South Mainland
have been divided into five year increments: 2009 – 2014, 2014 – 2019, 2019 – 2024, and 2024
– 2029, to allow for more accurate and efficient planning of the necessary sewer infrastructure.
The projected sewer generation flowrates for the City are assumed to occur, for purposes of this
Master Plan, within the next five years, 2009 – 2014, such that the 2029 projected sewer
flowrates for the City will be the same as those for the year 2014. This is primarily due to the fact
that the changes in population will be primarily revitalization and rehabilitation with some minor
shifting of population and commercial densities within sewer sub-basin areas.
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Table 4.4 presents the projected incremental average daily sewer generation flowrates for the
Academy Creek and Exit 29 WPCP Systems.
Table 4.4 Projected Sewer Generation Flowrates for Academy
Creek and Exit 29 WPCP Systems

4.5.2

Year

Academy Creek
WPCP (MGD)

Exit 29 WPCP (MGD)

2009
2014
2019
2024
2029
2029+

6.38
12.20
16.37
18.93
21.39
33.37

0.22
1.17
1.73
2.33
2.84
8.92

PEAK HOURLY FLOW FACTORS

For sewer collection and transmission systems, the minimum accepted standard is to design the
system for hydraulic capacity to handle the peak anticipated flow condition. For residential
populations there are two accepted methods for calculating peaking factors: The Fair-Geyer
Equation (10 State Standards) or the Babbitt Equation (recommended by ASCE). Both equations
are based on populations and attest to account to some degree for inflow and infiltration.
The Fair Geyer Equation was applied to the projected development populations within the sewer
sub-basins. This represents a very conservative design as the peaking factors for smaller
populations are greater because as the population gets smaller it is more likely that a greater
portion of the population will act in the same manner at the same times than it is with a larger
population.
4.5.3

AVAILABLE CAPACITY AT EXISTING WATER POLLUTION CONTROL PLANTS

4.5.3.1 ACADEMY CREEK WPCP
As described in Sections 2.3.1.1 and 3.2.1.2, the Academy Creek WPCP has a design capacity of
13.5 MGD and is currently utilizing on average approximately 46% of the design capacity. There
is approximately 7.3 million gallons of available treatment capacity at the Academy Creek WPCP.
All components of the facility including influent handling, treatment works, residuals handling, and
the effluent disposal system have design capacity for 13.5 MGD.
As previously noted, currently the flows generated in the North Mainland areas of the County are
transported to the Academy Creek WPCP for treatment and disposal. The flows from the North
Mainland currently account for approximately 0.55 MGD, or only 9%, of the 6.18 MGD average
daily flows measured at the Academy Creek WPCP. However, much of the future growth in the
County is projected to take place in the undeveloped areas north and west of the City and it is
expected that this ratio will change.
Figure 4.4 provides a graph of the total projected sewer generation flowrates for the City of
Brunswick and the North Mainland over the 20 year study period of the Master Plan. The 13.5
MGD design and permitted capacity of the Academy Creek WPCP is also delineated for
comparison.
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Figure 4.4 City of Brunswick and North Mainland Projected
Sewer Generation Flowrates (ADF)
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Academy Creek WPCP Design Capacity

As seen in Figure 4.4, the Academy Creek WPCP has sufficient capacity to serve the projected
growth in both the North Mainland and the City until approximately 2015 - 2016. Although the
Academy Creek WPCP has capacity to serve the growth in both the City and North Mainland until
2015 - 2016, the current major sewer transmission system does not have this capacity. It is not
desirable to significantly oversize piping systems in a sewer collection and transmission system
as it can lead to solids deposition and long retention times which can cause operational problems
in the system. Therefore it is logical that the collection and transmission systems discharging to
the Academy Creek WPCP do not have capacity for the full design flow of the WPCP as the
facility has operated at less than half of capacity for many years.
Although the Academy Creek WPCP has additional capacity to serve some of the projected flows
for the North Mainland, in this case it may not be desirable to provide allocations for proposed
developments beyond the north existing system limits. This topic is discussed further in the
following sections.
4.5.3.2 NORTHWEST MAINLAND WPCP
The current major sewer transmission system extends over 17 miles from the north-western most
lift station, LS4119, along the route to the Academy Creek WPCP. The retention time of the
sewage to travel this route is extreme and leads to a lack of oxygen in the waste which causes a
septic condition and correspondingly the development and release of hydrogen sulfide in the
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system. The hydrogen sulfide causes corrosion of not only metallic but concrete components of
the piping systems and lift stations. Any extension of the major sewer transmission system would
likely exacerbate this situation and increase the level of hydrogen sulfide and therefore corrosion
and structural damage in the system. As much of the anticipated growth in the North Mainland
area is located north and/or west of the LS4119 site, it is likely that an extension of the system
would be necessary to serve this growth if it were to be treated by the Academy Creek WPCP.
In an effort to reduce the retention time of the sewage from the North Mainland and to have a
more cost effective treatment system, it would be more beneficial to the JWSC and the customers
of the system to construct a water pollution control facility in the northwest area of the County to
serve future growth and some of the existing flow in the North Mainland. Such placement of a
water pollution control plant would reduce transmission cost of the sewage as a treatment facility
could be centrally located to future development in the north and western areas of the County,
and it would reduce the retention time of the waste in the transmission systems thereby reducing
the potential for corrosion of the systems and the continual need for injection of chemicals and
rehabilitation efforts.
There is a significant amount of new development and infill growth projected around lift stations
LS4118 and LS4110 including PAWS and the Tradewinds property, and numerous proposed
hotels, medical, and other commercial facilities in the LS4109 sub-basin which will ultimately
discharge to the Academy Creek WPCP for treatment and disposal. The development of these
properties, however, is not necessarily projected to be as aggressive as the rate of development
projected for the Northwest Quadrant and some surrounding areas which are located along the
major sewer transmission route between LS4119 and LS4118. Figure 4.5 depicts the
development areas noted.
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Permitting, design, and construction of a new water pollution control plant is likely to take on the
order of five years. The siting and permitting of a new facility alone will take extensive time as
there are many considerations which must be taken into account, especially determination of
allowable effluent disposal and necessary treatment levels.
There are numerous issues which can influence the location of a water pollution control plant.
One of the first goals is to site the facility central to the sewer flows it will be serving. Proximity to
the collected sewer flows will potentially reduce depth of gravity sewers, limit transmission
construction and operation costs, and reduce retention time and potential for development of
hydrogen sulfide in the system. The desirable service area includes the majority of the West
Glynn areas north of Turtle River and the areas north of Highway 99 to the County line. Based on
the growth development map depicted in Figure 4.3 development is not anticipated to occur in
just one segment of this service area in the next ten years but instead it is expected to occur both
to the north and the west. A central location to this anticipated development is an area located
north of Highway 99 and west of Highway 341/Spur 25.
Figure 4.6 depicts the approximate
recommended location of the Northwest Mainland WPCP. As notated in the figure, it is
approximately eight miles at most in any direction from the proposed WPCP to the boundaries of
the service area. This site is currently vacant lands predominantly used for timberlands and is
owned by Plum Creek who controls more than 66,000 acres in the west side of Glynn County.
Effluent disposal for the Northwest Mainland WPCP could potentially be a challenge to permit as
the regulatory environment is poised to see changes in effluent disposal parameters for surface
water disposal discharge due to the development of Total Maximum Daily Loads for various
waterways and because effluent disposal through public access reuse is becoming more
desirable to offset current potable water uses and withdrawals from the Floirdan Aquifer within
Glynn County. Recently Reuse Feasibility Studies were required to be completed by the Georgia
EPD for the Academy Creek WPCP, the Exit 29 WPCP, and the St. Simons Island WPCP
facilities to evaluate the potential disposal sites and costs to institute reuse distribution systems.
Although public access reuse facilities can be costly to develop for established WPCP systems,
construction costs for reuse distribution systems are much lower when incorporated with
construction of the water, sewer and other infrastructure.
In 2007, Glynn County requested a Wasteload Allocation Request from the Georgia EPD for a
proposed North Glynn WPCP to the South Altamaha River. The Wasteload Allocation was
requested for three different flow rates and was issued April 18, 2008 and was noted to be valid
for one year from the date of issue unless an extension was requested. Table 4.5 provides the
Georgia EPD Wasteload Allocation Limits.
Table 4.5

Georgia EPD Wasteload Allocation Request – North Glynn County WPCP
Constiuent

5-Day BOD (mg/L)
TSS (mg/L)
Ammonia, NH3-N (mg/L)
Dissolved Oxygen (mg/L) - min
Total Phosphorus (mg/L)
Ortho-Phosphorus (mg/L)
Total Residual Chlorine (mg/L) - daily max
Fecal Coliform (#/100 mL) - monthly geometric mean
pH, standard units

1.0 MGD
Limits
5.0
5.0
0.8
5.0
1.0
monitor
0.5
23.0
6.0 - 8.5

1.5 MGD
Limits
5.0
5.0
0.8
5.0
1.0
monitor
0.5
23.0
6.0 - 8.5

2.0 MGD
Limits
5.0
5.0
0.8
5.0
1.0
monitor
0.5
23.0
6.0 - 8.5

The wasteload allocation letter also noted that NPDES permits within the Altamaha River Basin
will be reissued as a group in the year 2012 and that permits may be modified at that time due to
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changes in Total Maximum Daily Loads, other approved wasteload allocations, new information,
and revised wasteload allocation modeling methods and procedures.
The recommended site for the Northwest Mainland WPCP is approximately nine miles from the
location on the Altamaha River where the wasteload allocation was issued. While it is possible to
pump effluent this distance for discharge, it is only a 2 MGD allocation and there are potentially
other less costly disposal methods available. As mentioned, public access reuse will be a viable
disposal option for the Northwest Mainland WPCP as it will be constructed in conjunction with the
developments it will serve. The central location of the WPCP will also reduce the cost of reuse
distribution systems back out to the developments. There is also a golf course in the North
Mainland which could potentially be a reuse user. The Live Oak Power Plant is another option for
reuse disposal although a groundwater withdrawal permit has been issued for the facility.
There is a significant amount of natural wetlands in the western portion of Glynn County and in
the vicinity of the proposed Northwest Mainland WPCP. The potential for discharging effluent to
natural wetlands was explored with the Georgia EPD. According to the EPD, effluent could
potentially be permitted for disposal to a natural wetland but only if the wetland is isolated even
during a 100 year flood event. Given the low lying nature of the lands in western Glynn County, it
is highly unlikely that there is such a wetland.
Regardless of the WPCP site, there are several alternatives for effluent disposal which should be
explored before a final site is selected.
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Since there is an anticipated lag between some of the projected infill growth and development in
the areas north of the City which will discharge to the Academy Creek WPCP collection and
transmission system and the Northwest Quadrant and surrounding areas development, it is
probable that the existing sewer collection and transmission systems can be upgraded in the
short term to serve the Northwest Quadrant and surrounding growth. This capacity can later be
used to service the lagging infill growth and development along the system upgrades.
ATM conducted an evaluation of the timing of the projected development north and west of the
City, the associated sewer flows, and the sewer infrastructure which would be necessary to serve
the growth over the 20 year study period. Based on this analysis, the most cost effective solution
to ensuring sufficient transmission and treatment capacity is reasonably available to all
development is to upgrade the existing Academy Creek WPCP sewer collection and transmission
system infrastructure in the period from 2009 – 2014 and use the excess capacity to transport
and treat sewage generated by the initial development in the Northwest Quadrant and
surrounding areas.
With the initial development flows transported and treated at Academy Creek WPCP during the
period from 2009 – 2014, siting, permitting and design considerations can be further explored
during this period and the construction of the Northwest Mainland WPCP can begin in the period
from 2014 – 2019. Once the facilities are operational, the flow from the LS4119 and the majority
of the Northwest Quadrant and surrounding development can be turned to discharge into a new
sewer collection and transmission system with discharge to the Northwest Mainland WPCP.
After the transition of the Northwest Quadrant and other area sewer flows are transferred to the
Northwest Mainland WPCP, available capacity will increase in the Academy Creek WPCP and
the collection and transmission system and will provide service to new infill development coming
on line south of Highway 99. By staggering the construction of the sewer infrastructure, all
development should be served in a timely manner without constructing wasteful upgrades which
are not relevant to the long term development of the City and North Mainland.
Figure 4.7 provides a presentation of the projected sewer generation rates for the Academy
Creek WPCP and the proposed Northwest Mainland WPCP, the design capacity of the Academy
Creek WPCP, and when the proposed Northwest Mainland WPCP would become operational.
Per the graph, in the year 2019 approximately 4.32 MGD of sewage is estimated to discharge to
the Northwest Mainland WPCP for treatment and disposal. Over the 20 year study period the
Northwest Mainland WPCP is projected to receive up to 7.13 MGD and the Academy Creek
WPCP is projected to receive up to 14.26 MGD which would require an expansion of the
Academy Creek WPCP in the period from 2024 to 2029.
As more rehabilitation efforts are made to reduce the rainfall developed inflow and infiltration in
the Academy Creek WPCP system, additional capacity will potentially become available for
growth. Such additional capacity may negate the need for an expansion of the Academy Creek
WPCP. Another option to avoid the expansion of Academy Creek is to redirect additional flows to
the proposed Northwest Mainland WPCP. Regardless of the selected option, it is noted that due
to the length of the existing Academy Creek WPCP major transmission system, as flow increases
through this route, the operational costs of chemical treatments to control corrosion and odor will
likely triple to approximately $1.5 million as the Academy Creek WPCP approaches capacity.
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Figure 4.7 Academy Creek and Northwest Mainland
WPCP Sewer Generation Flowrates
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4.5.3.3 EXIT 29 WPCP
As described in Sections 2.3.1.1 and 3.2.1.2, the Exit 29 WPCP has a design capacity of 0.5
MGD and is currently utilizing on average approximately 73% of the design capacity. There are
currently only 0.08 million gallons of available treatment capacity at the Exit 29 WPCP, however,
the facility is currently undergoing an upgrade to a 1.5 MGD WPCP with a footprint for an addition
of 0.5 MGD of reuse capacity. The site has sufficient land and the WPCP expansion has been
designed for consideration of two future 2.0 MGD expansions for a total ultimate facility capacity
of 6.0 MGD. When the current WPCP upgrades are completed the influent handling, treatment
works, and residuals handling components will have a design capacity of 2.0 MGD, however the
effluent disposal capacity and the permitted capacity of the facility will be 1.5 MGD. To achieve a
permitted and design capacity of 2.0 MGD, effluent filters, effluent reuse storage and an effluent
pumping system with a capacity of 0.5 MGD must be constructed along with a reuse distribution
system.
Figure 4.8 provides a graph of the total projected sewer generation flowrates for the South
Mainland over the 20 year study period of the Master Plan. The 1.5 MGD design and permitted
capacity of the Exit 29 WPCP which is currently under construction is also delineated for
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2029+

comparison. Per the figure, the 1.5 MGD facility capacity will be exceeded approximately 2016 –
2017, which will require the 0.5 MGD upgrade for reuse treatment and distribution to be online
prior to 2016. An upgrade to a 4.0 MGD WPCP will be necessary in the period from 2019 – 2024
and should provide sufficient capacity for the service area through the remainder of the 20 year
study period.

Figure 4.8 Exit 29 WPCP Sewer Generation Flowrates
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PROJECTED STATUS OF ON-SITE SEWER DISPOSAL SYSTEMS

Septic systems are expected to remain a permanent element of wastewater management
systems throughout the country, and when properly designed, sited, constructed, and maintained,
they can be an environmentally sound method of wastewater treatment and disposal. Failures,
however, are inevitable and unfortunately, it is common for homeowners to believe that their
septic systems are functioning properly so long as there are no backups in the home and no foul
odor in the yard or adjacent areas.
There is no statistical data available on typical septic system failure rates, this may be due in part
to the fact that failure potential varies significantly based on installation year and age of the
system, and the soil characteristics and water table elevation of the septic system site.
There are several ways that septic systems can fail including backups of the system caused by
lack of pumping and maintenance of the septic tank, clogging of the drainfield piping, or the use
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of an undersized system; or the capacity of the soil to absorb effluent can be reduced due to
solids or other substances in the effluent clogging the soil. When septic systems fail, the effluent
from the system can work its way to the surface and run off to surface water bodies or
inadequately sealed wells down gradient, or poorly treated effluent from the septic system can
travel down to groundwaters. A failing septic system can discharge as much as 76,650 gallons a
year based on conservative per capita generation rates. These poorly treated waters which work
their way in to ground water and surface waters can carry excessive nutrients, nitrogen and
phosphorus, excessive organic matter, and metals, and thereby contaminate drinking water
sources, cause algae growth or eutrophication, or cause a reduction in the oxygen supply of
surface waters.
Clearly, more densely sited septic systems pose a greater threat to the contamination of ground
and surface waters. In the City of Brunswick and Glynn County there are several areas with high
concentrations of septic systems as noted in Section 2.3.1.5.
These high concentration areas, particularly within the City of Brunswick, whether publicly
sewered or not, are the areas JWSC should first focus on to eliminate septic systems as it will
return higher economies of scale and will have the greatest impact on ground and surface waters
and public health. The concentrated septic system areas within the City were incorporated in to
the sewer generation projections as these areas are typically closer in proximity to existing public
sewer systems and can therefore be more cost effectively tied in than many of the areas in the
County.
In order to motivate septic system owners to connect to new or existing sewer systems, the
County and City should pass ordinances to require connection to sewer systems when located
within a certain distance from existing infrastructure. For other areas where septic systems are
sparsely located, the JWSC should strive to educate the public on the maintenance and operation
of septic systems. Additionally, the JWSC can establish an inspection program and hire staff to
perform periodic inspections of remaining septic systems to detect poorly maintained or failing
systems.
4.7

WATER AND SEWER PROJECTS RELATED TO FUTURE GROWTH

Under Section 3.0, the condition of the existing water and sewer systems was assessed, and the
information gathered on those systems was then used to develop hydraulic computer models of
both the water and sewer systems. After development and calibration of the models, the ability of
the existing water and sewer systems to meet the needs of the existing water and sewer
customer bases was evaluated. The description of the model development, calibration, and
assessment of the hydraulic capability of the water and sewer systems are described in Sections
5.0 and 6.0, respectively.
The projected water demands and sewer generation rates developed in the sections above were
then added to the hydraulic models in five year periods to assess the ability of the system to
serve the projected needs of the systems and to determine upgrades or expansions which need
to be made. Therefore, Sections 5.0 and 6.0 provide descriptions of the recommended
expansion projects necessary for future growth of the water and sewer service areas over the 20
year planning period. These sections address the recommended location and capacity of
groundwater wells, water production facilities, elevated storage tanks, booster pumping systems,
and water mains for the water system; and the location and capacity of water pollution control
plants, lift stations, forcemains and major gravity sewer systems for the sewer system.

Brunswick Glynn County JWSC

Applied Technology & Management, Inc.

4-25
Water and Sewer Master Plan

5.0

WATER SYSTEM HYDRAULIC MODEL

The purpose for developing the hydraulic models of JWSC’s major water transmission and
distribution systems is to support future capital improvements planning and prioritizing efforts.
The models developed for this study were used to simulate flows within the transmission and
distribution systems under existing and future conditions. The results of the various scenario
outputs were used evaluate the overall performance of the current systems and identify capital
improvement and expansion alternatives to support the County’s future service population.
The modeling software package adopted by JWSC and used for this study is InfoWater version
6.0 developed by MWH Soft, Inc. InfoWater is similar to MWH Soft’s H2OMAP except for its
added integration with Environmental Systems Research Institute’s (ESRI) ArcGIS software
environment and improved interaction with GIS data.
Water system models were created in InfoWater for the three distinct mainland water service
areas:
North Mainland
City of Brunswick
South Mainland
The model networks developed consisted primarily of pipes, storage tanks and pumping stations,
and included wells, valves and fire hydrants where necessary for calibration and master planning
purposes. The water systems’ geometry and connectivity are based on JWSC’s GIS data layers.
5.1

WATER SYSTEM MODEL METHODOLOGY

The major portion of the data for the water system hydraulic models was from GIS feature layers
provided by JWSC. Additional facility information and operational details were obtained from asbuilt drawings and JWSC and United Water staff “institutional knowledge”
The GIS water main base data was “scrubbed” to repair connectivity issues and remove pipe
splits at valves and fittings (for pipe of same size, material and age, where available). During this
process, all 4-inch and smaller pipes, private water mains and distribution piping not significantly
affecting the hydraulic performance of the major system, such as closed-loop subdivision piping
were removed. The result was a more streamlined, skeletonized representation of the major
water transmission and distribution network for each of the three water systems.
The skeletonized pipes were assigned unique facility IDs that could be used to relate the GIS
pipe features to the model pipe elements and provide a gateway for exchanging pipe attributes
and model results. At the time the model was developed, JWSC had not implemented a facility
ID convention, therefore, as simple unique identifier for the pipe features was created for use as
model IDs. If no ID is selected during the import process, InfoWater with create unique global
IDs, but it is generally preferable to adopt a more intuitive format. The ID’s were generated using
the pipe diameter, material and the Object ID of the feature element. The Object ID can change
as GIS data is manipulated so it is not recommended to be used as a permanent identifier. The
ID’s created were intended solely for model development and should not be mistaken for JWSC
Facility Identifiers.
Once IDs were assigned, the pipes were imported into InfoWater and the pipe size and material,
if available, were populated in the element data table. Junction nodes were added at intersection
and pipe connections and the network was checked and repaired connectivity errors not
corrected in the preliminary scrubbing and skeletonizing steps. JWSC GIS staff was instrumental
in helping to resolve connectivity conflicts and missing pipe attributes and provided updated GIS
layers throughout the model development process.
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Tank and well locations were then imported into the model and high service pumps and facility
site piping were digitized and attributed with size and material from as-built drawings and
sketches.
Pump performance curves obtained from JWSC staff, pump manufacture
representatives and online research were input and the pumps were programmed with control
protocols provided by JWSC and United Water SCADA operators.
Prior to model calibration, InfoWater Engineering Validation tools were used to identify and
address potential geometry, attribute and control setting errors before attempting to run the
models. Generic demands were then loaded to model nodes and each model was debugged and
calibrated as described later in this Section.
5.2

WATER MODEL INPUTS

5.2.1

GIS DATA

The water facility GIS data imported into the model included wells, finished water storage tanks,
isolation valves, water mains, fire hydrants/ hydrant valves. Most water main features were
attributed with pipe diameter, material and as-built reference information which was used to
determine the year of installation. Where this information was not provided, assumptions were
made based on contiguous infrastructure.
Other GIS data layers, including roads, address locations, topography, aerial orthoimagery and
tax parcel base data were used during model development for mapping, geocoding and spatial
analysis.
The first set of Water System GIS data was received by ATM in May 2008, with subsequent
updates provide in January 2009, March 2009, April 2009 and June 2009. These data layers
were provided to ATM by the JWSC GIS Department, primarily in GIS personal geodatabase
(GDB) and file GDB formats.
The model inputs including elevated storage tank data, high service pump info, and well
information, were primarily based on water management system inspections or conversations
with JWSC and United Water staff. The GIS data only provided the locations of these facilities.
5.2.2

STORAGE TANKS

JWSC currently operates 5 ground storage tanks (GST) and 6 elevated storage tanks (EST)
located throughout the three systems. The North Mainland system includes 2 GSTs and 1 EST
and the South Mainland system has 1 GST. Table 5.1 lists the key storage tank data collected,
calculated or approximated, and used in the models.
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Table 5.1 Water Storage Tank Model Data

Facility Name

Model ID

Water
System
(Zone)

Maximum
Tank
Water
Bottom
Elevation
Level1
(ft)
(ft)

Diameter
(ft)

Perry Park EST

PP-EST

City

122.0

21.5

60.0

Glenn Place Mall EST

GPM-EST

City

130.0

16.7

62.0

Prince Street EST

PS-EST

City

118.0

23.7

65.0

1st Street EST

1ST-EST

City

120.0

25.3

50.0

FLETC EST

FLETC-EST

City

127.0

22.1

55.0

I-95 EST

I95-EST

City

128.0

23.8

70.0

CR-EST

North Mainland

125.5

27.5

60.0

BV-GST

City

14.0

8.0

56.5

Cate Road EST
Brunswick Villa GST

2

Goodyear GST

GY-GST

City

13.1

9.5

50.0

FLETC-Glynco GST

GL-GST

City

22.0

12.0

65.0

Howard Coffin GST

HC-GST

City

7.5

17.0

70.0

I-95 WTF GST

I95-GST

City

15.1

11.8

50.0

Golden Isles I GST

GI1-GST

North Mainland

16.0

17.0

45.0

Golden Isles II GST

GI2-GST

North Mainland

20.0

21.0

45.0

Fancy Bluff GST

SM102GST South Mainland

13.0

25.0

50.0

Ridgewood Hydro Tank
Exit 29 Hydro Tank

PLR-HPT
E29-HPT

110.0
114.0

45.0
30.0

6.0
7.5

City
South Mainland

1 - Maximum water levels for ESTs are based on results of overflow tests performed by JWSC staff.
2 - Brunswick Villa's rectangular reservoirs were modeled as a single cylindrical tank.

The bottom elevation for each of the City water tanks represents the head condition at or just
below the Low Level Alarm setting as provided by JWSC. The EST transducer-to-system offsets
were adjusted by JWSC using field survey data collected by ATM and JWSC staff. The filed
survey results and calculated offsets are provided in Table 5.2 below. It should be noted that for
the City ESTs, system pressures corresponding to the tank water levels were used for pump set
points in the model. The Cate Road EST bottom elevation and maximum water level setting were
determined from tank level set points used by Untied Water to control the Golden Isles I high
service pumps.
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Table 5.2 Elevated Storage Tank Survey Data
Facility Name

Perry Park EST
Glenn Place Mall EST
Prince Street EST
1st Street EST
FLETC EST
I-95 EST

Water
System
Elevation
(ft)

Surveyed
Benchmark
Elevation
(ft)

Transducer
Elevation
(ft)

Transducer
to System
Offset
(ft)

9.26

11.47

18.67

9.41

16.61

22.09

26.14

9.53

4.93

10.34

16.44

11.51

9.29

11.75

20.76

11.47

13.76
23.78

15.98
27.96

20.4
36.94

6.64
13.16

The table included model setting for the hydropneumatic tanks located the Ridgewood and Exit
29 facilities. Hydropneumatic tanks contain pressurized air and water. They are used in water
supply applications to maintain a consistent pressure range in the system while minimizing pump
starting and stopping. For extended period simulations, these tanks are modeled as cylindrical
storage tanks with bottom elevations and maximum levels corresponding to operational pressure
settings. The equivalent tank diameters are calculated based on the volume of water discharged
during a cycle time period.
The elevated tanks are equipped with pressure transducers connected to the SCADA system.
The transducers measure the pressure of the water above the sensor, which is translated to a
tank level.
5.2.3

HIGH SERVICE PUMPS

ATM visited each WTF for the North Mainland, City and South Mainland Water Systems and
gathered high service pump (HSP) information as well as suction and discharge piping
information. The data was collected from the pump base plates or from conversations with JWSC
and United Water staff. Pump performance curves for some of the pumps were provided by
JWSC staff; other pump specific curves were obtained using serial numbers recorded form the
plates. Where specific curves were not available, general manufacture performance curves for
the individual pumps were used. The manufacturer’s pump curves used in the model are
provided in Appendix F.
The performance data provided from the manufacturer’s pump curves was adequate for
developing and calibrating the hydraulic models for general system evaluation and master
planning; however, actual pump performance tests results would improve calibration and provide
more accurate operational models.
Control protocols were applied to each of the pumps in the model based on set points provided
by JWSC and United Water. These set points correspond to specific system parameters such as
EST levels/pressures. InfoWater’s pump control interface was used to program ON/OFF control
for each pump using a pattern, time settings, system pressure or storage tank level to match the
facility’s actual control schema.
The HSPs at Golden Isles I WPF in the North Mainland System and Fancy Bluff WPF in the
South Mainland System are operated using variable frequency drives (VFDs) which adjust the
pump power and corresponding flow based on specified system operating points. The InfoWater
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software’s VSP/FPP analysis tool used to develop speed patterns for the pumps at these
facilities. The patterns were then incorporated into the corresponding model’s pump control
parameters. Pump control set points programmed into the models are summarized in Table 5.3
below.
Table 5.3 High Service Pump Model Set Points
Facility Name

Control Tank/
Node

Pump
Designation

North Mainland Water System
VFD/On Timer
Lead
Lag
Golden Isles II
Cate Rd EST
Lead
Lag
Ridgewood (Perry Lane Rd)
Fire Well
On Timer
Supply Well
Canal Road
Local Pressure
City of Brunswick Water System
Howard Coffin Park
Prince St EST
Lead
Lag1
Lag2
Goodyear
1st Street EST
Lead
Lag
Brunswick Villa
1st Street EST
Lead
Lag
FLETC-Glynco
FLETC EST
Lead
Lag1
Lag2
I-95 Reservoir
I-95 EST
Lead
Lag1
Lag2
South Mainland Water System
Exit 29 WPF
Fancy Bluff
VFD
Lead
Lag
Golden Isles I

Pump ON
Setpoint
(psi)

Pump OFF
Setpoint
(psi)

pattern
pattern
25 (ft)
24 (ft)

pattern
pattern
27 (ft)
27 (ft)

N/A
40.0

N/A

51.8
50.8
48.7
52.5
49.9
52.5
49.5
52.3
51.5
49.3
53.3
53.0
52.5

56.5
50.8
49.4
58.3
51.3
58.3
51.3
58.1
55.4
50.8
55.5
53.5
53.0

pattern
pattern

pattern
pattern

Minor loss coefficient, “k”, values were input for the facility piping of the HSPs to account for
minor losses associated with valves and bends. The minor loss is often negligible in a largescale water system. However, “k” values can have a significant impact on head losses at high
velocities, such as those just leaving a pump. This in turn plays a role in where the pump
operates on its pump curve.
5.2.4

WATER MAINS

The GIS water main data was scrubbed and skeletonized as described previously in Section 5.1
and used to develop the framework for the major water transmission system models. Service
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laterals and smaller distribution lines (less than 6-inch diameter) and most closed-looped
subdivision piping were not included on the modeled systems. The water mains quantities which
made up the models for the three systems is summarized in Table 5.4
Table 5.4 Total Lengths of Water Main in Hydraulic Model
Pipe
Diameter (in)

5.2.5

North
Mainland
(ft)

City of
Brunswick
(ft)

South
Mainland
(ft)

Total for All
Systems
(ft)

2

0

560

0

560

6

640

218,230

0

218,870

8

72,460

335,150

54,160

461,770

10

2,210

82,880

2,360

87,450

12

167,890

198,110

84,250

450,250

16

0

16,330

0

16,330

Total (ft)

243,200

851,260

140,770

1,235,230

(mi)

46.1

161.2

26.7

233.9

ISOLATION VALVES

For this model, as is the case in most hydraulic models, the inclusion of all isolation valves is an
inappropriate level of detail. The functional behavior of the isolation valve (i.e. minor losses, water
main isolation) can be achieved through pipe designation. From a large scale water system
standpoint, the minor losses associated with isolation valves is considered negligible compared to
the friction losses in the pipe system.
A total of 4 isolation valves were added to the City System model during calibration to reflect
specific system isolation scenarios during calibration and flow testing activities.
5.2.6

HYDRANTS

During the model calibration stage, it was necessary to identify the locations of fire hydrants
throughout the distribution systems. JWSC does not currently maintain a Fire Hydrant GIS data
layer, however, the System Valve data layer included comment attributes which identified valves
on the hydrant lateral lines.
5.2.7

TOPOGRAPHY

GIS contour data was provided in the units of feet, referenced to the North American Datum of
1983 (NAD83). This contour data was imported into the model using the InfoWater Elevation
Extractor extension. This tool essentially assigns each node with the elevation of the nearest
contour or the raster grid value. The nodal elevations were then globally adjusted to approximate
a typical pipe depth of 3 feet.
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5.2.8

NODAL DEMANDS

JWSC provided ATM with customer account information and metered usage data for the period
from January 2007 to July 2009 for all water customers in the North Mainland, City and South
Mainland service areas. The account locations were geocoded using the customer address
information and County Address GIS data. Using the unique SVADDRKEY ID, the customer
account locations and water usage data joined and the average daily demand in gpm was
imported into the model. The InfoWater Demand Allocator tools were then used to assign the
spatially referenced accounts to model pipe and nodes and the model nodes were loaded with
the joined water usage data. Finally, the loaded demands were adjusted to account for system
water losses described in Section 2 of this report. For the purposes of developing base flow
conditions and calibration, these demands represent the average daily flow demands for each
customer.
5.3

EXISTING CONDITIONS MODEL AND CALIBRATION

5.3.1

CALIBRATION

ATM performed fire hydrant tests on July 8 – 9, 2009. A total of 11 tests were performed in the
North Mainland, City and South Mainland water systems. It was the engineer’s intent to
strategically designate these locations on larger diameter water mains and spread them
throughout the systems so that the major areas in each system were represented.
Fire hydrant tests provide pressure data within each system under static conditions (no hydrant
flowing) and stressed conditions (fully open flow at the hydrants). Each test consisted of a flowed
hydrant where the flow is measured, and a residual hydrant where the static pressure and
residual pressure are measured. This test data was used in conjunction with recorded boundary
conditions to calibrate parameters such as pipe roughness, “C”. The purpose of calibration is to
adjust the model so that it simulates actual system behavior. This is achieved by trying to match
the model and observed pressures under normal and stressed operating conditions.
Table 5.5 Hydrant Flow Test Results
Test
No.

Location

Date

Time

Ststic
Pressure
(psi)

Residual
Pressure
(psi)

Test
Flow
(gpm)

1
2
3
4
5
6
7
8
10
11

Ross Rd
Scranton
Walnut
Townsend
Altama & Scranton
Altama
Old Jessup
Hwy 99
Driggers
Exit 29

7/8/2009
7/8/2009
7/9/2009
7/9/2009
7/9/2009
7/9/2009
7/9/2009
7/9/2009
7/9/2009
7/9/2009

14:00
15:30
9:40
10:45
11:10
12:50
13:00
14:00
15:00
15:40

48
53
53
50
50
48
56
56
61
63

44
50
51
48
47
42
52
30
54
51

1035
1125
1115
1150
1000
1000
1030
850
1110
960

Avilible Flow
at 20 psi1
(gpm)
2960.01
4106.81
4491.43
4963.49
3467.37
2384.76
3348.48
1013.30
2883.19
1870.74

1 - Calculated using the following Hazen-Williams formula: Q 20 = Q r x (P s - 20) 0.54 / (P s - P r ) 0.54

Water demands and nominal diameters are other parameters of a pipe that can be adjusted in
calibration. Water demands were not adjusted in this model because specific water meter data
was collected as described in Section 2 of this Report. The nominal diameter and actual
diameter usually differ because of corrosion, deposition, and tuberculation that occur following
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installation. Nominal diameter is typically used for developing a model, as is the case in
developing this model, since over time the actual interior pipe diameter cannot be determined.
However, for this model nominal diameter was not modified to account for actual wall deposition.
Instead, the roughness coefficient, “C”, was adjusted to account for pipe wall deposition and
minor loss coefficient, “k”, was added for each pipe and adjusted to account for friction losses
from valves and fittings. This minimizes the number of variables to adjust and is an accepted
practice.
In addition to the field data collected from the fire flow tests, telemetry data from the City and
United Water SCADA systems was also collected. The SCADA information from JWSC was
provided in exported text files and included well and high service pump run status, ground
storage tank level and system pressure at all WPFs and ESTs in the City system over a 2-day
period coinciding with the fire flow tests. The text files were imported into a Microsoft Access
database for review, filtering and analysis.
The operation and maintenance provider for the County utility systems, United Water, utilizes
different SCADA hardware and software than the City of Brunswick. They were very helpful in
providing system data, but the information was conveyed using screenshot images of the daily
trends which needed to be manually interpreted and transposed to database tables. Although
more difficult to work with and less detailed than the City SCADA reports, there was sufficient
facility and system pressure data to calibrate the North and South Mainland system models for
general evaluation and planning purposes.
Several thousand data records were condensed into 10-minute interval boundary condition
settings and used to develop model calibration scenarios. These scenarios essentially operated
the system’s pumping facilities according patterns created from the telemetry data. The model
nodes were loaded with actual water consumption data from geocoded customer billing records.
Daily metered usage for was not available the days the flow tests were performed, so the monthly
metered usage for July 2009 was converted to gallons per minute (gpm). InfoWater’s Demand
Allocation tools were used to assign each meter location to the most appropriate junction or pipe
element and distribute the demands to the nodes.
The model was run in extended period simulation (EPS) mode for a 24 hour period (midnight to
midnight) corresponding to the SCADA reporting times. System pressures at elevated storage
tanks and residual hydrant test pressures were compared with model results and the C-factor and
minor loss coefficients were adjusted throughout the system to bring the calculated and observed
system pressures flows and EST level trends in closer agreement with one another. This
adjustment process was iterated until a level of confidence was achieved in the model and the
model reasonably predicted system behavior. After an acceptable set of roughness adjustments,
the results were transferred to developing the existing conditions model.
5.3.2

EXISTING CONDITIONS MODEL

To evaluate overall performance and level of service, two separate simulations were conducted
for each of the three water systems; peak hour and fire flow plus maximum day demand (MDD).
This is a typical approach and these scenarios generally represent the most extreme demands on
system hydraulics and components.
A peak hour scenario was simulated by running the model for a 24-hour period and applying a
peaking factor on the demand loading for one hour during the day to determine any areas in the
system with pressure drops below 30 psi. The simulation used MDD loading conditions and the
peak was programmed to occur during high system demands to be conservative.
The available fire flow at various locations in each water system was evaluated using InfoWater’s
fire flow simulation tools. The fire flow simulations were run using MDD conditions with a
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minimum allowable pressure of 20 psi. The simulation results identified the volume of fire flow
available throughout the systems
Based on historical data, a maximum day flow factor of 1.54 was used for all systems. The fire
flow locations were applied across the distributed systems in outlying areas, along major corridors
and within subdivisions to evaluate overall system coverage.
5.3.3

NORTH MAINLAND WATER SYSTEM

Overall, the modeled North Mainland Water System performed satisfactory for both MDD plus FF
and PHD simulations. However, the system has some dead-end areas in which improved levels
of service could be realized through potential interconnections with the City System. Such
interconnections would also benefit the City System.
5.3.4

CITY OF BRUNSWICK WATER SYSTEM

The City System maintained more than adequate pressures throughout the network during the
existing condition model scenarios, due in part to the storage volume and pressure contribution
from the elevated storage tanks. As discussed in Section 5.3.3, interconnection between the City
and the North Mainland County could improve operation of both systems and could potentially
reduce withdrawals from the City wells.
5.3.5

SOUTH MAINLAND WATER SYSTEM

Available fire flow in the system ranged from 600 gpm along Hwy 82 west of Ratcliffe Rd to 1,850
gpm along South Port Pkwy. The results show adequate fire flow capabilities during maximum
day demands, but require the operation of both WPFs – Exit 29 and Fancy Bluff - order to support
most of these flow scenarios. Since emergency backup power is not provided at either facility,
the reliability of the system to provide fire protection is questionable.
5.4

EXISTING WATER SYSTEM DEFICIENCIES SUMMARY

5.4.1

NORTH MAINLAND WATER SYSTEM

Water quality modeling was beyond the scope of this report but it should be noted that long deadend transmission mains could experience low disinfection residual and other water quality issues
during extended periods of low demand. It is also noted that level of service could be improved
by interconnection with the City System.
5.4.2

CITY OF BRUNSWICK WATER SYSTEM

As shown in the previous section, the City System model performed satisfactorily under both
simulation conditions. However, there is some potential to improve pumping efficiencies,
pressure equalization, particularly in the I-95/341 area. Model runs also showed possible high
level condition in the Prince St EST.
There is a short span of 2-inch watermain which connects two 8-inch watermain sections in the
vicinity of Crispen Road. This 2-inch connection has the potential to limit fire flow.
5.4.3

SOUTH MAINLAND WATER SYSTEM

The system currently relies on the Exit 29 WPF to supplement the Fancy Bluff facility during fire
flow events and other high demand conditions, such as water line breaks. The hydropneumatic
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tank is in poor condition according to County staff, and no emergency backup power is provided
at either facility, which impacts the system reliability to provide fire flow protection.
The South Mainland System currently has a 12-inch water main along Buck Swamp Rd that may
experience low disinfection residual levels due to poor water turn-over. Looping of the 12-inch
watermain along Emanuel Church Road would create redundancy and better performance.
5.5

RECOMMENDATIONS FOR EXISTING WATER SYSTEM DEFICIENCIES

5.5.1

NORTH MAINLAND WATER SYSTEM

The model indicates that system pressure fluctuations may be minimized in the portion of the
distribution system east of I-95 by expanding the set point control for Golden Isles 1 HSPs based
on system pressure(s) currently monitored at remote lift stations.
Dead-end lines which regularly experience low flow conditions should flush periodically or be
equipped with automatic flushing devices to ensure disinfection residual and other water quality
parameters are maintained.
There are two potential locations for connection of the North Mainland and City Systems:
12-inch watermain extension from Cate Road to Old Jesup Road to provide
connectivity between the North Mainland and the City water systems along the
west side of I-95 to improve reliability and fire flow.
12-inch watermain extension along Canal Road between Golden Isle Parkway
and Old Jesup Road to provide connectivity between the North Mainland and
the City water systems along the east side of the I-95 corridor to improve
reliability and fire flow.
5.5.2

CITY OF BRUNSWICK WATER SYSTEM

It is recommend that additional field testing and high service pump tests be performed to develop
more accurate performance curves and used to refine the calibration of planning model so model
may be better utilized for system operational performance and water quality evaluation.
The modeled system exhibits high system pressures associated with I-95 EST & WPF and the
Prince St EST experiences high levels during extended period simulations and may experience
poor turnover under some demand conditions. Further evaluation with “operations” hydraulic
model is recommended to evaluate the potential for pressure zones and isolation valves.
The City has an extensive and very capable and reliable SCADA system which is used for
monitoring and control of water pumping facilities. The SCADA system currently control the
operation of high service pumps based on system pressures at elevated tank locations.
Expanding the SCADA system to monitor pressures at additional locations around the distribution
system would provide a better continual indication of system performance and may be used to
fine-tune pump operation.
There is also a short span of 2-inch watermain which connects two 8-inch watermain sections in
the vicinity of Crispen Road. This 2-inch connection has the potential to limit fire flow.
5.5.3

SOUTH MAINLAND WATER SYSTEM

It is recommended that emergency backup power be provided at both Exit 29 and Fancy Bluff
WPFs and any necessary repairs and rehabilitation be made to the hydropneumatic tank and
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other critical facility components to ensure reliable fire protection.
Alternatively, the
hydropneumatic tank could be removed and replaced with a 150,000 gallon (minimum) ground
storage tank and two 50-60 Hp high service pumps to provide reliable fire flow.
The long dead-end transmission main on Buck Swamp Rd. could experience low disinfection
residual and other water quality issues during extended periods of low demand. The line should
be manually flushed regularly, or an automatic flushing device be installed until a loop can be
made of the system.
Install 10,500 LF of 12-inch watermain along Emanuel Church Road to create a loop and provide
redundancy and better performance in the South Mainland Water System.
5.6

FUTURE CONDITIONS MODEL

Once the determination of the existing water system deficiencies and selection of
recommendations for rehabilitation has been made and the upgrades entered in to the model, the
future conditions model can be developed. The future conditions model is used to evaluate how
well the system can serve growth in various areas and when expansions and upgrades to the
system must be made – whether watermain extensions or upgrades, new wells, or storage tanks.
The JWSC Master Plan spans a study period of 20 years during which four – five year population
projections and corresponding water demands have been determined. Information on anticipated
future developments within the North Mainland, South Mainland and Exit 29 are presented in
Section 4.3.2.
The demands for the 2014, 2019, 2024, and 2029 periods were entered in to the model based on
the associated TAZ layer for the population. The populations were divided among nodes to best
portray the arrangement of the development. Watermains were extended as necessary to serve
the new developments along major corridors. Initially the watermain size was estimated and was
verified through model simulations. Similar to the existing conditions model, the water system
was evaluated to determine overall performance and level of service at two separate simulation
scenarios – peak hour and fire flow plus maximum day demand.
The peak hour scenario and the available fire flow evaluations were modeled in a manner similar
to the existing conditions scenario. For the peak hourly flow the minimum allowable pressure
drop is 30 psi and for the fire flow simulations the minimum allowable pressure is 20 psi.
In accordance with Figure 4.3, the major proposed/anticipated developments throughout the 20
year study period focused around major roadway corridors as provided below in Table 5.6. As
the layout of many of the proposed developments is not platted and because the scope of the
Master Plan is major transmission systems, water system expansion components were not
placed within developments.
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Table 5.6 Major Development Corridors
Area of County
South Mainland

North/West

Major Roadway
Corridor
Highway 82

Proposed/Anticipated
Development
Hopewell Creek
Turtle River
Peninsula
Hermitage Island
Dover Hall
Turtle River
Plum Creek Industrial
Liz Hill
NW Quad
Tradewinds
PAWS

Buck Swamp Road
Highway 341
Highway 99 West
Highway 32
New Jesup
North Highway 99
East Highway 99

North

Period of
Development
2009 - 2029
2009 - 2029
2009 - 2029
2009 - 2019
2009 - 2029
2009 - 2029
2009 - 2029
2009 - 2029
2009 - 2029
2009 - 2014
2009 - 2014

The following sections provide the water system expansions necessary to serve the projected
development and associated water demands. A figure of the recommended Water Expansion
CIPs is presented at the end of the Master Plan and the Engineer’s Opinion of Probable Cost for
the Expansion CIPs is presented in Section 8.0.
5.6.1

NORTH MAINLAND WATER SYSTEM

The recommendations for water system expansion through the 20 year study period in the North
Mainland area – particularly north and west - are presented below. The improvements include
watermain construction, water production facilities, and elevated storage tanks to serve the
development with a high level of service and reliability.
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Table 5.7.1 North Mainland Water System Future Conditions Model Recommendations
North Mainland Water System - Future Conditions Recommendations
Recommendations: 2009-2014
Install 12,000 LF 12-inch Watermain Extension to Connect Dead Ends at Highway 99 and New Jesup
Highway to create western loop
Install 15,000 LF 16-inch Watermain west of the intersection of Hwys 99 and 341
Recommendations: 2014-2019
Construct 3 MGD WPF and 1 Mgal tank near Highway 99 and New Jesup Road
1 Mgal Elevated Storage Tank on Highway 99 near I-95 (west side)
Install 2,500 LF 12-inch Watermain Extension on Canal Road from Existing 12-inch to Vogel Road
Recommendations: 2019-2024
Construct new 2.5 MGD WPF and 1 Mgal tank near Highway 99 and Highway 32
Construct new 2 MGD WPF and 1 Mgal tank out Golden Isles Parkway
Install 16,000 LF 12-inch Watermain on Green Swamp Road
Recommendations: 2024-2029
Construct new 1.5 MGD WPF to Elevated Storage Tank at I-95 and Highway 99
Expand WPF at Highway 99 and New Jesup to 4.5 MGD (1.5 MGD Expansion)
Install 20,000 LF 10-inch Watermain on New Jesup Highway North

5.6.2

CITY OF BRUNSWICK WATER SYSTEM

As previously noted in the Existing Conditions section, the City Water System typically maintains
more than adequate pressure throughout the model scenarios. This is do in part to the fact that
there are five water production facilities and six elevated storage tanks in the system. The
development of the City is orders of magnitude lower than the anticipated population projections
for both the North and South Mainland. Because of the limited population change and the
number of water production facilities and elevated storage tanks in the system, it is not
unexpected that there would only be minor recommendations for expansion of the water system.
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Table 5.7.2 City of Brunswick Water System Future Conditions Model Recommendations
City of Brunswick Water Expansion - Future Conditions Recommendations
Recommendations: 2009-2014
Install 7,000 LF 12-inch Watermain interconnect on Highway 17
Install 7,200 LF 16-inch Watermain interconnect on Old Jesup to New Jesup
Recommendations: 2014-2019
Install 6,000 LF 12-inch Watermain interconnect on Vogel Road
Recommendations: 2019-2024
No Expansion CIP Recommendations
Recommendations: 2024-2029
No Expansion CIP Recommendations

5.6.3

SOUTH MAINLAND WATER SYSTEM

The recommendations for water system expansion through the 20 year study period in the South
Mainland area – particularly to the west - are presented below. The improvements include
watermain construction, water production facilities, and elevated storage tanks to serve the
development with a high level of service and reliability. Given the extent of anticipated
development in the South Mainland at planned subdivisions such as Peninsula and Hopewell
Creek, the scope of the Expansion CIPs is not unexpected.
Table 5.7.3 South Mainland Water System Future Conditions Model Recommendations
South Mainland Water System - Future Conditions Recommendations
Recommendations: 2009-2014
Install 11,500 LF 12-inch Watermain from Old Brookman Road to Highway 82, along Highway 82 to
Georgetown Road
Install 8,000 LF 10-inch Watermain along Georgetown Road from Highway 82 to Highway 99 on
Highway 99 to Josie B Road
Install 10,000 LF 10-inch Watermain along Highway 82 northwest from Georgetown Road
Recommendations: 2014-2019
Construct new 1.0 MGD well and WPF and 1.0 Mgal EST near Old Brookman Rd and Highway 82
Install 14,500 LF 12-inch Watermain on Old CCC Road
Construct 7,200 LF 12-inch Watermain on Live Oak and Baumgarden Road
Install 4,000 LF 8-inch WM along Highway 99 north of Georgetown Road
Recommendations: 2019-2024
Install new 1 MGD WPF and 1.0 Mgal tank near Old CCC Road and Buckswamp Road.
Recommendations: 2024-2029
Construct new 750,000 EST near Highway 82 and Highway 99
Install 7,000 LF 10-inch Watermain along Highway 99 from Highway 82 to Georgetown Road
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5.6.4

FUTURE WATER PRODUCTION FACILITIES

Based on the water demand calculations provided in Section 4.4.1, the City of Brunswick will not
require additional water production capacity in the 20 year period, however both the North
Mainland Water System and the South Mainland Water System are anticipated to exceed
permitted capacity well before the end of the 20 year period. The North Mainland system is
projected to exceed their 2.35 MGD permitted capacity in less than 5 years and the South
Mainland system is projected to exceed their 2.30 MGD permitted capacity within 10 years. The
20 year water demand for the North Mainland is approximately 10.2 MGD and is approximately
4.1 MGD for the South Mainland.
Based on the Future Conditions Recommendations provided in the sections above the North
Mainland Water System should construct 10.5 MGD of additional water production capacity and
the South Mainland should construct 2.0 MGD of additional water production capacity. The
figure of the recommended Water Expansion CIPs is presented at the end of the Master Plan and
indicates the proposed location for new water production facilities and storage tanks.
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6.0

SEWER SYSTEM HYDRAULIC MODEL

One of the primary objectives of the Master Plan is the creation of a hydraulic model of the
existing major sewer transmission systems. This model will be used to evaluate the existing
systems for deficiencies, and to determine solutions to alleviate these deficiencies. The model will
also be used to evaluate future needs of the major sewer transmission systems based on
anticipated development and redevelopment within the City and County as described in Section
4.0. The model can also be used by JWSC as a planning tool and to evaluate necessary
upgrades to the sewer systems to serve currently unknown future developments as the need
arises.
The major sewer transmission systems hydraulic model was created with a 3,000-pipe
InfoSWMM version 7.0 software package as manufactured by MWH Soft, Inc. The modeling
software program for the project was selected by JWSC to ensure compatibility. The InfoSWMM
software is capable of hydraulically modeling both gravity and pressurized sewer systems, a
feature that is critical for modeling these systems which incorporate both pumped, pressurized
systems and gravity sewer systems to transfer sewage to the water pollution control plants.
The InfoSWMM model utilizes dynamic wave routing that accounts for piping storage, backwater
effects, entrance/exit losses, flow reversal and pressurized flow. As noted, the City and County
major sewer transmission systems are interspersed with segments of gravity sewer piping which
have typically been designed for hydraulic capacity during a peak hour flow condition. By
calculating the backwater effects in the gravity sewer, the model creates a more accurate
depiction of system operation as the backwater effects may slow down the transmission of
sewage and lessen the necessary capacity of pipes which would be determined solely by the
traditional engineering design hydraulic calculations. The dynamic wave routing has typically
been utilized for modeling of stormwater conveyance systems which is the original intended use
of the InfoSWMM modeling package.
The InfoSWMM model appears to encounter certain difficulties when modeling sanitary sewer
flows without flow routing of runoff, or in other terms, a dry weather condition. During the dry
weather condition the model encounters a higher continuity error. Manifolded pressurized
systems also encounter high continuity errors with an imbalance of flows into and out of the
junction (pressure) node. Overall the continuity errors in the models are lowest when the systems
are operating near capacity, therefore, during the future modeling efforts higher continuity errors
were noted as systems were upgraded to allow for growth.
ATM coordinated with MWH Soft technical staff to modify the model as necessary to work around
the issues and reduce the continuity errors to acceptable tolerances.
6.1

SEWER SYSTEM MODEL METHODOLOGY

A primary goal of the Master Plan is to evaluate the condition and needs of the existing sewer
systems, to eliminate redundancies in the systems and pool resources to correct existing
deficiencies and plan for future growth and expansion of the service areas. A comprehensive
assessment of all components of the sewer systems is not necessary to achieve these goals in
an effective manner. As with the water systems, ATM collaborated with JWSC staff to define the
components of the sewer systems which represent the major backbone of the sewer collection
and transmission systems including gravity sewer mains, lift stations, forcemains, and the water
pollution control plants. In total, these components of the systems have been termed the Major
Sewer Transmission Systems.
As previously noted, two separate sewer systems are maintained on the Glynn County Mainland.
The two systems are the Academy Creek WPCP system which serves the North Mainland and
the City of Brunswick and the Exit 29 WPCP which serves the South Mainland. Each system has
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one water pollution control plant for the treatment and disposal of the collected sewage, therefore,
a separate model was created for each of the systems.
The Academy Creek WPCP major sewer transmission system is composed of approximately
120,100 LF of gravity sewer mains ranging in size from 8- to 48-inch, 467 manholes, 21 lift
stations (20 active), approximately 121,700 LF of sewer forcemains ranging in size from 6- to 18inch, and the Academy Creek WPCP.
The Exit 29 WPCP major sewer transmission system is composed of approximately 2,700 LF of
gravity sewer mains ranging in size from 10- to 12-inch, 14 manholes, 5 lift stations,
approximately 23,100 LF of sewer forcemains ranging in size from 4- to 8-inch, and the Exit 29
WPCP.
Although a hydraulic model could be prepared for the entire sewer systems, the primary focus of
the model and the evaluations is the transmission portion of the system including the lift stations,
forcemains and the gravity sewer which the lift stations discharge to or which represent major
corridors of flow. Modeling the entire gravity sewer collection portion of the sewer systems would
not provide significant additional information and is beyond the scope of this project due to the
limited availability of as-built gravity sewer drawings and the extensive effort which would be
required to perform field evaluations/surveys of the manholes and gravity sewer piping.
Additionally, to prepare a meaningful model of the gravity sewer system a determination of the
sewer loadings throughout the entire system, the identification of all facilities and residences
served by on-site sewer systems, and the anticipated inflow and infiltration into the system would
be required.
Therefore, the methodology used to create a functional, informative model and planning tool was
to consider the lift stations to be the upstream boundaries of the system. Only those gravity
sewer pipes and manholes, which receive discharge from upstream lift stations and forcemains,
which represent major sewer flow corridors have been included in the model. In some cases, a
few upstream sewer pipes and manholes were model to determine any existing issues. Both of
the hydraulic models incorporate the major transmission lift stations, the forcemains, the
discharge locations for the entire system at each of the WPCPs, and any gravity sewer pipes and
manholes located along the transmission routes downstream of the lift stations.
6.2

SEWER MODEL INPUTS

Each component of the model requires a variety of information, at a minimum, to perform the
hydraulic calculations. InfoSWMM data objects are grouped as physical and non-physical.
Physical objects refer to those network elements that can be visually shown on a map in the
InfoSWMM workspace. The physical objects used for this model are junctions (manholes or
pressure nodes), outfalls (WPCPs), storage units (wetwells), conduits (gravity sewer pipes or
forcemains) and pumps.
Non-physical objects represent supplementary characteristics and processes within the study
area. The non-physical objects include real-time control rules, storage shape curves, pump
curves, time patterns and time series.
The Real Time Control (RTC) rule editor works to effectively simulate the operation of pumps,
allowing for the creation of multiple conditions to be satisfied before a control action is performed.
The storage shape curves describe how the surface area of a wetwell varies with water depth and
the pump curve relates flow through a pump to the total dynamic head in the discharge system.
Time patterns allow external Dry Weather Flow (DWF) to vary in a periodic fashion. They consist
of a set of adjustment factors applied as multipliers to a baseline DWF flow rate. In this case the
time pattern acts as a diurnal curve, representing flow into the system throughout the day. Time
series objects are used to describe how certain objects vary with time and were used to represent
a peak hourly flow (PHF).
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InfoSWMM provides a ModelTracker tool to enter and store supplemental model related
information concerning installation dates, field notes and how data was achieved. Conversely, the
tool does not store the information with the individual component, rather as a floating text editor
document. This feature lacks user-friendly aspects and therefore was not used. All supplemental
information was kept on record as a hard copy. Pump and wet well construction information is
provided in Appendix G.
6.2.1

GIS DATA

The GIS data imported into the model includes lift station locations, gravity sewer piping, manhole
location, forcemains and the WPCP locations. These components were provided to ATM by
JWSC staff in a personal geodatabase format. The geodatabase was received in segments
throughout January 2008 with several updates throughout the year and up to April 2009.
6.2.2

PUMPS

In InfoSWMM, pumps are actually separate components from the wet wells as pumps can be
utilized in various situations. The minimum pump information required for the model includes
startup and shutoff depth and manufacturer pump curves. Pumps in InfoSWMM are represented
by choosing one of four possible curves; Volume vs. Flow, constant speed Depth vs. Flow, Head
vs. Flow and variable speed Depth vs. Flow. For the purpose of this model the Head vs. Flow
curve was used to represent a pump where flow varies continuously with head differences
between the inlet and outlet nodes. This pump type uses constant speed. Although variable
speed options appear to be available per the literature, the InfoSWMM model cannot intuitively
alter the speed and therefore the capacity of a pump.
There are four lift stations in the Academy Creek system which operate with variable frequency
drive (VFD) components; LS4002, LS4003, LS4035, and LS4036. In order to model the real world
variable speed operation of these stations, a method was developed to allow the pump to
increase or decrease capacity based on the water level with in the wet well, comparable to the
use of a transducer to speed up or slow down the pump.
The developed method was a multistep process; the first step was to determine how many
different speeds were needed for each pump. The next step involved the creation of each pump
component in the model to represent each speed. Then all the different speed pump curves were
generated either by use of the pump manufacturers’ website tools or by applying the pump affinity
laws to the full speed pump curve. The appropriate pump curve was then assigned to the
corresponding pump component. Finally, the RTC rule editor was used to assign logical and/or
conditional controls to each pump. The pumps were triggered on or off by water depth in the wet
well. As the depth in the wetwell fluctuated the controls continually changed which pump was in
operation, similar to how a VFD truly operates. The manufacturers pump curves used in the
model are provided in Appendix H.
6.2.3

WET WELLS

The minimum wet well information required for the model includes benchmarked top of wet well
elevations; sectional elevations such as maximum, alarm, initial, minimum, and base; and wet
well diameter or area. The user must develop stage-storage curves for each wet well based on
the shape and surface area at various depths. The stage-storage curves are assigned to the
respective wet well components and the model is then able to monitor how the surface area of
the wet well varies with water depth. The model uses all of the components to calculate rising and
falling water levels in the wet well based on incoming loads and pumping capacity.
Although the InfoSWMM software can model pumping systems, it does not have an intuitive
capability to create lift stations, either submersible (dry/wet or wet pit) or suction lift to any level of
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real world accuracy. When the piping systems are added to the model in a manner similar to the
actual lift stations high continuity errors are calculated and in many instances the lift station would
not pump.
6.2.4

FORCEMAINS

Forcemains in the model require the following information: pipe length, size, upstream and
downstream invert elevations, presence of a flap gate, Hazen Williams “C” value and minor loss
coefficient. The pipe material, size, and length values were typically imported into the model from
GIS data.
The minor loss coefficient and Hazen-Williams “C” value for a forcemain are factors used in the
determination of the minor loss and friction loss elements of the total dynamic head. Minor
losses are head losses in a system caused by forcing water through a change in direction or
through valves or fittings with obstructed or reduced diameters. Minor loss coefficients are based
on historical research and experience. When modeling an existing pump and forcemain system,
minor losses do not typically represent a significant portion of the total dynamic head and are
usually accounted for in the friction head losses. The one exception is the minor losses at a lift
station which are related to the significant number of valves and fittings on the discharge side of
the pump. Therefore, the only instances where minor losses were added to the model were on
the section of forcemain on the downstream side of a pump. During calibration of the model,
minor losses were occasionally added to more accurately reflect the pump condition witnessed
during field drawdown testing.
Friction losses are head losses caused by the resistance the pumped water encounters from the
pipe wall. There are several methods for calculating friction losses but the standard, accepted
method for pressure systems is the Hazen Williams. The “C” value is a roughness coefficient in
the Hazen Williams equation, which accounts for the resistance of the pipe based on material and
age. The “C” values used in the model were estimated based on reported material type and the
age of the system. It is important to note that for all new forcemain systems a conservative “C”
value of 120 – 130 was used in the model to accurately portray the condition of the piping as it
ages. This will ensure that the system is able to provide the necessary capacity over its lifetime.
To model forcemains accurately it is important to account for major changes in elevation. The
feature InfoSWMM utilizes is a junction, which can physically represent a manhole or a pressure
node. In order to change elevation in a forcemain and maintain pressure at the junction, a 1000 ft
2
surcharge depth and 0 ft ponded area must be added to the junction. These parameters force
the model to pressurize the connecting pipes instead of treating the junction as a manhole.
6.2.5

GRAVITY SEWER PIPING AND MANHOLES

The gravity sewer is composed of manhole and gravity pipe elements in the model. The
minimum required information for a manhole includes the rim and invert elevations. The junction
feature of the InfoSWMM model will only allow the use of one diameter. As the majority of
manholes in a sewer system are typically 4 feet in diameter, this was the standard diameter
selected for junction nodes in the sewer models. The model uses this diameter to determine a
surface area that was used to compute changes in water depth. If a manhole of a different size
needed to be modeled the junction was changed to a storage node or wet well and the true
diameter of the manhole was used to construct a storage volume curve.
The minimum required information for a gravity sewer piping includes pipe shape, pipe material,
Manning’s “n” value, upstream and downstream pipe inverts, length, and pipe size. The pipe
material, size, and length values were typically imported into the model from GIS data. Pipe
shape was assumed to be circular in all cases. Upstream and downstream inverts were added
based on the survey completed by Atlantic Survey Professionals. Typically, the invert data is
stored on the upstream and downstream components (manhole or wetwell), whereas in
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InfoSWMM the invert data is stored on the pipe. InfoSWMM stores the data in this manor,
because of a special tool that determines missing invert elevation of nodes.
The Manning’s “n” value is associated with calculation of the slope of the energy grade of a pipe
and in the case of gravity sewer is used to determine the velocity of water in the pipe. Similar to
the Hazen-Williams “C” value, the Manning’s “n” value is used to account for the resistance of the
pipe based on material and age. The “n” values used in the model were estimated based on
reported material type and the age of the system. It is important to note that for all new gravity
sewer systems a conservative “n” value of .013 was used in the model to accurately portray the
condition of the piping as it ages. This will ensure that the system is able to provide the necessary
capacity over its lifetime.
6.2.6

WATER POLLUTION CONTROL PLANTS

The locations of both the Academy Creek and Exit 29 WPCPs, as provided by the GIS data, were
used in the model to locate the ultimate discharge outfalls for all the forcemains and gravity
sewers for each system. Outfalls require an invert elevation and tailwater conditions. For both
models, the tailwater conditions were considered to be a free discharge as all incoming pipes at
the WPCPs discharge either into a junction box at the headworks of the facility (Academy Creek)
or directly to the headworks (Exit 29).
6.2.7

SEWER GENERATION RATES “SEWER LOADS”

The junction DWF data table stores information regarding the sewer loads entering the collection
system at the junction node. The junction DWF table was utilized to specifically load the ADF flow
to particular manholes. Importing a diurnal curve provided by JWSC staff allowed the model to
accurately represent the pattern at which the flow entered the collection system. The PHF flow
was loaded separately from the ADF and utilized a separate diurnal curve.
6.2.8

TOPOGRAPHY

Contour data was provided with the GIS data received from JWSC and was evaluated to
determine the highest location along forcemain routes so that the static head could be accurately
established. Junction (pressure) nodes were added along the forcemain routes as necessary to
reflect the highest elevation of the main.
6.3

EXISTING CONDITIONS MODEL AND CALIBRATION

6.3.1

CALIBRATION

After entering all necessary data for the Academy Creek and Exit 29 systems, trouble shooting
was performed, and each model was run separately to analyze the hydraulic calculations and
corresponding capacities of the lift stations. As previously mentioned, several of the factors in
headloss calculations are subjectively based on engineering standards and experience, primarily
the Hazen-Williams “C” value and the Manning’s “n” value. Each of the pump capacity results
was evaluated and compared to the draw down test results, or if not available the design
operating condition. Section 3.4.5 describes the methodology used for the draw down testing
conducted. It is noted that there are several new lift stations in the Academy Creek WPCP major
sewer transmission system which did not have enough influent flow at the time of the draw down
testing to allow for the pump testing to be performed. For these stations the design operating
condition was used for comparison with the pump rates determined by the model.
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In situations where the model calculated a pump’s capacity to be significantly different than the
draw down conditions or design operating point, the forcemain size and age, the Hazen-Williams
“C” value, and the static head conditions were reevaluated and adjusted, within a reasonable
range, to simulate the real-world or design operating condition.
In situations where the calculated pump’s capacity was much lower than the draw down condition
or design operating condition, the age of the lift station and forcemain, the size of the forcemain,
and the Hazen-Williams “C” value were reevaluated to determine whether this reduced capacity
was probable. Typically as pumps age the impellers wear down, the pumps lose efficiency and
are not capable of pumping the same capacity as when first installed. Additionally, as forcemains
age, they can become clogged with sediments and grease, which increase the headloss through
the forcemain and, therefore, reduce the capacity of the pump. Such factors could impact a
reduction in capacity for lift stations which only had design operating conditions available.
Some of the pump systems in the Academy Creek and Exit 29 sewer systems are manifolded
forcemains with more than one lift station operating on the same pipe. It was not always noted
during the draw down testing whether manifolded lift stations were operating or not. If a modeled
lift station showed a much lower capacity than the draw down testing results, various scenarios
were evaluated in the model to determine whether the operation of manifolded lift stations was
causing the reduction in pump capacity in comparison to the draw down results.
In addition to an evaluation of pump rates for the model calibration, a comparison was also made
of pump run times. JWSC provided information on daily pump run times for each station, both
during a dry and wet period. The dry period pump run times were compared with the model to
ensure the lift stations were operating in a similar manner. Where the pump run times were
significantly different, the loading to the lift station was evaluated and adjusted as necessary.
Operating storage volumes calculated by the model for the wet wells were also evaluated to
review whether the model was reflecting the estimated field operating storage volumes.
6.3.2

EXISTING CONDITIONS MODEL

After calibration of the Academy Creek and Exit 29 InfoSWMM models was completed, an
analysis of deficiencies in the systems was conducted. The analysis included an evaluation of
water levels in manholes, pipe capacities which were exceeded or which were approaching full
capacity, wet well capacity utilized, water levels in wet well and any above the lead pump on
level, pump run times, and operation of lag pumps. Any noted deficiencies are elaborated in the
following sections for the Academy Creek and Exit 29 WPCPs systems.
6.3.2.1 ACADEMY CREEK WPCP SYSTEM
The Academy Creek WPCP existing conditions model includes 21 wet wells and pump setups,
the corresponding forcemains, and 382 gravity sewer pipes segments between manholes, and
383 manholes. Table 6.1 provides a summary of conditions of various components in the
Academy Creek WPCP system model.
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Table 6.1 Academy Creek WPCP System: Pump Design Operating Information and Existing
Conditions Model
LS

4002
4003
4005
4006
4017
4021
4023
4028

4035

4036
4039
4048
4105
4107
4109
4110

Draw Down
No.
Design
No. Pumps Manifolded Model Calculated
Operating Point
Pumps Operating Point Operating Point Operating
Per Pump
Per Pump
Per Pump
GPM TDH (ft) GPM TDH (ft)
GPM TDH (ft)
1,621
65
2
--1
Yes
67
1,532
1,491
59
1,115
41
2
--1
Yes
1,125
44
1,043
42
2
--3,281
42
1
No
3,998
60
1,725
30
3
--2
Yes
2,335
20
2,025
15
3,000
15
1,381
12
2
1,400
45
1
No
1,332
45
1,208
12
2
1,000
32
1,047
22
2
No
757
51
310
18
2
--2
No
285
33
144
19
1,450
41
3
--2
Yes
1,441
46
1,200
47
1,285
47
1,069
20
3
2,100
30
2
No
1,098
33
938
20
1,063
22
4,200
65
2,624
49
3
2
No
2,769
68
1,400
35
924
27
2,800
50
3,118
40
500
14
46
2
No
1,102
50
3
1,290
1,150
13
1,767
29
Yes
1,347
36
3
--2
1,325
11
413
33
2
400
1
44
No
404
57
440
34
207
19
2
300
17
1
No
365
37
190
22
System under construction
864
43
2
900
182
1
No
868
170
1,315
47

4118

2

700

40

4119

2

320

53

4126
4127
4132

3
3
3

*667
*1340
*831

*53
*57
*64

--

--

259
282
----

49
49
----

1

No

516

45

1

No

287

49

2
2
2

Yes
No
Yes

634
1,417
786

52
43
61

* Design Operating Point does not reflect a manafolded system

Brunswick Glynn County JWSC

Applied Technology & Management, Inc.

6-7
Water and Sewer Master Plan

The analysis of the existing conditions Academy Creek WPCPC model resulted in very few
deficiencies. The system has sufficient capacity to maintain current conditions. The model
analysis results revealed the LS4002 and LS4003 basin to have gravity mains with sags,
negative slopes and staging flow. Additionally JWSC staff has expressed concern for the
structural integrity of pipes within these basins. With the model results, the JWSC staffs concerns
were confirmed and the gravity mains can be recommended for rehab.
6.3.2.2 EXIT 29 WPCP SYSTEM
The Exit 29 WPCP existing conditions model includes 5 wet wells and pump setups, the
corresponding forcemains, and 14 gravity sewer pipes segments between manholes, and 13
manholes. Table 6.2 provides a summary of conditions of various components in the Exit 29
WPCP system model.
Table 6.2 Exit 29 WPCP System Existing Conditions Model Results
LS

3101
3102
3114
3121
3123

Draw Down
No.
Design
No. Pumps Manifolded Model Calculated
Operating Point
Pumps Operating Point Operating Point Operating
Per Pump
Per Pump
Per Pump
GPM TDH (ft) GPM TDH (ft)
GPM TDH (ft)
770
59
705
2
780
60
1
Yes
61
536
60
361
46
2
--1
No
284
35
260
39
639
65
2
350
45
1
Yes
532
33
260
62
407
52
2
350
58
1
No
468
42
263
19
275
93
2
230
103
1
Yes
300
91
349
90

The analysis of the existing conditions Exit 29 WPCP model showed a few deficiencies, mainly
concerning the LS3114 basin. From Manhole 31140590 to Manhole 31140010 and Manhole
31140010 to LS3114 wetwell were operating completely full and creating a backwater condition
for the majority of the day. At the most, the LS3114 wetwell was 42.52% full. This causes
surcharging in Manholes 31140590 and 31140010. Based on the surcharging depths, it appears
that the pipes and manholes 800 to 1200 feet upstream of Manholes 31140590 and 31140010
may also be surcharging over the pipe crown.
6.4 FUTURE CONDITIONS SEWER MODEL
Part of the scope of any sewer master planning document is to evaluate how the system can
serve future growth and expansion within the service area. The JWSC Master Plan spans a
period of 20 years; therefore, the sewer models have been modified to include upgrades and
expansions of the sewer system which are necessary to meet the future needs. Information on
anticipated future developments within the North Mainland, South Mainland and Exit 29 were
reported in Section 4.3.2.
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6.4.1

ACADEMY CREEK WPCP SYSTEM

Tables 6.3 provide a summary of the Academy Creek sewer system upgrades and expansions
necessary to service the future developments. It should be noted that the proposed development
in the North Mainland is massive in scale and if it projected growth occurs on the scheduled noted
in this report it will require upgrades of almost every major sewer transmission systems in the
system. Additional explanations of upgrades are provided, as necessary, for clarification.
Recommendations for the future conditions and the corresponding sewer expansion CIPs are
provided in Section 8.0. Full size drawings depicting the proposed sewer expansion CIPs are
provided at the end of the report.
As discussed in Section 4, it is recommended that a new treatment facility in the Northwest
Mainland be constructed and operational in the period from 2014 – 2019 to handle new
developments in the area. Therefore the following recommendations are based upon constructing
a new WPCP in the NW area between 2014 and 2019.
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Table 6.3.1 Academy Creek WPCP Future Conditions Model Recommendations: 2009 – 2014
Academy Creek
WPCP Upgrade
Academy Creek
WPCP
LS4119

LS4118

LS4110

LS4109

LS4039

LS4048
LS4028
LS4023
LS4021

LS4006

LS4005

Recommendations: 2009-2014
No Upgrades Necessary
Construct new 20' diameter (minimum) wetwell
Install new quadraplex pumps -- 88 Hp
Install 9,972 LF of new 16" FM
Construct new 18' wetwell
Install new triplex pumps -- 150 Hp
Install 13,100 LF of 20" PVC FM
Install 9,200 LF of new 36" gravity sewer main upstream LS4118
Construct new wetwell
Install new quadraplex pumps -- 150 Hp
Install 15,400 LF of 24" PVC FM
Currently under construction -- Triplex Station with 2 pumps installed
New 12' wetwell
New 47 Hp pumps
New 6,600 LF 8" PVC FM
3,150 LF Pipeburst from 8" gravity to 12" gravity sewer main
Construct new 10' diameter wetwell
Install new triplex pumps -- 90 Hp
Install 9,160 LF of new 24" PVC FM
Install new quadraplex pumps -- 125 Hp
Install 11,800 LF of new 30" PVC FM -- to end at Altama and 2nd St.
Install 5,175 LF new 42" gravity main upstream of LS4048
No Upgrades Necessary
No Upgrades Necessary
Construct new wetwell
Install new triplex pumps -- 20 Hp
Install 250 LF of new 16" PVC FM
Install new triplex pumps -- 85 Hp
Install 6,250 LF of new 18" PVC FM downstream of LS towards LS4010
Install 3,145 LF of new 30" PVC gravity sewer main -- from LS4010 to K St
Demolish existing station
Install 1,800 LF of 10" PVC gravity sewer main downstream towards 2nd St.
Install 1,639 LF of new 10" PVC gravity sewer upstream of LS4005
Install 1,392 LF of new 30" PVC gravity sewer main upstream of LS4005
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LS4126

LS4992

LS4902
LS4132
LS4127
4105

4107

LS4036
LS4035
LS 4WTP System
LS4002
LS4003

Install new triplex pumps -- 45 Hp
Install 8,396 LF of new 12" PVC FM to LS4132 and LS4126 manifold location
Install 5,201 LF of new 16" PVC FM after manifold location
Construct new 10' diameter wetwell
Install 2 of 3 pumps -- 45 Hp
Install 4,000 LF of new 10" PVC FM
Construct new 12' diameter wetwell
Install new triplex pumps -- 10 Hp
Install 21,120 LF of new 10" PVC FM
Change impeller on existing duplex pumps -- 15 Hp
Install 5,600 LF of new 16" FM
Construct new wetwell
Install new triplex pumps -- 47 Hp
Install 7,600 LF of new 16" PVC FM
Install 3,440 LF of new 15" PVC gravity sewer main
Construct new wetwell
Install new triplex pumps -- 20 Hp
Install 500 LF of new 12" PVC FM
Remove/replace 1,400 LF of 12" and 15" gravity sewer main with 18"
Pipeburst 3,200 LF of gravity sewer main from 15" to 18"
Change impeller on existing 100 Hp pumps
Install 2,154 LF of new 20" PVC FM
Install new triplex pumps -- 25 Hp
Install 80 LF of new 24" PVC FM
Install 4,000 LF of new 48" PVC gravity sewer main -- Newcastle and 2nd St.
Install new duplex pumps -- 100 Hp
Install 4,300 LF of new 30" PVC gravity sewer main up to LS4003 location
Install 4,056 LF of new 48" PVC gravity sewer main

LS 4WTP - Academy No Upgrades Necessary
LS4017
No Upgrades Necessary
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Table 6.3.2 Academy Creek WPCP Future Conditions Model Recommendations: 2014 – 2019
Academy Creek
WPCP Upgrade
Academy Creek
WPCP
LS4118
LS4110
LS4109
LS4039
LS4048
LS4028
LS4023
LS4021
LS4006
LS4005
LS4126
LS4132
LS4127
LS4105
LS4107
LS4036

LS4035
LS 4WTP System
LS4002
LS4003

Recommendations: 2014-2019
No Upgrades Necessary
Install new triplex pumps -- 40 Hp
Install new quadraplex pumps -- 85 Hp
No Upgrades Necessary
Change impeller on existing quadraplex pumps -- 90 Hp
No Upgrades Necessary
No Upgrades Necessary
No Upgrades Necessary
No Upgrades Necessary
No Upgrades Necessary
No Upgrades Necessary
Change impeller on existing triplex pumps -- 45 Hp
Install triplex pumps -- 30 Hp
Install triplex pumps -- 45 Hp
Pipeburst 400 LF of 18" gravity sewer main to 24"
Change impeller on existing triplex pumps -- 47 Hp
Change impeller on existing triplex pumps -- 20 Hp
Construct additional wetwell storage
Install new triplex pumps -- 90 Hp
Pipeburst 400 LF of 18" gravity sewer main to 24"
Install 1,800 LF of 30" gravity sewer main
Change impeller on existing duplex pumps -- 25 Hp
No Upgrades Necessary
Demolish Station
Install 4,300 LF of new 30" PVC gravity sewer -- discharge to gravity sewer
No Upgrades Necessary

LS 4WTP - Academy
No Upgrades Necessary
Creek Influent LS
LS4017

No Upgrades Necessary
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Table 6.3.3 Academy Creek WPCP Future Conditions Model Recommendations: 2019 – 2024
Academy Creek
WPCP Upgrade
Academy Creek
WPCP
LS4118
LS4110
LS4109
LS4039
LS4048
LS4028
LS4023
LS4021
LS4006
LS4005
LS4126
LS4132
LS4127
LS4105
LS4107
LS4036
LS4035
LS 4WTP System
LS4002
LS4003

Recommendations: 2019-2024
No Upgrades Necessary
Reinstall previous triplex pumps -- 150 Hp
Change impeller on existing quadraplex pumps -- 160 Hp
No Upgrades Necessary
Install new quadraplex pumps -- 70 Hp
Install 9,160 LF of new 30" PVC FM
Install new quadraplex pumps -- 215 Hp
No Upgrades Necessary
No Upgrades Necessary
No Upgrades Necessary
No Upgrades Necessary
No Upgrades Necessary
Install new triplex pumps -- 20 Hp
No Upgrades Necessary
No Upgrades Necessary
No Upgrades Necessary
No Upgrades Necessary
No Upgrades Necessary
Install new 14,800 LF of 36" gravity sewer main -- upstream of LS4035
Install new 3,700 LF of 36" gravity sewer main -- downstream of LS4035
Install 2,540 LF of new 54" Spirolite gravity sewer -- south towards WPCP
No Upgrades Necessary
No Upgrades Necessary

LS 4WTP - Academy
No Upgrades Necessary
Creek Influent LS
LS4017

No Upgrades Necessary
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Table 6.3.4 Academy Creek WPCP Future Conditions Model Recommendations: 2024 – 2029
Academy Creek
WPCP Upgrade
Academy Creek
WPCP
LS4118
LS4110
LS4109
LS4039
LS4048
LS4028
LS4023
LS4021
LS4006
LS4005
LS4126
LS4132
LS4127
LS4105
LS4107
LS4036
LS4035
LS 4WTP System
LS4002
LS4003

Recommendations: 2024-2029
2.0 MGD Upgrade - total capacity 15.50 MGD with reuse capacity
Change impeller on existing triplex pumps -- 150 Hp
Install 13,100 LF of new 24" PVC FM
Change impeller on existing quadraplex pumps -- 160 Hp
Install 15,400 LF of new 30" PVC FM
Add 3rd pump -- 47 Hp
Change impeller on existing quadraplex pumps -- 70 Hp
Install 3,285 LF of new 24" PVC FM
Remove/replace 7,675 LF of 42" gravity sewer main with 48"
No Upgrades Necessary
No Upgrades Necessary
No Upgrades Necessary
No Upgrades Necessary
No Upgrades Necessary
No Upgrades Necessary
No Upgrades Necessary
No Upgrades Necessary
No Upgrades Necessary
No Upgrades Necessary
No Upgrades Necessary
No Upgrades Necessary
Install 3,700 LF 54" gravity sewer main along 2nd street
No Upgrades Necessary
No Upgrades Necessary

LS 4WTP - Academy
No Upgrades Necessary
Creek Influent LS
LS4017

No Upgrades Necessary
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6.4.2

NORTHWEST MAINLAND WPCP SYSTEM

As discussed in Section 4.0, a new WPCP should be constructed during the period from 2014 –
2019 in the Northwest area of the Mainland. This facility will alleviate flow from the Academy
Creek WPCP system and will treat flow from the new developments. A separate major
transmission system will be developed to serve this WPCP. Tables 6.4, shown below, address
the new WPCP components, lift stations, gravity sewer mains and force main recommendations
to meet future demands. Recommendations for the future conditions and the corresponding
sewer expansion CIPs are provided in Section 8.0. Full size drawings depicting the proposed
sewer expansion CIPs are provided at the end of the report.
Table 6.4.1 NW Mainland WPCP Future Conditions Model Recommendations: 2014 – 2019
NW Mainland WPCP
Upgrade Component
NW Mainland WPCP
LS4119

LS5001

LS4902
LS4992
LS5002

Recommendations: 2014-2019
Construct new 5.0 MGD WPCP -- advanced treatment and/or reuse quality
Install 4th pump -- 88 Hp
Install 14,400 LF of new 24" PVC FM -- redirected to NW Mainland WPCP
Construct new 20' diameter (minimum) wetwell
Install new quadraplex pumps -- 80 - 85 Hp
Install 14,100 LF of new 30" PVC FM
Install new triplex pumps -- 100 Hp
Install 2,500 LF of new 18" FM
Install new triplex pumps -- 34 Hp
Construct new 10' diameter wetwell
Install new duplex pumps -- 5 Hp
Install 8,500 LF of new 8" PVC FM

Table 6.4.2 NW Mainland WPCP Future Conditions Model Recommendations: 2019 – 2024
NW Mainland WPCP
Upgrade Component
NW Mainland WPCP
LS4119
LS5001
LS4902
LS4992
LS5002

Recommendations: 2019-2024
3.0 MGD WPCP upgrade -- advanced treatment and/or reuse quality
Install new quadraplex pumps -- 160 Hp
Change impeller on existing duplex pumps -- 160 Hp
Change impeller on existing triplex pumps -- 130 Hp
Change impeller on existing triplex pumps -- 34 Hp
Install new duplex pumps -- 30 Hp
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Table 6.4.3 NW Mainland WPCP Future Conditions Model Recommendations: 2024 – 2029
Academy Creek
WPCP Upgrade
NW Mainland WPCP
LS4119
LS5001
LS4902
LS4992
LS5002

6.4.3

Recommendations: 2024-2029
No Upgrades Necessary
Change impeller on existing quadraplex pumps -- 215 Hp
Change impeller on existing quadraplex pumps -- 215 Hp
Change impeller on existing triplex pumps -- 75 Hp
Install 19,370 LF of new 24" PVC FM
Change impeller on existing triplex pumps -- 34 Hp
Install 4,000 LF of new 16" PVC FM
Install new duplex pumps -- 47 Hp

EXIT 29 WPCP SYSTEM

Tables 6.5 provide a summary of the Exit 29 sewer system upgrades necessary to service the
future developments as described in Section 4.4. Additional explanations of upgrades are
provided, as necessary, for clarification. Recommendations for the future conditions and the
corresponding sewer expansion CIPs are provided in Section 8.0. Full size drawings depicting
the proposed sewer expansion CIPs are provided at the end of the report.
Table 6.5.1 Exit 29 WPCP Future Conditions Model Recommendations: 2009 - 2014
Exit 29 WPCP Upgrade
Component
LS3101
LS3103

LS3114

LS3121
LS3123
LS3129
LS3301
LS3300

Recommendations: 2009-2014
Install 3rd pump -- 20 Hp
Install 2,417 LF of new 12" PVC FM
Pipeburst 2,450 LF of gravity sewer main from 12" to 15"
Install new duplex pumps -- 20 Hp
Construct new 12" diameter wetwell
Install new triplex pumps -- 15 Hp
Install 3,817 LF of new 12" PVC FM
Install 150 LF of new 18" gravity main upstream of LS
Install 2,500 LF of new 21" gravity main upstream of LS
Install new duplex pumps -- 20 Hp
Install new triplex pumps -- 10 Hp
Install 1,500 LF of new 6" PVC FM
Change impeller on existing duplex pumps -- 10 Hp
Install 2 of 3 new pumps -- 12 Hp
Install 13,000 LF of new 12" PVC FM
Install 2 of 3 new pumps -- 20 Hp
Install 14,000 LF of new 14" PVC FM
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Table 6.5.2 Exit 29 WPCP Future Conditions Model Recommendations: 2014 - 2019
Exit 29 WPCP Upgrade
Recommendations: 2014-2019
Component
Exit 29 WPCP
Construct 0.5 MGD Upgrade for Reuse
Construct new 12" diameter wetwell
LS3101
Install new triplex pumps -- 34 Hp
LS3103
Change impeller on existing duplex pumps -- 20 Hp
LS3114
Install new triplex pumps -- 30 Hp
LS3121
No Upgrades Necessary
LS3123
Install original triplex pumps and change impeller -- 20 Hp
LS3129
Change impeller on existing duplex pumps -- 7.5 Hp
Install 3rd pump -- 20 Hp
LS3301
Change impeller on two existing pumps -- 20 Hp
Install 3rd pump -- 34 Hp
LS3300
Change impeller on two existing pumps -- 34 Hp
Install new triplex LS -- 15 Hp
LS3302

Table 6.5.3 Exit 29 WPCP Future Conditions Model Recommendations: 2019 – 2024
Exit 29 WPCP Upgrade
Recommendations: 2019-2024
Component
Exit 29 WPCP
Construct 2.0 MGD Upgrade -- Reuse Distribution System for 0.5 MGD
Install new triplex pumps -- 35 Hp
LS3101
Install 2,417 LF of new 18" PVC FM
Install new duplex pumps -- 20 Hp
LS3103
Install 5,973 LF of new 8" PVC FM
Change impeller on existing triplex pumps -- 30 Hp
Install 150 LF of new 30" gravity main upstream of LS
LS3114
Install 2,500 LF of new 24" gravity main upstream of LS
Install 3,817 LF of new 16" PVC FM
LS3121
No Upgrades Necessary
Change impeller on existing triplex pumps -- 20 Hp
LS3123
Install 3,428 LF of new 8" PVC FM
LS3129
No Upgrades Necessary
LS3301
Install new triplex pumps -- 60 Hp
LS3300
Install new triplex pumps -- 100 Hp
Install new triplex pumps -- 15 Hp
LS3302
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Table 6.5.4 Exit 29 WPCP Future Conditions Model Recommendations: 2024 – 2029
Exit 29 WPCP Upgrade
Component
Exit 29 WPCP
LS3101
LS3103
LS3114
LS3121
LS3123
LS3129
LS3301
LS3300
LS3302

Recommendations: 2024-2029
Construct 1.0 MGD Reuse Distribution System Upgrades
Change impeller on existing triplex pumps -- 35 Hp
No Upgrades Necessary
Install new triplex pumps -- 60 Hp
No Upgrades Necessary
No Upgrades Necessary
No Upgrades Necessary
Change impeller on existing duplex pumps -- 35 Hp
Change impeller on existing triplex pumps -- 60 Hp
Install 14,000 LF of new 20" PVC FM
Install new triplex pumps -- 30 Hp
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7.0

ST. SIMONS ISLAND WATER AND SEWER MASTER PLAN UPDATE

In 2006 ATM completed the 20 Year Water and Sewer Master Plan for St. Simons Island, Sea
Island, and Lanier Island (2006 Master Plan). Similar to the JWSC Brunswick-Glynn County
Water and Sewer Master Plan, the 2006 Master Plan had two purposes: to evaluate the
conditions, capacity, and capability of the existing water treatment and distribution and sewer
collection, transmission and treatment facilities to service the current population and land uses,
and two to evaluate the necessary upgrades to the water and sewer facilities to service the
projected demands of the future population and land uses in the year 2025.
This section of the JWSC Water and Sewer Master Plan will update the 2006 Master Plan to
extend the study period to 2029, assess any improvements made to the St. Simons Island water
and sewer systems during the period from 2006 to 2009, and reevaluate the Rehabilitation and
Expansion Capital Improvement Plans.
7.1

EXISTING CONDITIONS

As in 2006, the present land use within St. Simons Island is mixed, with wetlands and marshes
comprising about 10,500 acres of the approximately 23,000 acres. The marsh and wetland areas
are primarily determined to be undevelopable. Land uses include Commercial, Residential,
Agricultural, Industrial, Public/Institutional, Transportation/Utilities, Park/Recreation/Conservation,
Undevelopable, and Undeveloped. Approximately 54% of St. Simons Island is developable and
most of the developable land is located in the southern portion of the Island.
The majority of the developed land is zoned medium density residential, 12 housing units per
acre, as per the 1997 Glynn County Comprehensive Plan. The other primary uses within the
developed area are three commercial areas, an airport, and several golf courses. The three
commercial zones on St. Simons Island are the Village area at the southern tip of the Island, the
area surrounding the intersection of Demere and Frederica Roads in the southern portion of the
Island, and the area around the intersection of Frederica and Sea Island Roads near the center of
the Island. These commercial zones include shopping areas, restaurants, and small hotels. The
airport is located in the southern part of the Island, and services light air traffic only.
Sea Island, a private island located to the east of St. Simons Island, has an area of approximately
2,500 acres, or 4 square miles, about 1,350 acres of which is marshes/wetlands. The majority of
the developed land on Sea Island is used for private residential homes. There is a resort on the
south end of the Island and a golf course at the north end. There are also a few commercial
buildings at the south end of the Island. The Island is effectively built-out.
Lanier Island is approximately 500 acres, or 0.8 square miles, about 470 acres of which is
marshes/wetlands. The developed land currently has residential and commercial land uses.
7.1.1

WATER SYSTEMS

7.1.1.1 WATER PRODUCTION FACILITIES
St. Simons Island
During the preparation of the 2006 Master Plan, there were two separate water systems serving
St. Simons Island, the Hampton Point Water System serving the northern portion of the Island
and the St. Simons Island Water System serving the remainder of the Island. Since completion of
the 2006 Master Plan, the Hampton and St. Simons Island Water Systems have been connected
by construction of a 12-inch watermain installed along Lawrence Road. The construction of this
connection was in the planning stages during the preparation of the 2006 Master Plan and was
Brunswick Glynn County JWSC

Applied Technology & Management, Inc.

7-1
Water and Sewer Master Plan

modeled in the Future Conditions Model for St. Simons Island. Although the two water systems
are now connected, they may be referenced separately in this section for clarity.
The five water production facilities within the former Hampton and St. Simons Island water
systems now serve St. Simons Island as one water system. The former Hampton Water System
water production facilities include two wells and a hydropneumatic tank in the north. The wells
are located at separate sites; Well #1 is a 6-inch well and pumps in to the hydropneumatic tank.
Well #2 is referred to as the fire well and is a 12-inch well which pumps directly in to the
distribution systems but is typically only triggered during fire testing or a fire event.
The former St. Simons Island Water System includes three water production facilities (WPF):
Harrington WPF, Airport WPF, and Mallory WPF. The Harrington WPF has one well, a 350,000
gallon ground storage tank with cascade aerator, three high service pumps, and a portable
emergency generator. The Airport WPF has two wells, two ground storage tanks, three high
service pumps, and a permanently installed emergency generator. The Mallory WPF has two
wells, a 350,000 gallon ground storage tank, three high service pumps, and a portable
emergency generator which can operate one well and one high service pump. All five facilities
utilize chlorine gas systems for disinfection.
Lanier Island
Lanier Island has two (2) wells, with one as a back-up, and a ground storage tank. Limited
information was available regarding Lanier Island’s water management facilities.
Sea Island
Sea Island, like Lanier Island maintains a private water system. The only information available on
the Sea Island water system is that it contains four (4) wells as per the Georgia Environmental
Protection Division (EPD).
7.1.1.2 PERMITTED CAPACITY
The Hampton Plantation Water System is permitted by EPD under permit number 063-0031
which expires December 31, 2017 to withdrawal 0.280 MGD on a monthly average and 0.170
MGD on an annual average basis.
The St. Simons Island Water System is permitted by EPD under permit number 063-0010 which
expires December 31, 2017 to withdrawal 5.670 MGD on a monthly average and 4.350 MGD on
an annual average basis.
The Sea Island Company is permitted to operate a public water system for Sea Island. Permit
number 063-0009 allows withdrawals of 2.200 MGD on a monthly average and 1.600 MGD on an
annual average basis.
The Golden Isles Marina Village, L.L.C. is permitted to operate a public community water system
on Lanier Island with groundwater withdrawals of 2.0 MGD on both a monthly and annual
average basis.
7.1.1.3 SOURCE WATER
The Hampton Plantation Water System is permitted for two wells which withdrawal from the
Floridan Aquifer. The St. Simons Island Water System is permitted for five wells which
withdrawal from the Upper Floridan Aquifer.
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The Sea Island Water System and the Golden Isles Marina Village, L.L.C. Water Systems are
permitted for groundwater withdrawals from the Floridan and Miocene Aquifers.
Although the St. Simons Island, Sea Island and Golden Isles Marina Village Water Systems do
not currently face the chloride issues of the Brunswick area, there is potential for similar water
quality problems to occur and should be monitored for long range planning.
7.1.1.4 ELEVATED STORAGE TANKS
There are two operational elevated storage tanks in the St. Simons Island Water System, the
Demere Road 500,000 gallon elevated storage tank and the recently constructed 500,000 gallon
Oglethorpe elevated storage tank. The Oglethorpe elevated storage tank was constructed after
completion of the 2006 Master Plan but was already in planning during preparation of the report.
The Oglethorpe elevated storage tank was incorporated into the Future Conditions Model.
The Frederica Road elevated storage tank is out-of-service, and was also out of service during
preparation of the 2006 Master Plan. The Frederica Road elevated storage tank is intended to be
demolished and a communications tower constructed in its place.
There are no elevated storage tanks serving the community water systems on Sea Island or
Lanier Island.
7.1.1.5 DISTRIBUTION SYSTEMS
According to the available GIS database, there are approximately 50,000 linear feet (LF) of
watermain piping in the Hampton Point Water System all of which is PVC. The pipe sizes range
from 2- to 12 inch, with the majority of the system comprised of 8-inch.
The St. Simons Island Water System is comprised of approximately 675,000 LF of watermain
piping including approximately 378,400 LF of PVC, 73,600 LF of transite, 5,300 LF is galvanized
iron, 38,200 LF of cast iron, 6,200 LF of asbestos cement, and 173,300 LF of unidentified piping.
The majority of the older pipe such as asbestos cement and transite is located on the south end
of St. Simons Island. The pipe sizes range from 2- to16-inch, with the majority being 2-, 6-, and
8-inch.
ATM was unable to obtain water main information for Lanier Island and Sea Island.
7.2.1

SEWER SYSTEMS

7.2.1.1 WATER POLLUTION CONTROL FACILITIES
There is one water pollution control facility located on St. Simons Island, the St. Simons Island
Water Pollution Control Plant (WPCP) which treats the sewage generated on St. Simons Island
and Sea Island. The facility is centrally located on the Island northwest of the intersection of
Frederica Road and Sea Island Road. The facility is a flow through activated sludge process with
a 4.0 MGD capacity and was undergoing expansion during the completion of the 2006 Master
Plan. The WPCP utilizes influent screening, grit removal, aeration, clarification, filtration via disk
filters, and UV disinfection. The effluent is discharged to Dunbar Creek. Residuals are treated in
aerobic digesters and dewatered in the belt filter press.
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There are no water pollution control facilities on Sea Island, and as noted, all sewer is transferred
to St. Simons Island for treatment and disposal. There is one water pollution control facility on
Lanier Island, the Golden Isles Marina WPCP which has a capacity of 48,000 gallons per day
(gpd). The Golden Island Marina WPCP is a steel package treatment facility located next to the
F.J. Torras Causeway by the boat storage yard. The facility utilizes an activated sludge process
and chlorine disinfection. The effluent is discharged to the river.
No additional water pollution control facilities or expansions have been constructed since
completion of the 2006 Master Plan.
7.2.1.2 PERMITTED CAPACITY
The St. Simons Island WPCP is permitted under NPDES Permit No. GA0021521 for an annual
average daily flow of 4.0 MGD.
The Golden Isles Marina WPCP on Lanier Island is permitted under Georgia EPD permit number
GAG550000 for an annual average daily flow of 48,000 gpd

7.2.1.3 PUMPING AND TRANSMISSION SYSTEMS
The pumping and transmission system on St. Simons Island consists of 60 pump stations, only
55 of which are owned by Glynn County and operated by United Water. There are three pump
stations located at the southern end of St. Simons Island near the intersection of Retreat Avenue
and Old Seaside Drive and one pump station located in Sea Island Lake Cottages which are
assumed to be owned and operated by Sea Island; however, this could not be verified. There is
also a pump station located at Sea Palms North Cottages, which is not owned by Glynn County
or operated by United Water. According to GIS data and as-built records there are approximately
155,000 linear feet (LF), or 29 miles of Glynn County owned forcemains on St. Simons Island
ranging in size from 2-inch to 16-inch. No additional major transmission systems are known to
have been constructed since completion of the 2006 Master Plan.
The pumping and transmission system on Sea Island that discharges to the St. Simons Island
gravity sewer system consists of nine pump stations and approximately 34,000 LF, or 6.5 miles,
of forcemain ranging in size from 2-inch to 8-inch. The flows discharged to the St. Simons Island
system are measured by a flow meter on the 8-inch forcemain on Sea Island Road. No additional
major transmission systems are known to have been constructed since completion of the 2006
Master Plan.
The Lanier Island pumping and transmission system is private and does not discharge to the St.
Simons Island system. No information was available on this system.
7.2.1.4 GRAVITY SEWER SYSTEMS
The St. Simons Island gravity sewer system consists of approximately 474,000 LF, or 90 miles, of
gravity sewer mains and over 2,300 manholes, based on the GIS information available. The
gravity mains range in size from 6-inch to 40-inch with the largest pipes discharging to pump
station LS2003 and the St. Simons Island WPCP.
There is no available information on the Sea Island or Lanier Island gravity sewer systems.
Since completion of the 2006 Master Plan, some additional gravity sewer has been constructed to
serve new development and future anticipated development.

Brunswick Glynn County JWSC

Applied Technology & Management, Inc.

7-4
Water and Sewer Master Plan

7.3

CURRENT STATE ASSESMENT

As part of the 2006 Master Plan, ATM evaluated all of the primary components of the Glynn
County water and sewer facilities on St. Simons Island. The evaluations included both field
assessments, development and evaluation of WaterGEMs and SewerCAD hydraulic models of
the water and sewer systems, respectively, and an analysis of the rainfall derived inflow and
infiltration (RD I/I) in the sewer system. The cumulative results of these analyses resulted in the
development of the Rehabilitative Capital Improvement Plans (CIP) presented in the 2006 Master
Plan. The following sections provide a restatement of the general condition of the facilities as
presented in the 2006 Master Plan, identification of any items from the Rehabilitation CIPs which
were completed between 2006 and 2009, and any additional deficiencies in the water and sewer
systems which have arisen since completion of 2006 Master Plan.
7.3.1

WATER SYSTEM COMPONENTS

7.3.1.1 WATER SYSTEM ASSESSMENT UPDATES
In general, based on the field assessments and the WaterGEMS hydraulic model results, the
Hampton Point and St. Simons Island Water Systems had no major deficiencies other than within
the East Beach subdivision according to the 2006 Master Plan. At the time of the 2006 Master
Plan the design of the East Beach water system improvements had been completed and the
project was in the bidding phase. The East Beach water system improvements have since been
constructed. The proposed improvements were modeled in the future conditions model to verify
the adequacy of the design.
Although there were no major deficiencies in the Hampton Point and St. Simons Island Water
Systems per the 2006 Master Plan, a Rehabilitation CIP was developed to address certain
operational issues and some areas of low pressure in the major systems. The Rehabilitation CIP
included the following in order of priority:
1) Repair of Demere Road Elevated Storage Tank Altitude Valve.
2) Airport WPF Improvements including repair of piping leak underneath building slab
which impacted operation of High Service Pump No. 3 and the pressure transducer
which allowed automated control of the high service pumps.
3) Mallory WPF High Service Pump No. 1 Rewiring.
4) Village Area Water Improvements to increase water pressure including removal of 2-inch
watermain along Demere Road and replacement with 8-inch PVC watermain and
removal of 4-inch watermain along Mallory and replacement with 8-inch PVC watermain.
5) Glynn Haven Estates Water Improvements to increase water pressure including removal
of 2-inch watermains along Holly Street, Fourth Avenue, and Atlantic Drive and
replacement with 8-inch PVC watermain, and removal of 4-inch watermain along Sixth
Avenue and replacement with 8-inch PVC watermain.
2006 Master Plan Water Rehabilitation CIP Completed Items
According to Glynn County and United Water staff, items 1 through 3 on the Rehabilitation CIP
have been completed. The Demere Road Elevated Storage Tank altitude valve and the Airport
WPF piping and High Service Pump No. 3 repairs were all completed in July 2007. The Mallory
WPF High Service Pump No. 1 rewiring was completed in September 2007. Item 4, the Village
Area Water Improvements, may have been partially completed along Demere Road per Glynn
County and United Water staff, but could not be confirmed. Item 5 on the Rehabilitation CIP,
Glynn Haven Estates Water Improvements, has been partially completed to date as
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approximately 775 LF of 8-inch PVC watermain has been installed along Fourth Avenue from
Magnolia to Maple Streets.
Additional Water System Improvements Made Between 2006 - 2009
Although not part of the Rehabilitation CIP, several other improvements have been made to the
Hampton Point and St. Simons Island Water Systems since 2006 to improve operation of the
systems within various neighborhoods which were outside of the major water transmission
system. According to Glynn County and United Water staff, these improvements and upgrades
include:
Replacement of well discharge piping at Hampton Point WPF due to corrosion.
Circle Drive Water Improvements were completed in January 2008 and included looping
a watermain around Circle Drive to connect watermains on Brunswick and Broad Streets.
These improvements replaced existing 2-inch galvanized watermains which are still in
place and should be abandoned.
Gatch Lane Water Improvements were completed in March 2008.
Sea Island Causeway Watermain Improvements including a 1,400 LF loop of 12-inch
watermain from Hawkins Island to Frederica to connect the ends of two watermain
routes.
Sea Palms Water Improvements to replace 2-inch galvanized piping along Bayberry
Circle within the subdivision have been designed as of November 2007 but have not
been installed.
Recommended Routine Maintenance of Non-Major Water Transmission System
Additional recommended watermain improvements were noted by the Glynn County and United
Water staff, most of which include routine watermain repairs and upgrades of tuberculated piping
within subdivisions which are not major transmission systems and therefore have not been priced
or included in the updated Rehabilitation CIP.
These non-major transmission system
recommended improvements include:
Along Fairway and Tee Street a transite watermain was replaced in approximately 2003,
however, the transite watermain was not abandoned and the water services were not
changed over to the new watermain. The transite watermain should be abandoned and
the water services switched.
At Kelvin Grove and Oglethorpe there is a transite watermain which should be replaced
and abandoned.
The backflow preventer and meter at the St. Simons Island WPCP was not properly sized
and installed and is creating a bottleneck.
Additional Recommended Major Water Transmission System Rehabilitation Improvements
Since the completion of the 2006 Master Plan, some additional issues have developed in the
Hampton Point and St. Simons Island major water transmission systems which are of note and
require rehabilitation.
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The Hampton Point WPF hydropneumatic tank cycles excessively and is not providing
sufficient pressure and storage. The hydropneumatic tank should be replaced with a
150,000 – 200,000 gallon ground storage tank and high service pumps.
In the Village Area along Ocean Boulevard there have been approximately 20 watermain
breaks of the 6-inch cast iron main in last three years. 4,670 LF of the 6-inch watermain
should be abandoned/removed and replaced with 8-inch PVC watermain.
7.3.1.2

WATER PRODUCTION FACILITY AVAILABLE CAPACITY

Table 7.1 provides an analysis of the historic water production within the Hampton Point and St.
Simons Island Water Systems over the past 18 months from January 2008 through June 2009.
The analysis includes an evaluation of the monthly average daily flow (MADF) and the annual
average daily flow (AADF) in millions of gallons for each system in comparison to the permitted
well capacities.
Based on the calculated historic water production rates the systems have sufficient available
permitted groundwater withdrawal capacity for the existing customer base. The Hampton Water
System is currently utilizing 52% of the permitted AADF groundwater withdrawal capacity and the
St. Simons Island Water System is currently utilizing 62% of the permitted AADF capacity. With
the connection of the water systems, the permitted capacity is shared among the entire Island
and currently 62% of the total permitted AADF capacity for the joint Hampton and St. Simons
Island Water System is utilized.
Table 7.1 Water System Historic and Permitted MADF and AADF
Date

Jan-08
Feb-08
Mar-08
Apr-08
May-08
Jun-08
Jul-08
Aug-08
Sep-08
Oct-08
Nov-08
Dec-08
Jan-09
Feb-09
Mar-09
Apr-09
May-09
Jun-09
Annual ADF (MGD)
Permitted MADF
Permitted AADF

Hampton Water
St. Simons
System MADF
Island Water
(MGD)
System MADF
(MGD)
0.07
2.36
0.07
2.52
0.07
2.57
0.07
2.86
0.07
3.06
0.08
3.44
0.15
3.29
0.08
2.96
0.07
2.90
0.07
2.73
0.07
2.54
0.07
2.32
0.07
2.29
0.11
2.41
0.12
2.46
0.12
2.51
0.11
2.69
0.11
2.94
0.09
2.71
0.28
5.67
0.17
4.35
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7.3.1.3

RECOMMENDED WATER SYSTEM REHABILITATION IMPROVEMENTS

The following items are recommended for rehabilitation of the Hampton Point and St. Simons
Island Water System and are listed in order of priority. The Engineer’s Opinion of Probable Cost
for the recommended water system rehabilitation capital improvements are provided in Section
8.0.
1) Village Area Ocean Boulevard 6-Inch Cast Iron Piping Watermain Improvements
2) Village Area Water Improvements to increase water pressure including removal of 2-inch
watermain along Demere Road and replacement with 8-inch PVC watermain and
removal of 4-inch watermain along Mallory Street and replacement with 8-inch PVC
watermain.
3) Hampton Point WPF Hydropneumatic Tank Upgrades
4) Glynn Haven Estates Water Improvements to increase water pressure including removal
of 2-inch watermains along Holly Street and Atlantic Drive and replacement with 8-inch
PVC watermain, and removal of 4-inch watermain along Sixth Avenue and replacement
with 8-inch PVC watermain.

7.3.2

SEWER SYSTEM COMPONENTS

7.3.2.1 SEWER SYSTEM ASSESSMENT UPDATES
The 2006 Master Plan determined that most components of the St. Simons Island Sewer System
were in a serious state of deficiency except for the water pollution control facility which was
undergoing expansion at the time. Historically, funding and maintenance were not available to
properly maintain the system and plan for future needs. Although repairs and upgrades were
performed, the upgrades were typically made in a reactive manner to address critical needs and
in many instances were intended to be temporary.
Until the 2006 Master Plan, an overall evaluation of the pumping and transmission system and
the interconnected and manifolded nature of many of the lift stations had not been performed
and, therefore, it was difficult, at best, to determine the incoming flows and operational needs of
the lift stations. The Rehabilitation CIP developed for the St. Simons Island Sewer System was
extensive and incorporated deficiencies noted from field evaluations and from the SewerCAD
hydraulic model results. In some instances lift stations recently constructed or rehabilitated were
recommended for upgrades because the pumps either were not capable of operating at the
reported design condition or were not properly designed to handle the peak inflows from other lift
stations and surrounding gravity sewers. The highly manifolded nature of the transmission
systems has in the past caused and has the potential to continue to cause significant sewer
system overflows as many of the lift stations have not been designed with consideration of the
other lift stations on the manifolds.
The compilation of deficiencies also indicated that several of the problems with the pumping and
transmission system related to poor construction and insufficient oversight and a lack of quality
assurance testing and pump draw down testing prior to acceptance of infrastructure by the
County.
All parties involved in the operation and regulation of the St. Simons Island Sewer System,
including Glynn County, United Water, and the Georgia EPD, recognize that there are serious
structural and integrity problems in the gravity sewer systems. These issues principally relate to
Brunswick Glynn County JWSC

Applied Technology & Management, Inc.

7-8
Water and Sewer Master Plan

the age of the system and the deterioration of the manholes and gravity sewer, much of which is
VCP pipe over 60 years old. As part of the 2006 Master Plan, ATM evaluated the quantity of RD
I/I in the overall system and identified the most critical sub-basins contributing to the poor
condition of the systems.
All of the various deficiencies noted from field assessments, the hydraulic model and the RD I/I
analysis were compiled into an extensive Rehabilitation CIP. Since completion of the 2006
Master Plan, approximately six of the 29 recommended WPCP and Pumping and Transmission
System Improvements have been completed off the Rehabilitation CIP as noted below. The
numbering of the items is indicative of the priority on the Rehabilitation CIP.
None of the Gravity Sewer RD I/I recommended improvements have been completed to date
according to Glynn County staff.
2006 Master Plan Sewer Rehabilitation CIP Completed Items
1)

LS2038 and Forcemain Improvements – the LS2038 improvements were completed in
September 2007. The forcemain improvements have not been completed.

4)

LS2039 Improvements – completed September 2007

8)

LS2007 Improvements – completed September 2007

16)

WPCP Improvements including influent manholes, bar screen improvements –
completed March 2008

17)

LS2027 and Gravity Sewer Improvements – completed May 2007

18)

LS2011 and Forcemain Improvements – the LS2011 improvements were completed in
May 2007. The forcemain improvements have not been completed.

21)

LS2005 Improvements – completed February 2007

Additional Sewer System Improvements Made Between 2006 - 2009
Although not part of the Rehabilitation CIP, several other improvements have been made to the
St. Simons Island Sewer System since 2006 to improve operation of the system. Some were
known to be in planning or design during the preparation of the 2006 Master Plan and were
incorporated into the future conditions model as appropriate. According to Glynn County and
United Water staff, these improvements and upgrades include:
Five Neighborhoods project to rehabilitate gravity sewer systems in Oglethorpe Park,
Highland Park, Kelvin Grove, Seabreeze, and King’s Terrace by trenchless
technologies.
East Beach Sewer Utilities Infrastructure Improvements.
LS2045 Rehabilitation and Gravity Sewer installation along S. Harrington Road –
completed December 2008.
Installation of new low pressure sewer piping on Redfern Road – completed March
2008.
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Additional Recommended Major Sewer Transmission System Rehabilitation Improvements
Since the completion of the 2006 Master Plan, some additional issues have developed in the St.
Simons Island major sewer transmission systems which are of note and require rehabilitation.
LS2043 serving the Epworth Oaks is experiencing severe RD I/I which causes the
shallow lift station (approximately 5 ft deep) to remain full and both pumps to operate
continuously for days after a rain event. Need to construct a new wet well, install
new pumps and a new forcemain.
The 24-inch gravity sewer piping to the south of the St. Simons Island WPCP will
exceed the capacity once all of the Rehabilitation CIP Improvements have been
completed. The gravity sewer piping is located along Sea Island Parkway west of
Frederica Drive and includes approximately 1,900 LF of piping with a depth less than
10 ft. The piping should be upgraded to 30-inch PVC.
The full updated Sewer Rehabilitation Capital Improvement Plan is provided in Section 8.0.
7.3.2.2 WPCP TREATMENT PROCESS ASSESMENT
As noted in the sections above, the St Simons Island WPCP utilizes influent screening, grit
removal, aeration, clarification, filtration via disk filters, and UV disinfection. The effluent is
discharged to Dunbar Creek. Residuals are treated in aerobic digesters and dewatered in the
belt filter press.
Based on discharge monitoring reports for a recent 12 month period the facility appears to
consistently meet permit requirements. Table 7.2 provides a summary of treatment levels for July
2008 through June 2009 for the St. Simons Island WPCP in comparison to the permitted levels.
Table 7.2

St. Simons Island WPCP Treatment Levels

Date

Average
Effluent BOD
(mg/L)

Min/Max
Effluent pH
(SU)

Average Effluent
TSS (mg/L)

Jul-08
Aug-08
Sep-08
Oct-08
Nov-08
Dec-08
Jan-09
Feb-09
Mar-09
Apr-09
May-09
Jun-09
Permit Limits

1.5
1.4
2.2
1.9
1.2
0.9
0.9
1.2
1.4
1.2
1.0
0.9
20

6.7
7.0
7.0
6.9
6.7
6.7
6.8
6.6
6.4
6.4
6.4
6.7
6.0/9.0

1.1
1.2
0.8
0.6
1.5
0.9
0.7
0.6
0.7
0.6
0.8
0.8
30

Brunswick Glynn County JWSC

Average
NitrogenAmmonia
(mg/L)
0.1
0.1
0.1
0.2
0.4
0.2
0.2
0.6
0.8
0.5
0.6
0.2
17.4

Fecal Coliform
Geometric Mean
(#/100 mL)
44
5
33
1
1
0
3
2
0
1
9
0
200
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7.3.2.3 WATER POLLUTION CONTROL PLANT AVAILABLE CAPACITY
Table 7.3 provides an analysis of the historic metered influent flows at the St. Simons Island
WPCP over the past 18 months from January 2008 through June 2009. The analysis includes an
evaluation of the monthly average daily flow (MADF) and the annual average daily flow (AADF) in
millions of gallons for each system. Table 7.3 below also provides a comparison of the historic
and permitted AADF for each system.

Table 7.3

Historic and Permitted AADF Comparison for the St. Simons Island WPCP
Date

St. Simons
Island WPCP
(Total Mgals)

St. Simons Island
MADF (MGD)

Jan-08
Feb-08
Mar-08
Apr-08
May-08
Jun-08
Jul-08
Aug-08
Sep-08
Oct-08
Nov-08
Dec-08
Jan-09
Feb-09
Mar-09
Apr-09
May-09
Jun-09
Annual ADF (MGD)
Permitted AADF (MGD)

73.62
71.09
83.56
79.91
77.52
73.73
81.73
89.34
73.95
76.06
67.62
65.48
65.81
61.28
73.16
95.29
86.80
88.46

2.37
2.45
2.70
2.66
2.50
2.46
2.64
2.88
2.47
2.45
2.25
2.11
2.12
2.19
2.36
3.18
2.80
2.95
2.53
4.00

Based on the calculated historic influent sewer rates the St. Simons Island WPCP has sufficient
available capacity as it is currently only operating at 63% of permitted capacity. In April 2009 the
monthly ADF at the St. Simons Island WPCP reached 79% of capacity, however, this increase in
flow rates is related to significant storm events and rainfall developed inflow and infiltration (RD
I/I) which is detailed in Section 7.3.2.4.
This analysis is based strictly on influent sewer flows at the water pollution control plant and does
not incorporate the impact of RD I/I in the system which could, if rehabilitated, reduce the flow
rates at the water pollution control plant.
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7.3.2.4 RAINFALL DEPENDENT INFLOW AND INFILTRATION EVALUATION
In August 2000, Glynn County entered into an agreement with the Georgia EPD, Enforcement
Order EPD-WQ-3768. The Enforcement Order stated violations of the NPDES permit and facility
operation and maintenance as the violations. At that time the annual average daily flow
measured at the St. Simons Island WPCP was 3.15 MGD and the permitted capacity was 3.0
MGD. The facility consistently exceeded the 3.0 MGD permitted capacity during wet weather
periods. According to historical data measured at the St. Simons Island WPCP and provided by
Glynn County, typical wet weather flows, after a week of rainfall, were approximately 5.0 to 5.5
MGD.
As part of the 2006 Master Plan, ATM completed an assessment of the rainfall derived inflow and
infiltration (RD I/I) within the lift station sub-basins similar to the methodology described in Section
3.0 for the Academy Creek and Exit 29 WPCP systems. The study resulted in information
concerning the primary areas Glynn County should focus sewer rehabilitation efforts and the
impact of RD I/I flows on infrastructure capacity primarily at the St. Simons Island WPCP. The
RD I/I study has been updated as part of the JWSC Water and Sewer Master Plan.
7.3.2.4.1

ST SIMONS ISLAND RAINFALL DEVELOPED I/I ANALYSIS UPDATE

The methodology used to determine the amount of increased pumped flow in a sub-basin for St.
Simons Island WPCP system is as described in the 2006 Master Plan Section 3.0. Although the
methodologies used for the St Simons Island analysis and the Academy Creek and Exit 29
WPCP systems are essentially the same and resulted in a determination of the overall increase in
RD I/I in the sub-basins, the Academy Creek and Exit 29 WPCP systems were further evaluated
to determine on a per foot basis which rehabilitation projects would provide the most impact in the
systems. Table 7.4 provides the results of the RD I/I analysis for the St. Simons Island WPCP
system.
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Table 7.4 St. Simons Island WPCP System RD I/I Priority Rankings by Sub-Basins

Sub-Basin
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23

Negligible

RD I/I (GPD/LF)
Low
Medium

High

Critical

0.00 - 0.99

1.00 - 2.99

3.00-4.99

5.00 - 9.99

10.00 - 30.00

0.02
--------0.53
----0.68
------------0.79
--------0.85
0.66
---

----1.61
1.01
----------1.74
----1.29
------2.40
----------1.87

----------------------3.33
--3.87
----------4.83
-------

--------------5.12
------------------6.54
8.58
---------

--------26.00
--14.41
------24.81
-------------------------

The Rehabilitation Capital Improvement Plan projects to reduce RD I/I and structural defects in
the gravity sewer systems are summarized in Section 8.1.3. The recommended improvements
have been divided into five year periods. Within the St. Simons Island WPCP System there are a
significant amount of critical rehabilitation projects, primarily related to reliability of the lift stations,
which are recommended for completion prior to initiating the RD I/I rehabilitation efforts. For this
reason, only the improvements to Sub-Basin 5 are recommended in the period from 2009 – 2014.
The remainder of the Critical and the High RD I/I sub-basins are recommended for rehabilitation
in the period from 2014 – 2019. The Medium RD I/I sub-basins follow in the period from 2019 –
2024 with the Low RD I/I sub-basins in the period from 2024 – 2029.
It is noted as in Section 3.0 that the first step in any RD I/I rehabilitative project should be
additional TV inspection and analysis aimed at localizing the source of the RD I/I so as to
minimize the necessary construction, if possible. As the exact scope of the rehabilitation is
unknown until the TV inspection is done, only a general description of the recommended
rehabilitation efforts is described below
Figure 7.1 depicts the sub-basins and the RD I/I priority rankings.
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Basin 2

Basin 3

Basin 4

Basin 5

Basin 6
Basin 8
Basin 7

Basin 12
Basin 9

Basin 10

[Basin 11
WPCP

Basin 13

Basin 14
Basin 15
Basin 16
Basin 23

Basin 17

Basin 18
Basin 22

Basin 19
Basin 21

Basin 20

Sub-basin 20 although showing Medium RD I/I is not included in the rehabilitation project list
below as two scheduled projects, the East Beach Sewer Infrastructure Improvements and the
Five Neighborhoods projects led to sewer upgrades within the sub-basin.

Years 2009 – 2014
Sub-Basin 5 - RD I/I Critical
Additional TV inspection analysis
Pipeburst/CIPP trenchless rehabilitation of PVC and DIP piping and lining/coating of
manholes
o Almost all of 29,000+ LF of piping in the sub-basin is PVC; may have been poor
construction or may be primarily attributable to inflow at manholes
Years 2014 – 2019
Sub-Basin 11 - RD I/I Critical
Additional TV inspection analysis
Pipeburst/CIPP trenchless rehabilitation of VCP and Truss piping and lining/coating of
manholes
o VCP and Truss piping represent only approximately 35% of total sub-basin
footage; remainder is PVC piping. May indicate that inflow at manholes is
contributing
Sub-Basin 7 - RD I/I Critical
Additional TV inspection analysis
Pipeburst/CIPP trenchless rehabilitation of PVC piping and lining/coating of manholes
o Entire sub-basin is PVC; may have been poor construction or may be primarily
attributable to inflow at manholes
Sub-Basin 19 - RD I/I High
Additional TV inspection analysis
Pipeburst/CIPP trenchless rehabilitation of PVC piping and lining/coating of manholes
o Entire sub-basin is PVC; may have been poor construction or may be primarily
attributable to inflow at manholes
Sub-Basin 8 - RD I/I High
Additional TV inspection analysis
Pipeburst/CIPP trenchless rehabilitation of PVC piping and lining/coating of manholes
o Entire sub-basin is PVC; may have been poor construction or may be primarily
attributable to inflow at manholes
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Years 2019 – 2024
Sub-Basin 18 - RD I/I High
Additional TV inspection analysis
Pipeburst/CIPP trenchless rehabilitation of VCP and Truss piping and lining/coating of
manholes; the footage rehabilitated under the East Beach and 5 Neighborhoods Projects
– Oglethorpe Park, Highland Park, and Kelvin Grove construction projects have been
accounted for.
Pipeburst/CIPP trenchless rehabilitation of PVC piping and lining/coating of manholes
o More than 50% of the 56,200 LF in the sub-basin is PVC; may have been poor
construction or may be primarily attributable to inflow at manholes
Sub-Basin 14 - RD I/I Medium
Additional TV inspection analysis
Pipeburst/CIPP trenchless rehabilitation of PVC piping and lining/coating of manholes
o Entire sub-basin is PVC; may have been poor construction or may be primarily
attributable to inflow at manholes
Sub-Basin 12 - RD I/I Medium
Additional TV inspection analysis
Pipeburst/CIPP trenchless rehabilitation of VCP piping and lining/coating of manholes
Years 2024 – 2029
Sub-Basin 17 - RD I/I Low
Additional TV inspection analysis
Pipeburst/CIPP trenchless rehabilitation of VCP piping and lining/coating of manholes
o More than 67% of the 4,750 LF in the sub-basin is PVC; may indicate that inflow
at manholes is contributing.
Sub-Basin 23 - RD I/I Low
Additional TV inspection analysis
Pipeburst/CIPP trenchless rehabilitation of VCP piping and lining/coating of manholes
o More than 90% of the 41,000 LF in the sub-basin is PVC; may indicate that inflow
at manholes is contributing.
Sub-Basin 10 - RD I/I Low
Additional TV inspection analysis
Pipeburst/CIPP trenchless rehabilitation of VCP piping and lining/coating of manholes
o More than 85% of the 7,850 LF in the sub-basin is PVC or HDPE; may indicate
that inflow at manholes is contributing.
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Sub-Basin 3 - RD I/I Low
Additional TV inspection analysis
Pipeburst/CIPP trenchless rehabilitation of PVC piping and lining/coating of manholes
o Entire sub-basin is PVC; may have been poor construction or may be primarily
attributable to inflow at manholes
Sub-Basin 13 - RD I/I Low
Additional TV inspection analysis
Pipeburst/CIPP trenchless rehabilitation of VCP piping and lining/coating of manholes
Sub-Basin 4 - RD I/I Low
Additional TV inspection analysis
Pipeburst/CIPP trenchless rehabilitation of PVC piping and lining/coating of manholes
o Entire sub-basin is PVC; may have been poor construction or may be primarily
attributable to inflow at manholes
7.4

FUTURE CONDITIONS

The Future Land Use Plan for the 20 year study period of the 2006 Master Plan did not vary
significantly from the present land use at the time. In general the current zoning was planned to,
and has, remained the same. It is still projected that the remaining vacant lots in the currently
developed areas on St. Simons Island will fill in and that previously undeveloped land, primarily in
the northern part of the Island will be built out with residential developments. In addition, there is a
current trend on St. Simons Island in which existing property, primarily near the coast, is being
purchased, demolished, and developed with multi-family units such as condominiums and also
hotels. This results in a higher population density on St. Simons Island which must be accounted.
At the time of the 2006 Master Plan there were 48 additional condominiums planned for
construction on Lanier Island. Sea Island was essentially already built out at the time and,
therefore, the land use was not expected to change. Table 7.1 summarizes the base 2005
population, the projected 2025 populations and the corresponding growth rates presented in the
2006 Master Plan.
Table 7.5
Service Area Section
Lanier Island
Sea Island
St. Simons Island North
St. Simons Island South
Total

7.4.1

2006 Master Plan Population Projections

2005
Population

2025
Population

Overall Growth
Rate

Annual Growth
Rate

34
380
1,478
13,516
15,408

130
414
4,404
13,682
18,630

282.4%
8.9%
198.0%
1.2%
20.9%

14.1%
0.4%
9.9%
0.1%
1.0%

FUTURE CONDITIONS UPDATES

During the preparation of the 2006 Master Plan there were numerous proposed developments
and hotels in various stages of planning and approvals with the County. Table 7.6 provides the
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detailed list of proposed subdivision and hotels incorporated into the 2006 Master Plan as part of
the projected population.
Table 7.6

Planned Future Developments Incorporated in 2006 Master Plan
Subdivision Name

Planned Lots/Units

Arnold House Inn
Beachview House Inn
Black Banks River Residences
Captain's cove
Epworth By the Sea
Frederica Township
Fredrica Township IIA
Fredrica Township IIB
Fredrica Township III
Fredrica Township IV
Golden Isles Marina Townhomes
Oak Village
Oceanwood Rows
Proposed - South Harrington Road
Ramsey Estates
Salt Air Hotel
Sea Island Beach Club
Sea Island Lake Cottages
Sea View Inn
Shelter Cove
Simonton Court - Phase II
Stillwater - Phase II
Stillwater - Phase III
The Battery
The Landings at West Point
The Sailfish
Township Bluff
Veranda Breeze
Village Creek Way - Phase III
West Point Plantation
Total

12
15
10
13
76
175
8
13
44
43
48
22
12
64
24
46
36
15
11
11
10
16
38
10
22
42
61
19
31
200
1,147

As noted in Table 7.5, the projected growth rate in St. Simons Island North was anticipated to be
on the order of 10% annually during the 20 year planning period. This aggressive growth was
legitimate when viewed in conjunction with planned developments such as Frederica Township in
St. Simons Island North which had 283 homes projected for short term development. In early
2008, however, as in communities across the United States, the housing market crashed in St.
Simons Island bringing developments like Frederica Township to a standstill. According to
Thomas & Hutton, who serves as engineer for Frederica Township, work has been completed on
Phases I through IV, but Phase V construction has been suspended and Phase VI has an
unknown start date.
The population projections for St. Simons Island should be adjusted accordingly. The housing
market crash began almost two years ago and the recession is estimated by many analysts to
continue in the United States for another two years. Based on this information, the 2025
population and associated water and sewer projections for St. Simons Island would effectively
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become the 2029 population and water and sewer projections due to the lag in the housing
market.
7.4.2

WATER DEMAND PROJECTIONS

As noted in Section 7.4.1, it is estimated that the 2025 population projections and corresponding
water demand projections are also appropriate for the extended study period to 2029. As
additional justification, it is noted that the annual average daily flow for the St. Simons Island
Water System in 2006 was 2.79 MGD and for the Hampton Point Water System the annual
average daily flow was 0.10 MGD. According to the most recent 12 months of data, the annual
average daily flow for the St. Simons Island Water System is 2.71 MGD and is 0.09 MGD for the
Hampton Point Water System and therefore indicates a reduction in tourism or permanent
population as expected due to current economic conditions. The projected 2029 average daily
water demands for the various systems are summarized in Table 7.7 below along with permitted
groundwater withdrawal rates.
Table 7.7
Water System

2029 Projected Water Demands and Permitted Capacities
2005 ADF Water
Demands (MGD)

St. Simons Island
Hampton Area
Lanier Island
Sea Island
Total

2029 Projected ADF 2029 Projected ADF Permitted Annual
Average Daily
Water Demands (MGD) Water Demand with
Flow (MGD)
Seasonal Excess
(MGD)

2.79
0.097
0.017
0.96
3.86

2.82
0.29
0.035
1.05
4.20

3.093
0.362
0.035
1.209
4.70

4.35
0.17
2.0
1.6

The St. Simons Island Water System projected 2029 annual average daily water demand is 2.82
MGD which is well within the permitted 4.35 MGD capacity. The Hampton Water system
projected demand for the year 2029 is an annual average daily flow of 0.29 MGD which exceeds
the current permit capacity of 0.17 MGD. The projected water demands for the Hampton System
and the St. Simons Island System assume the same amount of water losses of 17.1%.
The projected annual average daily water demand for Lanier Island is 0.035 MGD and is less
than their current permitted average annual daily flow capacity of 2.0 MGD.
Sea Island’s projected water demand for the year 2029 is an annual average daily flow of 1.05
MGD which falls within the water production facility’s permitted capacity to draw and treat 1.6
MGD annual average daily flow. Therefore, there should be a sufficient permitted capacity to
meet future demand.
One aspect of the Master Plan is to consider the potential for the St. Simons Island Water System
to provide sufficient water capacity for Lanier Island and Sea Island in the event that they would
like to receive service and eliminate their water production facilities sometime in the future. Since
the completion of the 2006 Master Plan, the Hampton Water System has been connected to the
St. Simons Island Water System. It is noteworthy that the 2029 projected water demand total of
4.20 MGD for the four system combined is below the combined Hampton and St. Simon’s Island
Water Systems permitted capacities of 4.52 MGD. This leaves 0.32 MGD annual average daily
flow, or 7 %, of excess capacity even with the water service connection of Sea Island and Lanier
Island.
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There are however significant changes in the average water demand during the peak and nonpeak seasons for all of the water systems except Lanier Island. In evaluating the projected water
demands, it is important to take this into consideration. Although water treatment facilities are
typically designed for annual average daily flow, the seasonal changes in water demand
observed in these systems occur over almost half of a given year and, therefore, are more than
just an occasional peak in water demand. Future water systems should have the capability of
meeting, on a daily basis, at least some portion of the increased seasonal demand. For this
reason, the projected 2029 water demands as discussed above, were also evaluated to
determine a projected water demand for each system including the seasonal increase. This
increase was determined by calculating the percent increase of each system’s seasonal peak
average water demand over the 2005 annual average water demand. The 2029 projections were
then increased by the corresponding percentage: St. Simons Island 9.7%, Hampton Point 24.6%,
Lanier Island 1.4%, and Sea Island 15.1%. The results are presented in Table 7.8.
As with the 2029 projections, only the Hampton system exceeds its permitted capacity but as this
system is now connected to St. Simons Island, this will not be a problem as there is significant
excess capacity. However, when all four systems are combined, the total 2029 average daily
flow with seasonal excess is 4.70 MGD which exceeds the 4.52 MGD permitted capacity of the
combined St. Simons Island and Hampton Water Systems. Therefore, based on the 2029 water
demand projections with seasonal excess, if Lanier Island and Sea Island both decide in the
future to receive water from the St. Simons Island/Hampton system, upgrades may be required at
the water production facilities on St. Simons Island and increases in permitted capacities and
consumptive use may be necessary.
Table 7.8:
Water System

2029 Projected Water Demands and Permitted Capacities.
2005 ADF Water
Demands (MGD)

St. Simons Island
Hampton Area
Lanier Island
Sea Island
Total

2029 Projected ADF 2029 Projected ADF Permitted Annual
Average Daily
Water Demands (MGD) Water Demand with
Flow (MGD)
Seasonal Excess
(MGD)

2.790
0.097
0.017
0.960
3.864

2.820
0.290
0.035
1.050
4.195

3.093
0.362
0.035
1.209
4.699

4.350
0.170
2.000
1.600

7.4.2.1 WATER EXPANSION RECOMMENDED IMPROVEMENTS
For the 2006 Master Plan, ATM created a future conditions model with the projected 2025 (also
2029) water demands to determine any major deficiencies and whether the system could support
such growth. To alleviate the deficiencies in the water system with the future projected demands,
one major infrastructure project was recommended in the 2006 Master Plan: Replace piping
along Frederica Road. with 16-inch PVC watermain from South Harrington Road to the
intersection of Frederica Road and Demere Road. Additionally, the connection to the Sea Island
and Lanier Island water systems were evaluated and appropriate delivery watermain sizing was
determined. As noted in the section above, if both the Sea Island and Lanier Island water
systems are to be connected to the St. Simons Island and Hampton Water System, upgrades or
expansion of the water production facilities and pumping and storage facilities may be required to
meet the seasonal water demands for these systems. Pricing for the potential water production
facilities and pumping and storage have not been included.
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For the 2006 Master Plan update, additional water system infrastructure requirements were
evaluated to extend the water to proposed developments listed in Table 7.6 – if still relevant, and
in some cases within the proposed developments. Table 7.9 below provides a general
description of the water system expansion requirements and an anticipated time frame for
construction. It is noted that the estimated footage of pipe is based on an evaluation of the
development location and layout and is subject to change based on final layout. The Engineer’s
Opinion of Probable Cost for the Water Expansion CIP is presented in Section 8.0.
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Table 7.9

Overall
Priority

Water Expansion Recommended Improvements

Implementation
Date

Project Description

1

16-inch Watermain along Frederica Road from South
Harrington to Demere Road

2009 - 2014

2

Veranda Breeze 700 LF 8-inch Watermain Extension

2009 - 2014

3

Simonton Court - Phase II and III 900 LF 6-inch
Watermain Extension

2009 - 2014

4

Township Bluff Phase I - 2400 LF 6-inch; and 1000 LF 8inch Watermain Extension

2009 - 2014

5

S. Harrington Subdivision Area/Proposed Harrington
Subdivision - 3,430 LF 6-inch and 3,235 LF 8-inch
Watermain Extension

2009 - 2014

6

Village Creek Way Phase III - 970 LF 6-inch Watermain
Extension

2009 - 2014

7

German Village/Burns Tract - 9,300 LF 6-inch and 9,300
LF 8-inch Watermain Extension

2014 - 2019

8

The Landings at West Point 1,100 LF 8-inch Watermain
Extension

2014 - 2019

9

West Point Plantation - 6,000 LF 6-inch and 8,560 LF 8inch Watermain Extension

2014 - 2019

10

Oak Grove/Dunbar Acres/Draughton Subdivision 6,800 LF
8-inch Watermain Extension

2014 - 2019

11

Southern Oaks 850 LF 8-inch Watermain Extension

2014 - 2019

12

Township Bluff Phase II 1,300 LF 6-inch and 1,000 LF 8inch Watermain Extension

2014 - 2019

13

N. Harrington Subdivision Area 680 LF 6-inch, 3,000 LF 8inch, and 1,700 LF 10-inch Watermain Extensions

2014 - 2019

14

Plantation Point 1,000 LF 8-inch Watermain Extension

2014 - 2019

15

Butler Plantation 5,000 LF 8-inch Watermain Extension

2024 - 2029

16

Golden Isles Marina/Townhomes 8,000 LF 10-inch
Watermain Extension to St Simons Island

2024 - 2029

17

Sea Island 8,000 LF 8-inch Watermain Extension to Island
Entrance

2024 - 2029
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7.4.3

SEWER GENERATION PROJECTIONS

At the time of the 2006 Master Plan, the measured flows at the St. Simons Island WPCP were
approximately 3.15 MGD. As noted in Section 7.3.2.3, the current annual average daily flow at
the WPCP over the period from July 2008 to June 2009 is 2.53 MGD. The only month over the
past 18 months with a monthly average daily flow greater than 3.0 MGD was April 2009 which is
understandable as there were significant rain events during that period. Given the fact that only
two projects have been completed which address RD I/I in the system, the East Beach Sewer
Infrastructure Improvements and the Five Neighborhoods project, it seems unlikely that the drop
in the annual average daily flow is attributable to reduced RD I/I. Instead the reduction in flow
appears to correspond to the impacts of the recession which include reduced tourism on the
Island, increased number of foreclosures, limited housing sales, and a corresponding lower
permanent population.
For these reasons, the projected 2029 sewer generation rates for St. Simons Island, Sea Island,
and Lanier Island are estimated to be the same as the 2025 projections noted in the 2006 Master
Plan and as presented in Table 7.10.

Table 7.10

Projected 2029 Sewer Generation Rates without Accounting for RD I/I

Area

Sea Island
Sea Island Septic Systems
Lanier Island
St. Simons Island
St Simons Septic Systems
Total

2029 Population

No. 2005
Septic
Systems

Per Capita Sewer
Generation Rate
(gpc/d)

Projected 2029
Average Daily
Sewer Flow (gpd)

414
--130
18,086
---

--405
----1,051

218
300
230
153
300

90,053
121,500
29,873
2,761,822
315,300
3,318,548

The generation rate for St. Simons Island was calculated using water production facility flows with
water losses and irrigation uses removed based on metered information. This allowed for a more
accurate calculation of anticipated wastewater flows generated by users and also allowed RD I/I
flows to be removed from the rates. The sewer generation rates presented in Table 7.10 above,
therefore, do not account for RD I/I. The Sea Island generation rate was calculated based on
metered sewer flows for Sea Island. Lanier Island rates have been calculated because there is
the possibility that these sewer flows may be discharged to the St. Simons Island WPCP in the
future. The Lanier Island rates were calculated based on current sewer flows measured at the
Golden Isles Marina WPCP.
It was assumed, due to the current regulatory nature and anticipated rules governing the
acceptable use of septic systems, that at some point in the next 20 years, the majority of the
septic systems on Sea Island and St. Simons Island will be eliminated and the flows will
discharge to the sewer collection system. Therefore, the flows from the septic systems on Sea
Island and St. Simons Island have also been accounted for in the sewer projections. There were
approximately 50 septic systems on St. Simons Island that are sparsely located and it was not
considered economically feasible to provide sewer service to this area. Therefore those septic
systems were not accounted for in the projections.
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Based on these results, if the majority of the RD I/I is eliminated from the St. Simons Island
gravity sewer collection system, the 4.0 MGD WPCP will have more than sufficient capacity to
serve the 2029 needs of St. Simons Island, Sea Island, and Lanier Island, including the majority
of the current septic system users. The 0.048 MGD Golden Isles Marina WPCP on Lanier Island
should also have sufficient capacity to serve the 2029 needs of Lanier Island. However, if the
measured flows at the St. Simons Island WPCP, and therefore RD I/I flows, are considered
instead of the estimated sewer generation rates, the per capita sewer generation rate increases
and the projected 2029 St. Simons Island average daily sewer flow jumps to 3.80 MGD.
It is unlikely that all the RD I/I can be cost effectively removed from the St. Simons Island sanitary
sewer system. It is reasonable to assume that at least 25% of the RD I/I flows will not be
removed. If 25% of the RD I/I flows remain, the projected 2029 St. Simons Island average daily
sewer flow is approximately 3.02 MGD. Table 7.11 presents the total average daily sewer flow
for 2029 from the service areas if RD I/I is not eliminated from the system.
Table 7.11

2029 Sewer Generation Projections with RD I/I Flows Incorporated

Area

Sea Island
Sea Island Septic Systems
Lanier Island
St. Simons Island
St Simons Septic Systems
Total

Projected 2029 Average Daily
Sewer Flow with 25% RD I/I (gpd)
90,053
121,500
29,873
3,020,579
315,300
3,577,305

Projected 2029 Average Daily
Sewer Flow with 100% RD I/I
(gpd)
90,053
121,500
29,873
3,796,669
315,300
4,353,395

Essentially, if improvements are not made to the St. Simons Island gravity sewer system to
significantly eliminate RD I/I flows, the additional flows from septic systems cannot be absorbed
into the sewer collection system without exceeding the 4.0 MGD capacity of the St. Simons Island
WPCP. It should be noted that the St. Simons Island flows projected for 2029 which include
either the 25% or 100% RD I/I flows are based on the current average RD I/I flows observed at
the WPCP. If efforts are not made to improve the gravity sewer system, the piping and manholes
will continue to deteriorate and fail and it is likely that the actual future RD I/I flows will be much
greater than those presented above.
It is in the best interest of the County and the WPCP collection system to continue with the
ongoing rehabilitation efforts to eliminate RD I/I from the gravity sewer system. Such efforts will
improve the integrity of the sewer system, reduce environmental impacts, and extend the capacity
of the WPCP beyond the 20-year planning period.
7.4.3.1 SEWER EXPANSION RECOMMENDED IMPROVEMENTS
For the 2006 Master Plan, ATM created a future conditions model with the projected 2025 (also
2029) sewer demands to determine any major deficiencies and whether the system could support
such growth and uptake of septic systems. Each proposed development and primary septic area
was evaluated and where possible the gravity collection system extents were determined as was
the need for a lift station and forcemain, the potential discharge location, and the impacts to the
existing sewer collection and transmission system.
For the 2006 Master Plan update, additional sewer system infrastructure requirements were
evaluated to extend the sewer collection to the primary septic system areas and the proposed
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developments listed in Table 7.6 – if still relevant, and in some cases within the proposed
developments. Table 7.12 below provides a general description of the sewer system expansion
requirements and an anticipated time frame for construction. It is noted that the estimated
footage of pipe is based on an evaluation of the development location and layout and is subject to
change based on final layout. The Engineer’s Opinion of Probable Cost for the Sewer Expansion
CIP are presented in Section 8.0.
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Table 7.12
Overall
Priority

Sewer Expansion Recommended Improvements
Implementation
Date

Project Description

1

SSI WPCP Gravity System North Upgrades - 3,200 LF 24inch gravity and 10 manholes

2009 - 2014

2

Glynn Haven Gravity System Construction (Septic) - 3,900
LF 8-inch gravity, 11 manholes

2009 - 2014

3

St. Clair Estates Gravity, Lift Station and Forcemain
Construction (Septic) - 11,400 LF 8-inch gravity, 32
manholes, 10 Hp duplex LS, 7,000 LF 6-inch forcemain

2009 - 2014

4

St. Simons Heights Gravity System Construction (Septic) 2,000 LF 8-inch gravity, 6 manholes

2009 - 2014

5

Brick Kiln Point/Epworth Acres/Epworth Oaks Gravity, Lift
Station and Forcemain System Construction (Septic and
New Development) - 9,400 LF 8-inch gravity, 28 manholes,
5 Hp duplex LS, 270 LF 4-inch forcemain

2009 - 2014

6

Veranda Breeze Gravity System Construction (New
Development) - 700 LF 8-inch gravity, 3 manholes

2009 - 2014

7

Simonton Court Phase II and III Gravity System
Construction (New Development) - 900 LF 8-inch gravity, 6
manholes

2009 - 2014

8

Township Bluff Phase I Gravity, Lift Station and Forcemain
System Construction (New Development) - 3,400 LF 8-inch
gravity, 17 manholes, 10 Hp duplex LS, 1,000 LF 4-inch
forcemain

2009 - 2014

9

South Harrington Area Gravity Construction and LS2045
Upgrades (Septic and New Development) - 6,665 LF 8-inch
gravity, 20 manholes, 10 Hp duplex LS, 1,200 LF 6-inch
forcemain

2009 - 2014

10

Village Creek Way Phase III Gravity System Construction
(New Development) - 970 LF 8-inch and 4 manholes

2009 - 2014

11

LS2056 Forcemain Upgrades (Triggered by German Village
and Burns Tract)

2014 - 2019

12

German Village/Burns Tract Gravity, Lift Station and
Forcemain Construction (Septic and New Development) 18,600 LF 8-inch gravity, 54 manholes, 10 Hp duplex LS,
3,000 LF 4-inch forcemain

2014 - 2019

13

LS2032 Upgrades (Triggered by Hampton Point)

2014 - 2019
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Overall
Priority

Implementation
Date

Project Description

14

LS2033 Forcemain Upgrades (Triggered by Hampton
Point)

2014 - 2019

15

Hampton Point Gravity, Lift Stations and Forcemain
Construction (Septic) - 18,300 LF 8-inch graivty, 61
manholes, 5 Hp duplex LS, 10 Hp duplex LS, 4,600 LF 4inch forcemain and 12,000 LF 6-inch forcemain

2014 - 2019

16

The Landings at West Point Gravity System Construction
(New Development) - 1,100 LF 8-inch gravity, 4 manholes

2014 - 2019

17

West Point Plantation Gravity, Lift Station and Forcemain
System Construction and LS2038 Upgrades (New
Development) - 14,560 LF 8-inch gravity, 47 manholes, 2 10 Hp duplex LS, 2,000 LF 4-inch forcemain

2014 - 2019

18

Oak Grove/Dunbar Acres/Draughton Subdivision Gravity,
Lift Station and Forcemain System Construction (Septic) 6,800 LF 8-inch gravity, 20 manholes, 2 Hp duplex LS,
4,000 LF 4-inch forcemain

2014 - 2019

19

Central Park/Riverview Park Gravity, Lift Station and
Forcemain System Construction (Septic) - 8,500 LF 8-inch
gravity sewer, 25 manholes, 3 Hp duplex LS, 1,400 LF 4inch forcemain

2014 - 2019

20

El Dorado Gravity System Construction (Septic) - 2,750 LF
8-inch gravity, 8 manholes

2014 - 2019

21

Jewtown Gravity System Construction (Septic and New
Development) - 1,200 LF 8-inch gravity, 7 manholes

2014 - 2019

22

Silver Lake Gravity System Construction (Septic and New
Development) - 800 LF 8-inch gravity, 3 manholes

2014 - 2019

23

Southern Oaks Gravity System Construction (Septic and
New Development) - 850 LF 8-inch gravity, 5 manholes

2014 - 2019

24

Township Bluff Phase II Gravity System Construction (New
Development) - 2300 LF 8-inch gravity, 8 manholes

2014 - 2019

25

North Harrington Gravity System Construction (Septic and
New Development) - 5,380 LF 8-inch gravity, 17 manholes

2014 - 2019
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Overall
Priority

Implementation
Date

Project Description

26

Plantation Point Gravity System Construction (Septic) 1,000 LF 8-inch gravity, 4 manholes

2014 - 2019

27

Epworth by the Sea Lift Station and Forcemain System
Construction (New Development) - 5 Hp duplex LS, 2450
LF 6-inch forcemain

2014 - 2019

28

Musgrove Plantation Phase I Lift Station and Forcemain
Construction and LS2032 and LS2056 Upgrades (New
Development) - 10 Hp duplex LS, 5,660 LF 6-inch
forcemain, 7,610 LF 16-inch forcemain, upgrades LS2056
and 2032

2019 - 2024

29

Jones Creek Gravity, Lift Station and Forcemain System
Construction (Septic) - 2,100 LF 8-inch, 8 manholes, duplex
grinder LS, 2,500 LF 2-inch forcemain

2024 - 2029

30

Butler Plantation Gravity, Lift Station and Forcemain
System Construction (Septic) - 5,000 LF 8-inch gravity, 15
manholes, 2 Hp duplex grinder LS, 3,000 LF 3-inch
forcemain

2024 - 2029

31

Carts Subdivision Gravity, Lift Station and Forcemain
System Construction (Septic) - 900 LF 8-inch gravity, 5
manholes, duplex grinder LS, 775 LF 2-inch forcemain

2024 - 2029

32

Settler's Hammock Gravity System Construction (Septic) 1,000 LF 8-inch gravity, 4 manholes

2024 - 2029

33

Musgrove Plantation Phase II Lift Station and Forcemain
Systems Upgrades (New Development) - upgrade LS,
install 7.5 Hp duplex LS, 5,660 LF 6-inch forcemain

2024 - 2029

34

Golden Isles Marina Townhouses, Lanier Island WPCP
Transfer to SSI WPCP and 2,700 LF 16-inch LS2030
Forcemain Upgrades - 15 Hp duplex LS, 9,000 LF 4-inch
forcemain

2024 - 2029
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8.0

MASTER PLAN IMPLEMENTATION

The culmination of the Master Plan is to provide a plan of implementation for the identified
deficiencies and the proposed recommendations listed throughout the report for both the
Rehabilitation needs of the systems to maintain and/or provide a desirable level of service for the
current customer base and also for the Expansion needs of the systems to service growth and
development in the service areas.
8.1

REHABILITATION CAPITAL IMPROVEMENT PLANS

The water and sewer Rehabilitation Capital Improvement Plans (CIP) presented in the following
sections incorporate all deficiencies for the North Mainland, City of Brunswick, and South
Mainland systems as noted from the field assessments, RD I/I and structural analyses provided in
Section 3.0, and the hydraulic modeling efforts presented in Section 5.0 for the water systems
and Section 6.0 for the sewer systems. The St. Simons Island system deficiencies are as noted
and updated in Section 7.0. The purpose of the Implementation Plan is to address deficiencies in
the systems which need to be handled in the near future to provide an acceptable level of service
to the existing customer base. This Rehabilitation CIP and Implementation Plan will provide the
JWSC with a method of systematically and thoroughly addressing the anticipated needs of the
existing water and sewer systems over the next 20 years. The critical deficiencies of the systems
have been placed in the near term, five (2009 – 2014) to ten (2014 – 2019) year periods with the
issues anticipated to become more critical in the later portion of the study period pushed back to
the 15 (2019 – 2024) and 20 (2024 – 2029) year periods. As with any capital improvement plan,
these plans should be reevaluated every five years.
8.1.1

WATER SYSTEMS

The following sections provide the recommended rehabilitation improvements necessary to
provide an acceptable level of service and reliability within the various water systems. The
Engineer’s   Opinion   of   Probable   Construction   Costs   are   provided   at   the   end   of   this   section   with  
the rehabilitation items prioritized within each water system.
8.1.1.1 WATER PRODUCTION FACILITIES
8.1.1.1.1 NORTH MAINLAND WPFS
1)

Electrical Code Upgrades at Various WPF Sites
Install one emergency battery back-up light fixture at each of the following WPF sites:
Perry Lane Road WPF and Canal Road WPF
Relocate radio telemetry enclosure at Canal Road WPF

2)

Perry Lane Road WPF (Ridgewood)
Label voltage source for each piece of equipment
o
WPF has two electrical service entrances with different voltages (480
and 230 V)
Perform structural testing of hydropneumatic tank and repaint tank

3)

Golden Isles I WPF
Replace housing for Hydrofluosilic Acid tank (Fluoride).
Replace chlorine booster pump
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8.1.1.1.2 CITY OF BRUNSWICK WPFS
1)

Electrical Code Upgrades at Various Water Production Facilities
Install one emergency battery back-up light fixture at each of the following WPF sites:
Brunswick Villas WPF and Brunswick Villas Remote Well Site, FLETC Remote Well
Site
Install two emergency battery back-up light fixtures at each of the following WPF
sites: Goodyear WPF, FLETC WPF, I-95 WPF, and Howard Coffin Park WPF
Relocate branch circuit panel at Brunswick Villas WPF so piping does not interfere
with clearance

2)

Various Remote Telemetry Units for Improved System Performance
Install up to four additional remote telemetry units in the water system to improve
system performance.

3)

Remote Brunswick Villas Well Site Upgrades
Replace piping above flange at Well No. 2
Replace fan in well building

4)

FLETC WPF Upgrades
Replace tray cascade aerator

5)

I-95 WPF Upgrades
Upgrade power distribution equipment at WPF

8.1.1.1.3 SOUTH MAINLAND WPFS
1)

Exit 29 WPF Storage, Distribution, and Emergency Power Upgrades
Remove corroded/deteriorated hydropneumatic tank
Replace hydropneumatic tank with 150,000 gallon (minimum) ground storage tank
and two 50-60 Hp high service pumps to provide reliable fire flow
Install emergency generator, fuel tank, and automatic transfer switch for reliability to
South Mainland Water System, primarily fire flow. Provide capacity for well pump,
high service pump, chemical feed systems and SCADA components for minimum 24
hours.

2)

Electrical Code Upgrades at Various WPF Sites
Remove and replace the existing housing, electrical power distribution equipment
and controls for the site to provide the required working clearances

3)

Fancy Bluff WPF Emergency Power and Transducer Upgrades
Install emergency generator, fuel tank, and automatic transfer switch for reliability to
South Mainland Water System. Provide capacity for well pump, one high service
pump, chemical feed systems, and SCADA components for a minimum of 72 hours.
Install ground storage level transducer
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8.1.1.1.4 ST SIMONS ISLAND WPFS
1)

Hampton Point WPF Upgrades
Remove the hydropneumatic tank which cycles excessively
Install a 150,000 – 200,000 gallon ground storage tank and high service pumps.

8.1.1.2 WATER DISTRIBUTION SYSTEMS
8.1.1.2.1 NORTH MAINLAND
1)

Automatic Flushing Hydrants Upgrades
Install automatic flushing hydrants at the end of the dead end watermains.

8.1.1.2.2
1)

CITY OF BRUNSWICK

2-Inch Watermain Upgrades at Crispen Road
Remove and replace 550 LF of existing 2-inch watermain which connects to 8-inch
along Crispen Road and 8-inch on New Jesup Road

8.1.1.2.3

JOINING NORTH MAINLAND AND CITY OF BRUNSWICK

The following items are the recommended rehabilitation projects for achieving the goal of joining
the North Mainland and City of Brunswick Water Systems together to improve system pressure
and reliability in both systems.
1)

12-inch Watermain Extension from Cate Road to Old Jesup Road
Install 1,000 LF of 12-inch watermain and appurtenances at Cate Road to Old Jesup
Road to provide connectivity between the North Mainland and the City water systems
along the west side of I-95 to improve reliability and fire flow.

2)

12-inch Watermain Extension along Canal Road Between Golden Isles Parkway and Old
Jesup Road
Install 4,000 LF of 12-inch watermain and appurtenances along Canal Road between
Golden Isles Parkway and Old Jesup Road to provide connectivity between the North
Mainland and the City water systems along the east side of I-95 to improve reliability
and fire flow.

8.1.1.2.4 SOUTH MAINLAND
1)

12-inch Emanuel Church Road Watermain Extension
Install 10,500 LF of 12-inch watermain and appurtenances along Emanuel Church
Road to create loop and provide redundancy and better performance in South
Mainland Water System
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2)

Automatic Flushing Hydrants Upgrades
Install automatic flushing hydrants at the end of the watermain on Buck Swamp Road
and at other system end points.

8.1.1.2.5 ST SIMONS ISLAND
1)

Ocean Boulevard 6-inch Cast Iron Watermain Upgrades in Village Area
Remove/abandon 4,670 LF of 6-inch cast iron piping along Ocean Boulevard which
has had excessive watermain breaks and replace with 8-inch PVC watermain.

2)

Village Area Water System Improvements
Remove 2-inch watermain along Ocean Boulevard and replace with 8-inch PVC,
remove 2-inch watermain along Demere Road and replace with 8-inch PVC, and
remove 4-inch watermain along Mallory Road and replace with 8-inch PVC
watermain.

3)

Glynn Haven Estates Water System Improvements
Remove 2-inch watermains along Holly Street and Atlantic Drive and replace with 8inch PVC watermain, remove 4-inch watermain along Sixth Avenue and replace with
8-inch PVC watermain.
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8.1.2

ENGINEER’S  OPINION  OF  PROBABLE  COSTS  – WATER REHABILITATION CIP

The engineer’s   opinion   of   probable   construction   costs   of   the   projects   included   in   the   Water
Rehabilitation Capital Improvement Plan are presented below. The table also indicates the
recommended priority and five year period of recommended implementation of the projects.
These estimated costs include installation, contingency, and engineering fees. All costs in this
section are indexed to the September 2009 Engineering News Record construction cost index of
8585.71. All costs from the previous 2006 St. Simons Island Water and Sewer Master Plan were
adjusted from the March 2006 index unless current construction costs indicated that costs were
accurate.
Table 8.1.1 North Mainland Water Rehabilitation Capital Improvement Plan
Overall
Priority

Project Description

Implementation
Date

Capital
Cost

1

North Mainland Water System Electrical Code Upgrades

2009 - 2014

$1,320

2

Automatic Flushing Hydrants Upgrade

2009 - 2014

$26,400

3

Perry Lane Road WPF Improvements

2009 - 2014

$18,720

4

Golden Isles WPF No. 1 Improvements

2009 - 2014

$4,800

Table 8.1.2 City of Brunswick Water Rehabilitation Capital Improvement Plan
Overall
Priority

Project Description

Implementation
Date

Capital
Cost

1

City of Brunswick Water System Electrical Code Upgrades

2009 - 2014

$8,520

2

Various Remote Telemetry Units

2009 - 2014

$24,000

3

Brunswick Villas Remote Well Site Upgrades

2009 - 2014

$3,600

4

FLETC WPF Upgrades

2009 - 2014

$33,000

5

2-inch Watermain Upgrades on Crispen Road

2009 - 2014

$3,300

6

I-95 WPF Power Distribution Equipment Upgrades

2014 - 2019

$30,000
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Table 8.1.3 Joining North Mainland and City of Brunswick Water Systems Rehabilitation Capital
Improvement Plan
Overall
Priority

Project Description

Implementation
Date

Capital
Cost

1

12-inch Watermain at Cate Road to Old Jesup Road to Join
North and City Water Systems

2009 - 2014

$84,000

2

12-inch Watermain at Canal Road Between Golden Isles
and Old Jesup Road to Join North and City Water Systems

2009 - 2014

$336,000

Table 8.1.4 South Mainland Water Rehabilitation Capital Improvement Plan
Overall
Priority

Project Description

Implementation
Date

Capital
Cost

1

Exit 29 WPF Storage, Distribution and Emergency Power
Upgrades

2009 - 2014

$324,000

2

South Mainland Water System Electrical Code Upgrades

2009 - 2014

$78,000

3

Fancy Bluff WPF Emergency Power and Transducer
Upgrades

2009 - 2014

$105,000

4

South Mainland 12-inch Emanuel Church Watermain

2009 - 2014

$882,000

5

Automatic Flushing Hydrants Upgrade

2009 - 2014

$33,000

Table 8.1.5 St Simons Island Water Rehabilitation Capital Improvement Plan
Overall
Priority

Project Description

Implementation
Date

Capital
Cost

1

Ocean Boulevard 6-inch Cast Iron Watermain Upgrades

2009 - 2014

$336,240

2

SSI Village Area Water System Improvements

2009 - 2014

$500,070

3

Hampton Point WPF Upgrades

2009 - 2014

$324,000

4

SSI Glynn Haven Estates Water System Improvements

2009 - 2014

$201,814
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8.1.3

SEWER SYSTEMS

The following sections provide the recommended rehabilitation improvements necessary to
provide an acceptable level of service and reliability within the various sewer systems. The
Engineer’s   Opinion   of   Probable   Construction   Costs   are   provided   at   the   end   of this section with
the rehabilitation items prioritized within each sewer system.
8.1.3.1

WATER POLLUTION CONTROL PLANTS

8.1.3.1.1

ACADEMY CREEK WPCP

Based on a site visit and evaluation of the discharge monitoring reports the facility appears to
consistently meet all permit requirements. The Academy Creek WPCP although well operated is
in need of certain rehabilitation upgrades as listed below:
Academy Creek WPCP Rotary Fine Screens –small debris filtering system to provide
preliminary screening at the old grit chamber.
Academy Creek WPCP Reactor Refurbishments – Cleaning and drainage modification to
increase detention time.
Academy Creek WPCP SCADA Control Systems to provide facility automation and
control systems upgrades.
Academy Creek WPCP Operations and Control Building to replace existing operations,
control and laboratory facility.
8.1.3.1.2

EXIT 29 WPCP

The existing 0.3 MGD Exit 29 WPCP is currently under construction for expansion to a 1.5 MGD
oxidation ditch WPCP with nitrogen removal and discharge to the Little Satilla River. As the
existing facility is meeting all permit requirements consistently and a new expanded facility is
under construction, there are no recommended improvements for this facility.
8.1.3.1.3

ST SIMONS ISLAND WPCP

The St. Simons Island WPCP was expanded to a 4.0 MGD facility just a few years ago. The
previous rehabilitation items listed in the 2006 St. Simons Island Master Plan have been
addressed.
8.1.3.2

MAJOR PUMPING AND TRANSMISSION SYSTEMS

8.1.3.2.1

ACADEMY CREEK WPCP PUMPING AND TRANSMISSION SYSTEM

1)

LS4021 Upgrades
Install new submersible triplex pump station - approximately 20 Hp pumps for 2475 gpm
capacity
Abandon existing pump station wet well/building
Install 250 LF 12-inch forcemain
Install approximately 75 LF 24-inch gravity sewer from receiving manhole to new wet well
Install 2 new 4 ft diameter manholes with lining/coating for new receiving manhole and
replacing existing discharge manhole
Abandon 50 LF existing 8-inch forcemain
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Remove existing discharge manhole
Electrical associated with proposed lift station
Bypass Pumping
2)

LS4003 Demolition and New K to R Street Gravity Sewer
Demolish/abandon existing LS4003
Abandon/remove 1840 LF existing 18-inch forcemain
Remove 2225 LF existing 30-inch gravity sewer from existing LS4003 forcemain
discharge to WPCP
Abandon/remove 265 LF existing gravity sewer upstream of LS4003
Install 4065 LF 30-inch gravity sewer (approximately 18-20 ft deep) from demolished
LS4003 to WPCP
Install 12-5 ft diameter manholes lining/coating (approximately 18 – 20 ft deep)
Provide stub out on proposed 30-inch gravity sewer for future connection to proposed 24inch gravity sewer to replace LS4002
Connect LS4002 existing forcemain to proposed 30-inch gravity sewer near demolished
LS4003 site
Bypass pumping

3)

Electrical Code Upgrades at Various Lift Station Sites
Install conduit seals between disconnect switches and wet well at LS4006, LS4017,
LS4023, LS4028, LS4039, LS4048, LS4105, LS4107, LS4110, LS4118, LS4119,
LS4126, and LS4127
Install two emergency battery back-up light fixtures at each of the following lift stations:
LS4002, LS4005, LS4035, LS4036,
It is noted that JWSC staff have indicated that emergency battery back-up light fixtures
have been ordered and will be installed shortly after completion of the Master Plan.

4)

LS4002 Upgrades
Install new transformer with overcurrent protection
Replace/rebuild duplex pumps and/or impellers with Goulds NSW 8x8x17LC 60 Hp
(same as original)
Bypass Pumping

5)

LS4006 Upgrades
Replace ductile iron discharge piping and 90° bends in wet well with 316 stainless steel
Line/coat wet well
Install new motor starter for one pump
Bypass pumping

6)

LS4105 Upgrades
Replace 6-inch check valves
Replace 6-inch plug valves
Replace 6-inch ductile iron piping in valve vault
Replace existing J-tube with HDPE J-tube
Replace guide rails with 316 stainless steel
Replace 6-inch ductile iron piping in wet well with HDPE/316 stainless steel piping
Install coating/liner in wet well
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Set new precast top slab for 6 ft diameter wet well
Rebuild/replace pumps and panel
Replace main disconnect, manual transfer switch, and disconnect with generator
receptacle
Bypass pumping
7)

LS4039 Upgrades
Replace 8-inch ductile iron pipe in wet well with 316 stainless steel piping
Upgrade/rewire electrical systems and panel
Bypass Pumping

8)

LS4028 Upgrades
Replace 12-inch ductile iron fittings with 316 stainless steel fittings
Replace 12-inch check valves
Replace 12-inch plug valves
Replace 12-inch ductile iron piping in valve vault
Plug hole cored in wet well
Install new liner/coating in wet well
Bypass Pumping

9)

LS4048 Upgrades
Replace 12-inch ductile iron fittings with 316 stainless steel fittings
Replace 12-inch check valves
Replace 12-inch plug valves
Replace 12-inch ductile iron piping in valve vault
Install new liner/coating in wet well
Bypass Pumping

10)

LS4107 Upgrades
Clear/rehabilitate drain line in valve vault
Clean/sandblast and repaint piping and valves in valve vault
Replace 6-inch plug valves in valve vault
Install new liner/coating in wet well
Replace main disconnect, manual transfer switch, and disconnect with generator
receptacle
Bypass Pumping

11)

LS4017 Upgrades
Replace duplex guide rail brackets
Replace 8-inch ductile iron 90° bends at top of discharge piping in wet well
Replace 3 KVA transformer

12)

LS4005 Upgrades
Relocate automatic transfer switch to achieve working clearances
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13)

LS4036 Upgrades
Clean/sandblast and repaint pumps, pump supports and suction piping (as necessary)

14)

LS4110 Upgrades
Replace 6-inch ductile iron discharge piping and bends in wet well with 316 stainless
steel
Clean/sandblast and repaint piping and valves in valve vault
Clear/rehabilitate drain line in valve vault
Bypass pumping
Regrade areas of site and lay down additional gravel

15)

LS4023 Upgrades
Replace valve vault cover
Repair seals around pipe penetrations of fiberglass liner
Install new precast top slab with hatch for 6 ft diameter wet well
Relocate disconnect switch and utility meter for working clearance

16)

LS4035 Upgrades
Clean/sandblast and repaint pumps, valves, and suction discharge piping

17)

LS4118 Upgrades
Repair poor seal around electrical conduit penetration of HDPE liner

18)

LS4127 Upgrades
Repair poor seals around pipe penetration of liner

19)

LS4WTP Upgrades
Remove abandoned pumps/motors and associated concrete pads
Install grating over openings

20)

LS4002 Demolition and New Gravity Sewer
Demolish/abandon existing LS4002
Install 4300 LF 24-inch gravity sewer piping from site of demolished LS4002 to site of
demolished LS4003 (0.08% slope - approximately 16-20 ft deep)
Install 12-5 ft diameter manholes with lining/coating (approximately 16-20 ft deep)
Abandon existing 4300 LF 16-inch forcemain
Bypass pumping

8.1.3.2.2 EXIT 29 WPCP PUMPING AND TRANSMISSION SYSTEM
1)

Electrical Code Upgrades at Various Lift Station Sites
Install conduit seals between disconnect switches and wet well at LS3101, LS3103,
LS3121, LS3114, LS3123

2)

LS3103 Upgrades
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Core wetwell and install HDPE J-tube vent
Install pump station bypass assembly
Replace one set of guiderails
Replace 6-inch ductile iron discharge piping and bends in wet well with 316 stainless
steel
Replace 6-inch plug valves in valve vault
Clean/rehabilitate drain line from valve vault
Clean/sandblast and paint piping and valves in valve pit
Install new main disconnect switch;
Replace backboard for electrical equipment with rigid galvanized steel construction
supports
Bypass pumping
3)

LS3121 Upgrades
Replace 6-inch ductile iron discharge piping and bends in wet well with 316 stainless
steel
Bypass pumping

4)

LS3101 Upgrades
Install leads for floats through conduits (existing conduits or core new ones)
Repair influent pipe
Bypass pumping

5)

LS3123 Upgrades
Repair seal of liner around influent pipe
Relocate main disconnect by rotating on existing pole
Bypass pumping

8.1.3.2.3 ST SIMONS ISLAND WPCP PUMPING AND TRANSMISSION SYSTEM
1)

LS2003 Upgrades
Repair transducers for variable frequency drive control
Repair/replace pump
Install odor control system
Replace discharge piping with 316 stainless steel piping
Replace corroded plug and check valves

2)

LS2022 Upgrades
Install 6-ft diameter 20-ft deep concrete wet well
Install 2nd Flygt CP-3102 Impeller 435, 5 Hp pump
Install guiderails, 4-inch 316 stainless steel discharge piping, etc.
Install wet well liner/coating
Install new concrete valve vault, 4-inch plug and check valves, and bypass pump-out
Connect to existing forcemain
Existing control panel to remain

3)

LS2038 Forcemain Upgrades
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Install 5,400 LF of 10-inch PVC forcemain from LS2042 tie-in to discharge at LS2032 to
improve capacity of manifolded forcemain
Maintain 5,400 LF of existing 6-inch PVC forcemain for bypassing
4)

LS2012 Upgrades
Install 6-ft diameter, 14-ft deep concrete wet well
Install 2nd Flygt CP-3102 Impeller 435, 5 Hp pump
Install guiderails and 4-inch 316 stainless steel discharge piping, etc.
Install wet well liner/coating
Install new valve vault, 4-inch plug and check valves, and bypass pump-out
Connect to existing forcemain
Existing control panel to remain

5)

LS2043 and Forcemain Upgrades
Construct new 6-ft diameter and 10 ft deep wet well and install new duplex pumps and
panel
o Flygt NP3102, 464 imp, 162 mm, 230 V, 3 Phase
o Approximate Operating Condition 250 gpm @ 28 ft TDH
New influent piping
Rehabilitate existing wet well in to receiving manhole
Install 2,250 LF 6-inch PVC forcemain
Abandon 2,250 LF existing 4-inch forcemain
Extend 6-inch forcemain 200 LF to next downstream manhole (on 24-inch gravity sewer)
Coat/line existing discharge manhole (Approximately 15 ft deep)
Bypass Pumping

6)

LS2013 Upgrades
Install 6-ft diameter, 14-ft deep concrete wet well
Install 2nd Flygt CP-3085 Impeller 434, 3 Hp pump
Install guiderails and 4-inch 316 stainless steel discharge piping, etc.
Install wet well liner/coating
Tie into existing discharge piping and valves
Install bypass pump-out
Connect to previously installed control panel; remove old control panel

7)

LS2042 Upgrades
Install 2nd Flygt CP-3102 Impeller 435, 5 Hp pump
Replace discharge piping in wet well and valve vault with 4-inch 316 stainless steel
piping
Install new 4-inch check valves
Install bypass pump-out
Bypass pumping

8)

LS2026 Upgrades
Install 6-ft diameter, 14-ft deep concrete wet well
Install 2nd Flygt CP-3085 Impeller 434, 3 Hp pump
Install guiderails and 4-inch 316 stainless steel discharge piping, etc.
Install concrete valve vault and 4-inch plug and check valves
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Install wet well liner/coating
Tie into existing discharge piping
Install bypass pump-out
Install fence
9)

LS2008 Upgrades
Install 6-ft diameter, 16-ft deep concrete wet well
Install 2nd Flygt CP-3085 Impeller 434, 3 Hp pump
Install guiderails and 4-inch 316 stainless steel discharge piping, etc.
Install wet well liner
Tie into existing discharge piping and valves
Install pump out

10)

LS2028 Upgrades
Install 6-ft diameter, 14-ft deep concrete wet well and valve vault
Install two Flygt DP-3067 Impeller 482, 1.7 Hp pumps
Install new control panel
Install wet well liner
Install 3-inch 316 stainless steel discharge piping
Install 3-inch check and plug valves
Tie into existing forcemain
Install fence
Abandon existing pump station

11)

LS2035 Upgrades
Replace 4-inch discharge piping with 316 stainless steel piping;
Bypass pumping

12)

LS2041 Forcemain Upgrades to separate LS2054 and 2041 from LS2056
Install 250 LF of 4-inch PVC forcemain
Install 1,000 LF of 6-inch PVC forcemain

13)

LS2025 Upgrades
Install 6-ft diameter, 18-ft deep concrete wet well
Install 2nd Flygt CP-3085 Impeller 434, 3 Hp pump
Install guiderails and 4-inch 316 stainless steel discharge piping, etc.
Install concrete valve vault and 4-inch plug and check valves
Install wet well liner/coating
Tie into existing discharge piping
Install bypass pump-out

14)

LS2036 Upgrades
Install 2nd Flygt CP-3085 Impeller 259, 3 Hp pump
Install 316 stainless steel guiderails and 2-inch discharge piping
Install wet well liner/coating
Bypass pump

15)

LS2032 and Forcemain Upgrades – Separate LS2045 and 2053 from LS 2032
Forcemain
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Install new quadraplex submersible pump station
Install 16 ft x10 ft, 30 feet deep concrete wet well and dual concrete valve vaults
Install four Flygt CP-3201 Impeller 454, 30 Hp pumps and Panel
Install variable frequency drives
Install air-conditioned electrical building
Install 8-inch 316 stainless steel discharge piping
Install 8-inch plug and check valves
Install new control panel
Install 7,600 LF 12-inch PVC forcemain
Line/coat discharge manhole
Install valves on existing 8-inch forcemain so LS2045 and LS2053 can continue
to use
16)

LS2011 Forcemain Upgrades
Install 4,200 LF 8-inch PVC forcemain from lift station to manhole at intersection of
Frederica Road and Colonial Drive
Abandon 2,400 LF existing 6-inch forcemain
Bypass pumping

17)

LS2023, Forcemain, and Gravity Sewer Upgrades
Install duplex Flygt CP-3152 Impeller 434, 20 Hp pumps
Install new guiderails and 8-inch 316 stainless steel discharge piping
Install new control panel
Install 3,000 LF 8-inch PVC forcemain
Upgrade 900 LF 8-inch gravity sewer to 18-inch PVC gravity sewer, 10 feet deep from
Hamilton to St. James
Line/coat 5 manholes, 10 feet deep
Bypass pumping

18)

LS2029 Upgrades
Install 6-ft diameter 17-ft deep concrete wet well and concrete valve vault
Install two Flygt CP-3102 Impeller 435, 5 Hp pumps
Install new control panel
Install wet well liner/coating
Install guiderails and 4-inch 316 stainless steel discharge piping
Tie into existing 4-inch forcemain
Install bypass pump-out
Abandon existing station
Relocate new Flygt control panel to another station if cannot use
Provide 3-phase power - must coordinate with power company to determine cost

19)

LS2030 and Forcemain Upgrades
Install two additional Flygt CP-3140 Impeller 436, 15 Hp pumps
Install control panel
Install 6-inch plug and check valves for new pumps
Install 7,500 LF 12-inch PVC forcemain from LS2030 to tie in with LS 2044 and 2047
Install 4,000 LF 16-inch PVC forcemain from tie-in to SSI WPCP gravity sewer – extend
approximately 750 LF past current discharge manhole on to SSI WPCP
Abandon 10,750 LF 10-inch forcemain
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20)

LS2054 Upgrades
Replace discharge piping with 4-inch 316 stainless steel piping
Repair damage to wet well top slab
Pour concrete under rectangular top slab to grade
Bypass pumping

21)

LS2001 Upgrades
Install odor control system;
Replace discharge piping with 6-inch 316 stainless steel piping
Bypass pumping

22)

LS2040 Upgrades
Replace 4-inch discharge piping with 316 stainless steel piping
Bypass pumping

23)

LS2051 Upgrades
Replace 4-inch discharge piping with 316 stainless steel piping
Bypass pumping

24)

LS2053 Upgrades
Replace 4-inch discharge piping in wet well and valve vault with 316 stainless steel
piping;
Bypass pumping.

8.1.3.3 MAJOR GRAVITY SEWER SYSTEMS
The rehabilitation efforts described below are intended to provide a rough estimate of the effort
necessary to improve either the structural integrity of the major gravity sewer systems by actually
repairing the major piping systems or by reducing the RD I/I by focusing primarily on the smaller
gravity piping systems in sub-basins with significant RD I/I. The piping footages provided are
estimates. In order to estimate the magnitude of the rehabilitation effort and capital budget which
would be necessary to reduce the RD I/I in the sub-basins, an evaluation was made of the piping
material, linear footage of each type, and the age of the system. In the majority of the sub-basins
determined to have RD I/I ranging from Medium to Critical there was typically a significant portion
of the sub-basin constructed of VCP. An estimate of the amount of piping which would require
rehabilitation was made based on these factors. In most cases, for sub-basins with Critical RD I/I
between 50% and 100% of the VCP piping was recommended for rehabilitation; for sub-basins
with High, Medium, and Low RD I/I approximately 33% of the VCP piping was recommended for
rehabilitation. No distinction in High, Medium or Low RD I/I basins was made as the sub-basin
rehabilitations were staggered over the 20 year period and by the time the rehabilitation is
scheduled to be completed the RD I/I most certainly will have increased. There are, however,
several sub-basins with primarily PVC piping where the culprit appears to be either poor
construction or inflow into manholes; for these sub-basins approximately 15% of the PVC piping
was recommended for rehabilitation.
For many of these basins the additional TV inspection will be critical to determining a cost
effective solution to the RD I/I. In some cases the Rehabiltiation scope may change based on the
results of the TV inspection and condition of piping joints and manholes viewed.
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8.1.3.3.1 ACADEMY CREEK WPCP GRAVITY SEWER SYSTEM
1)

4035 Sub-Basin RD I/I and Major Gravity Structural Upgrades
Additional TV Inspection and Analysis
Remove and replace 11,900 LF existing 30-inch concrete pipe with 30-inch PVC pipe
(approximately 10- 15 ft depth)
Install 40 - 5 ft diameter manholes with lining/coating (approximately 10-15 ft depth)
Slipline 2,000 LF 30-inch concrete pipe with 28-inch ID from MH40350100 to
MH40350180
Pipeburst/CIPP 5,700 LF 12-, 15-, and 18-inch cast Iron piping
Line/coat 23 existing manholes
Bypass Pumping

2)

4002 Sub-Basin RD I/I and Major Gravity Structural Upgrades
Additional TV inspection and analysis
Remove and replace 2,100 LF 24-inch gravity sewer (approximately 10 to 15 ft depth)
from MH40020120 to MH40020020
Remove and replace 11 – 4 ft/ 5-ft diameter manholes with liner (approximately 10 - 15 ft
depth)
Remove and replace 375 LF 18-inch gravity sewer (approximately 10 - 12 ft depth) to
south from MH40023200 to MH40020020
Remove and replace 4 – 4 ft diameter manholes with liner (approximately 10 - 12 ft
depth)
CIPP 6,000 LF 12-, 15-, and 18-inch cast iron piping (estimate mostly 12-inch)
Line/coat 20 existing manholes in conjunction with CIPP
Pipeburst/CIPP 28,760 LF VCP piping (estimate mostly 12-inch)
Line/coat 96 existing manholes in conjunction with pipebursting/CIPP
Bypass Pumping

3)

4WTP Sub-Basin RD I/I and Major Gravity Structural Upgrades
Additional TV Inspection and Analysis
Remove and replace 2,220 LF 30-inch concrete pipe with 30-inch PVC
Install 8 - 5 ft diameter manholes with lining/coating
Pipeburst/CIPP 18,000 LF VCP piping (estimate mostly 12-inch)
Line/coat 40 existing manholes
Bypass Pumping

4)

4022 Sub-Basin RD I/I Upgrades
Additional TV Inspection and Analysis
Pipeburst/CIPP 3,250 LF VCP piping (estimate mostly 12-inch)
Line/coat 11 existing manholes
Bypass Pumping

5)

4124 Sub-Basin RD I/I Upgrades
Additional TV Inspection and Analysis
CIPP 3,550 LF 8-inch PVC piping
Line/coat 12 existing manholes
Bypass pumping
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6)

4048 Sub-Basin RD I/I Upgrades
Additional TV Inspection and Analysis
Pipeburst/CIPP 11,100 LF VCP piping (estimate mostly 8-inch)
Line/coat 37 existing manholes
Bypass pumping

7)

4048 Sub-Basin Major Gravity Structural Upgrades
Additional TV Inspection and Analysis
CIPP 3,850 LF 30-inch ductile iron piping
Line/coat 13 existing manholes
Bypass Pumping

8)

LS4017 Demolition, 4017 Sub-Basin RD I/I, and Major Gravity Structural Upgrades
Demolish existing LS4017
Install 2,100 LF new 12" PVC gravity sewer 0.22% slope mid way to 2nd St &
Altama/MLK and remove existing gravity
Install 2,100 LF new 15" PVC gravity sewer 0.15% slope to 2nd St & Altama/MLK and
remove existing gravity
Install 18 4 ft diameter manholes with lining/coating
Abandon 4,200 LF existing 8-inch forcemain
Additional TV Inspection and Analysis
Pipeburst/CIPP 12,050 LF VCP piping (estimate mostly 8-inch)
Line/coat 40 existing manholes
Bypass pumping

9)

4036 Sub-Basin Major Gravity Structural Upgrades
Additional TV Inspection and Analysis
Pipeburst/CIPP 2,350 LF 15- and 18-inch VCP piping
Line/coat 8 existing manholes
Remove 4,800 LF 24- and 30-inch VCP and replace with 30-inch PVC (approximately 16
– 18 ft depth)
Install 12- 5 ft diameter manholes with liner/coating (approximately 16 – 18 ft depth)
Bypass pumping

10)

4039 Sub-Basin RD I/I Upgrades
Additional TV Inspection and Analysis
Pipeburst/CIPP 4,800 LF VCP and ductile iron piping (estimate mostly 8- and 12-inch)
o All piping associated with rehabilitation of gravity sewer that LS4109 discharges
to has been removed from scope
Line/coat 32 existing manholes
Bypass pumping

11)

4126 Sub-Basin RD I/I Upgrades
Additional TV Inspection and Analysis
CIPP 2,100 LF PVC piping (estimate mostly 8-inch)
Line/coat 7 existing manholes
Bypass pumping
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12)

4003 Sub-Basin RD I/I Upgrades
Additional TV Inspection and Analysis
Pipeburst/CIPP 23,000 LF VCP piping (estimate mostly 12-inch and smaller)
Line/coat 77 existing manholes
Bypass pumping

13)

4021 Sub-Basin RD I/I Upgrades
Additional TV Inspection and Analysis
Pipeburst/CIPP 2,400 LF 8- and 10-inch VCP, cast iron, and concrete piping
Line/coat 8 existing manholes along 8- and 10-inch gravity sewer
Pipeburst/CIPP 2,150 LF 18-inch VCP piping
Line/coat 7 existing manholes along 18-inch gravity sewer
Bypass pumping

14)

4105 Sub-Basin RD I/I Upgrades
Additional TV Inspection and Analysis
Pipeburst/CIPP 2,000 LF VCP/Unknown piping (estimate mostly 8-, but also 12- and 15inch)
Line/coat 24 existing manholes
Bypass pumping

15)

4006 Sub-Basin RD I/I Upgrades
Additional TV Inspection and Analysis

16)

4044 Sub-Basin RD I/I Upgrades
Additional TV Inspection and Analysis
Pipeburst/CIPP 2,900 LF VCP, ductile iron and unknown piping (estimate mostly 8- but
also 10- and 12-inch)
Line/coat 10 existing manholes
Bypass pumping

17)

4023 Sub-Basin RD I/I Upgrades
Additional TV Inspection and Analysis
Pipeburst/CIPP 5,150 LF 8-inch VCP, cast iron and unknown piping
Line/coat 17 existing manholes
Bypass pumping

18)

4007 Sub-Basin RD I/I Upgrades
Additional TV Inspection and Analysis
Pipeburst/CIPP 2,100 LF 8-inch VCP and unknown piping
Line/coat 7 existing manholes
Bypass Pumping
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19)

4028 Sub-Basin RD I/I Upgrades
Additional TV Inspection and Analysis
Pipeburst/CIPP 3,000 LF 8-inch VCP and unknown piping
Line/coat 10 existing manholes
Bypass Pumping

20)

4011 Sub-Basin RD I/I Upgrades
Additional TV Inspection and Analysis
Pipeburst/CIPP 2,150 LF 8-inch VCP and unknown piping
Line/coat 7 existing manholes
Bypass Pumping

21)

4107 Sub-Basin RD I/I Upgrades
Additional TV Inspection and Analysis
Pipeburst/CIPP 3,550 LF 8-inch PVC piping
Line/coat 24 existing manholes
Bypass Pumping

22)

4001 Sub-Basin RD I/I Upgrades
Additional TV Inspection and Analysis
Pipeburst/CIPP 3,700 LF VCP piping (estimate 8-, 10- and 12-inch)
Line/coat 12 existing manholes
Bypass Pumping

23)

4056 Sub-Basin RD I/I Upgrades
Additional TV Inspection and Analysis
Pipeburst/CIPP 3,000 LF 8-inch PVC piping
Line/coat 35 existing manholes
Bypass Pumping

24)

4119 Sub-Basin RD I/I Upgrades
Additional TV Inspection and Analysis
Pipeburst/CIPP 2,900 LF 8-inch PVC piping
Line/coat 35 existing manholes
Bypass Pumping

25)

4110 Sub-Basin RD I/I Upgrades
Additional TV Inspection and Analysis
Pipeburst/CIPP 8,700 LF 8-inch PVC piping
Line/coat 60 existing manholes
Bypass Pumping
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26)

4043 Sub-Basin RD I/I Upgrades
Additional TV Inspection and Analysis
Pipeburst/CIPP 4,000 LF 8-inch VCP piping
Line/coat 38 existing manholes
Bypass Pumping

27)

4109 Sub-Basin RD I/I Upgrades
Additional TV Inspection and Analysis
Pipeburst/CIPP 2,150 LF 8-inch PVC/Unknown piping
Line/coat 32 existing manholes
Bypass Pumping

28)

4027 Sub-Basin RD I/I Upgrades
Additional TV Inspection and Analysis
Pipeburst/CIPP 3,000 LF 8-inch VCP piping
Line/coat 35 existing manholes
Bypass Pumping

29)

4036 Sub-Basin RD I/I Upgrades
Additional TV Inspection and Analysis
Pipeburst/CIPP 1,900 LF 8-inch VCP piping
Line/coat 30 existing manholes
Bypass Pumping

8.1.3.3.2 EXIT 29 WPCP GRAVITY SEWER SYSTEM
1)

3103 Sub-Basin RD I/I Upgrades
Additional TV Inspection and Analysis
Pipeburst/CIPP 3,000 LF 8-inch PVC piping
Line/coat 35 existing manholes
Bypass Pumping

8.1.3.3.3 ST SIMONS ISLAND WPCP GRAVITY SEWER SYSTEM
1)

SSI WPCP Gravity Sewer South Upgrades
Construct 1,225 LF 30-inch PVC gravity sewer (4 - 6 ft depth)
Abandon 1,225 LF existing 24-inch gravity sewer (4 - 6 ft depth) and manholes
Construct 660 LF 30-inch PVC gravity sewer (8 - 10 ft depth)
Abandon 660 LF existing 24-inch gravity sewer (8 - 10 ft depth) and manholes
Install 5 - 4 ft/5 ft manholes (4 - 6 ft depth) with coating/lining
Install 3 – 4 ft/5 ft manholes (8 - 10 ft depth) with coating/lining
Bypass Pumping
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2)

Sub-Basin 5 - RD I/I Upgrades
Additional TV inspection and analysis
Pipeburst/CIPP 1,400 LF ductile iron piping (estimate 8- to 12-inch)
Pipeburst/CIPP 14,000 LF PVC piping (estimate 8- to 12-inch)
Line/coat 52 existing manholes
Bypass pumping

3)

Sub-Basin 11 - RD I/I Upgrades
Additional TV inspection and analysis
Pipeburst/CIPP 8,750 LF VCP and Truss piping (estimate 8- to 12-inch)
Line/coat 50 existing manholes
Bypass pumping

4)

Sub-Basin 7 - RD I/I Upgrades
Additional TV inspection and analysis
Pipeburst/CIPP 1,060 LF PVC piping (estimate 8-inch)
Line/coat 5 existing manholes
Bypass pumping

5)

Sub-Basin 19 - RD I/I Upgrades
Additional TV inspection and analysis
Pipeburst/CIPP 1,600 LF PVC piping (estimate 8-inch)
Line/coat 10 existing manholes
Bypass pumping

6)

Sub-Basin 8 - RD I/I Upgrades
Additional TV inspection and analysis
Pipeburst/CIPP 1,150 LF PVC piping (estimate 8-inch)
Line/coat 9 existing manholes
Bypass pumping

7)

Sub-Basin 18 - RD I/I Upgrades
Additional TV inspection and analysis
Pipeburst/CIPP 9,200 LF VCP and Truss piping (estimate 8- to 12-inch)
Pipeburst/CIPP 5,850 LF PVC piping (estimate 8- to 12-inch)
Line/coat 61 existing manholes
Bypass pumping

8)

Sub-Basin 14 - RD I/I Upgrades
Additional TV inspection and analysis
Pipeburst/CIPP 1,000 LF PVC piping (estimate 8-inch)
Line/coat 15 existing manholes
Bypass pumping

Brunswick Glynn County JWSC

Applied Technology & Management, Inc.

8-21
Water Sewer Master Plan

9)

Sub-Basin 12 - RD I/I Upgrades
Additional TV inspection and analysis
Pipeburst/CIPP 3,650 LF VCP piping (estimate 8-inch)
Line/coat 20 existing manholes
Bypass pumping

10)

Sub-Basin 17 - RD I/I Upgrades
Additional TV inspection and analysis
Pipeburst/CIPP 1,575 LF VCP piping (estimate 8-inch)
Line/coat 10 existing manholes
Bypass pumping

11)

Sub-Basin 23 - RD I/I Upgrades
Additional TV inspection and analysis
Pipeburst/CIPP 4,000 LF VCP piping (estimate 8- to 12-inch)
Line/coat 30 existing manholes
Bypass pumping

12)

Sub-Basin 10 - RD I/I Upgrades
Additional TV inspection and analysis
Pipeburst/CIPP 1,100 LF VCP piping (estimate 8-inch)
Line/coat 8 existing manholes
Bypass pumping

13)

Sub-Basin 3 - RD I/I Upgrades
Additional TV inspection and analysis
Pipeburst/CIPP 2,500 LF PVC piping (estimate 8-inch)
Line/coat 20 existing manholes
Bypass pumping

14)

Sub-Basin 13 - RD I/I Upgrades
Additional TV inspection and analysis
Pipeburst/CIPP 1,675 LF VCP piping (estimate 8-inch)
Line/coat 20 manholes
Bypass pumping

15)

Sub-Basin 4 - RD I/I Upgrades
Additional TV inspection and analysis
Pipeburst/CIPP 1,500 LF PVC piping (estimate 8-inch)
Line/coat 20 existing manholes
Bypass pumping

Brunswick Glynn County JWSC

Applied Technology & Management, Inc.

8-22
Water Sewer Master Plan

8.1.4

ENGINEER’S  OPINION  OF  PROBABLE  COSTS  – SEWER REHABILITATION CIP

The   engineer’s   opinion   of   probable   construction   costs   of   the   projects   included   in   the   Sewer
Rehabilitation Capital Improvement Plan are presented below. The table also indicates the
recommended priority and five year period of recommended implementation of the projects.
These estimated costs include installation, contingency, and engineering fees. All costs in this
section are indexed to the September 2009 Engineering News Record construction cost index of
8585.71. All costs from the previous 2006 St. Simons Island Water and Sewer Master Plan were
adjusted from the March 2006 index unless current construction costs indicated that costs were
accurate.
Table 8.2.1 Exit 29 WPCP System
Overall
Priority

Project Description

Implementation
Date

Capital Cost

1

Electrical Code Lift Station Improvements

2009 - 2014

$3,600

2

LS 3103 Upgrades

2009 - 2014

$26,640

3

LS 3121 Upgrades

2009 - 2014

$9,840

4

LS 3101 Upgrades

2014 - 2019

$15,840

5

LS 3123 Upgrades

2014 - 2019

$10,080

6

3103 Sub-Basin RD I/I

2024 - 2029

$395,069
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Table 8.2.2 Academy Creek WPCP System
Overall
Priority

Project Description

Implementation
Date

Capital Cost

1

LS 4021 Upgrades

2009 - 2014

$520,440

2

LS 4003 Demolition and K to R St Gravity

2009 - 2014

$2,330,970

3

Electrical Code Lift Station Improvements

2009 - 2014

$13,440

4

LS 4002 Upgrades

2009 - 2014

$62,700

5

4035 Sub-Basin RD I/I and Structrual

2009 - 2014

$3,290,160

6

LS 4006 Upgrades

2009 - 2014

$234,000

7

LS 4105 Upgrades

2009 - 2014

$115,380

8

LS 4039 Upgrades

2009 - 2014

$38,280

9

Academy Creek WPCP Upgrades

2009 - 2014

$2,016,000

10

4002 Sub-Basin RD I/I and Structural

2009 - 2014

$4,657,450

11

LS 4028 Upgrades

2009 - 2014

$250,020

12

LS 4048 Upgrades

2009 - 2014

$255,900

13

LS 4107 Upgrades

2009 - 2014

$66,240

14

4WTP Sub-Basin RD I/I and Structural

2009 - 2014

$2,796,750

15

4022 Sub-Basin RD I/I

2009 - 2014

$361,620

16

4124 Sub-Basin RD I/I

2009 - 2014

$228,420

17

4048 Sub-Basin RD I/I

2009 - 2014

$1,297,580

18

LS 4017 Upgrades

2009 - 2014

$2,340

19

4048 Sub-Basin Major Gravity Structural

2014 - 2019

$632,980

20

LS4017 Demolition, RD I/I and Major Gravity
Upgrades

2014 - 2019

$2,212,115

21

4036 Sub-Basin Structural

2014 - 2019

$2,046,670

22

4039 Sub-Basin RD I/I

2014 - 2019

$699,084

23

4126 Sub-Basin RD I/I

2014 - 2019

$141,072

24

4003 Sub-Basin RD I/I

2014 - 2019

$2,591,836

25

4021 Sub-Basin RD I/I

2014 - 2019

$787,669

26

4105 Sub-Basin RD I/I

2014 - 2019

$286,332

27

LS 4005 Upgrades

2014 - 2019

$8,640

28

LS 4036 Upgrades

2014 - 2019

$8,640
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Table 8.2.2 Academy Creek WPCP System (cont.)
Overall
Priority

Project Description

Implementation
Date

Capital Cost

29

LS 4110 Upgrades

2014 - 2019

$19,596

30

LS 4023 Upgrades

2014 - 2019

$9,060

31

LS 4035 Upgrades

2014 - 2019

$14,400

32

LS 4118 Upgrades

2014 - 2019

$2,100

33

LS 4127 Upgrades

2014 - 2019

$12,000

34

4006 Sub-Basin RD I/I

2014 - 2019

$18,000

35

LS 4WTP Academy Creek WPCP Upgrades

2014 - 2019

$2,520

36

LS4002 Demolition and Gravity Sewer

2014 - 2019

$2,169,375

37

4044 Sub-Basin RD I/I

2019 - 2024

$359,544

38

4023 Sub-Basin RD I/I

2019 - 2024

$592,246

39

4007 Sub-Basin RD I/I

2019 - 2024

$245,532

40

4028 Sub-Basin RD I/I

2019 - 2024

$346,830

41

4011 Sub-Basin RD I/I

2019 - 2024

$247,829

42

4107 Sub-Basin RD I/I

2019 - 2024

$434,100

43

4001 Sub-Basin RD I/I

2019 - 2024

$475,992

44

4056 Sub-Basin RD I/I

2024 - 2029

$399,111

45

4119 Sub-Basin RD I/I

2024 - 2029

$393,977

46

4110 Sub-Basin RD I/I

2024 - 2029

$1,051,798

47

4043 Sub-Basin RD I/I

2024 - 2029

$498,576

48

4109 Sub-Basin RD I/I

2024 - 2029

$303,142

49

4027 Sub-Basin RD I/I

2024 - 2029

$413,602

50

4036 Sub-Basin RD I/I

2024 - 2029

$271,976
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Table 8.2.3 St. Simons Island WPCP System
Overall
Priority

Project Description

Implementation
Date

Capital Cost

1

LS2003 Upgrades

2009 - 2014

$275,000

2

LS2022 Upgrades

2009 - 2014

$223,246

3

LS2038 Forcemain Upgrades

2009 - 2014

$259,200

4

LS2012 Upgrades

2009 - 2014

$189,759

5

SSI WPCP Gravity Sewer South Upgrades

2009 - 2014

$509,820

6

LS2043 and Forcemain Upgrades

2009 - 2014

$314,502

7

LS2013 Upgrades

2009 - 2014

$195,340

8

LS2042 Upgrades

2009 - 2014

$111,623

9

LS2026 Upgrades

2009 - 2014

$228,827

10

LS2008 Upgrades

2009 - 2014

$173,015

11

LS2028 Upgrades

2009 - 2014

$200,921

12

LS2035 Upgrades

2009 - 2014

$27,906

13

LS2041 Forcemain Upgrades

2009 - 2014

$100,460

14

LS2025 Upgrades

2009 - 2014

$217,664

15

LS2036 Upgrades

2009 - 2014

$106,042

16

LS2032 and Forcemain Upgrades

2009 - 2014

$2,611,973

17

LS2011 Forcemain Upgrades

2009 - 2014

$190,800

18

LS2023, Forcemain and Gravity Sewer
Upgrades

2009 - 2014

$714,386

19

Sub-Basin 5 RD I/I Upgrades

2009 - 2014

$2,113,137

20

LS2029 Upgrades

2014 - 2019

$267,895

21

LS2030 and Forcemain Upgrades

2014 - 2019

$1,991,736

22

Sub-Basin 11 RD I/I Upgrades

2014 - 2019

$1,264,500

23

LS2054 Upgrades

2014 - 2019

$55,811

24

LS2001 Upgrades

2014 - 2019

$212,083

25

LS2040 Upgrades

2014 - 2019

$35,719

26

LS2051 Upgrades

2014 - 2019

$35,719

27

LS2053 Upgrades

2014 - 2019

$39,068
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Table 8.2.3 St. Simons Island WPCP System (cont)
Overall
Priority

8.2

Project Description

Implementation
Date

Capital Cost

28

Sub-Basin 7 RD I/I Upgrades

2014 - 2019

$146,340

29

Sub-Basin 19 RD I/I Upgrades

2014 - 2019

$218,800

30

Sub-Basin 8 RD I/I Upgrades

2014 - 2019

$167,800

31

Sub-Basin 18 RD I/I Upgrades

2019 - 2024

$2,071,320

32

Sub-Basin 14 RD I/I Upgrades

2019 - 2024

$166,000

33

Sub-Basin 12 RD I/I Upgrades

2019 - 2024

$479,904

34

Sub-Basin 17 RD I/I Upgrades

2024 - 2029

$223,452

35

Sub-Basin 23 RD I/I Upgrades

2024 - 2029

$624,600

36

Sub-Basin 10 RD I/I Upgrades

2024 - 2029

$160,050

37

Sub-Basin 3 RD I/I Upgrades

2024 - 2029

$348,650

38

Sub-Basin 13 RD I/I Upgrades

2024 - 2029

$254,850

39

Sub-Basin 4 RD I/I Upgrades

2024 - 2029

$236,040

EXPANSION CAPITAL IMPROVEMENT PLAN

Glynn County and the City of Brunswick are anticipating significant growth, development and
redevelopment within the 20 year period of this study, therefore this Master Plan has also
addressed the long-term future needs of both the water and sewer systems to serve these new
developments.
The water and sewer Expansion Capital Improvement Plans presented in the following sections
incorporate all the upgrades necessary, on a broad basis, to provide water and sewer service to
the developments that have been identified. It should be noted that the growth proposed by
several developers is very aggressive, particularly in the next five year period from 2009 to 2014.
As noted, the Expansion CIPs presented were developed to meet the anticipated needs, but the
required upgrades, particularly in the sewer systems are so extensive that it would be difficult to
have the proposed infrastructure just designed and permitted within a five year period. It would
border on impossible to have construction completed.
Due to the scope of the necessary expansion projects, the descriptions of the projects are not
presented here but are instead provided in Sections 5.0 – Water Hydraulic Model, Section 6.0 –
Sewer Hydraulic Model, and Section 7.0 – St. Simons Island Water and Sewer Master Plan
Update. Due to the complex nature of the Sewer Expansion CIPs, large scale figures depicting
the improvements have been provided at the end of this report.
The projects have been prioritized by water or sewer system and are in order of need to address
the growth and development accordingly. It will be vital to proper planning to regularly coordinate
the Expansion CIPs with the City and County Community Development Departments so that the
infrastructure needs can be properly addressed.
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8.2.1

ENGINEER’S  OPINION  OF  PROBABLE  COSTS  – WATER EXPANSION CIP

The engineer’s   opinion   of   probable   construction   costs   of   the   projects   included   in   the   Water  
Expansion Capital Improvement Plan are provided below. The table also indicates the
recommended priority and five year period of recommended implementation of the projects to
meet the anticipated growth. These estimated costs include installation, contingency, and
engineering fees. All costs in this section are indexed to the September 2009 Engineering News
Record construction cost index of 8585.71. All costs from the previous 2006 St. Simons Island
Water and Sewer Master Plan were adjusted from the March 2006 index unless current
construction costs indicated that costs were accurate.
Table 8.3.1 City of Brunswick Water Expansion Capital Improvement Plan
Overall
Priority

Project Description

Implementation
Date

Capital
Cost

1

12-Inch Watermain Interconnect on Highway 17

2009 - 2014

$656,250

2

16-Inch Watermain Interconnect Old Jesup to New
Jesup

2009 - 2014

$810,000

3

12-Inch Watermain Interconnect on Vogel Road

2014 - 2019

$562,500
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Table 8.3.2 South Mainland Water Expansion Capital Improvement Plan
Overall
Priority

Project Description

Implementation
Date

Capital
Cost

1

12-inch Watermain Exctension from Old Brookman Rd
to Highway 82 along Highway 82 to Georgetown Road

2009 - 2014

$1,078,125

2

10-inch Watermain Extension along Georgetown Road
from Highway 82 to Highway 99, along Highway 99 to
Josie B Road

2009 - 2014

$600,000

3

10-inch Watermain Extension along Highway 82
Northwest from Georgetown Road

2009 - 2014

$750,000

4

1.0 MGD WPF and Elevated Storage Tank near old
Brookman Road and Highway 82

2014 - 2019

$8,168,750

5

12-inch Watermain on Old CCC Road

2014 - 2019

$1,359,375

6

12-inch Watermain on Live Oak and Baumgarden Road

2014 - 2019

$675,000

7

8-inch Watermain along Highway 99 north of
Georgetown Road

2014 - 2019

$275,000

8

1 MGD WPF and 1.0 Mgal Tank near Old CCC Road
and Buckswamp Road

2019 - 2024

$8,043,750

9

750,000 EST near Highway 82 and Highway 99

2024 - 2029

$1,250,000

10-inch watermain along Highway 99 from Highway 82 to
Georgetown Road

2024 - 2029

$525,000

10

Brunswick Glynn County JWSC

Applied Technology & Management, Inc.

8-29
Water Sewer Master Plan

Table 8.3.3 North Mainland Water Expansion Capital Improvement Plan
Overall
Priority

Project Description

Implementation
Date

Capital
Cost

1

12-inch Watermain at Highway 99 and New Jesup Road

2009 - 2014

$1,125,000

2

16-inch Watermain West of intersection of Highways 99
and 341

2009 - 2014

$1,687,500

3

3.0 MGD Water Production Facility near Hwy 99 and
New Jesup

2014 - 2019

$13,937,500

4

1 Mgal EST on Highway 99 near I-95 (west side)

2014 - 2019

$1,921,875

5

12-inch Watermain Extension on Canal Road to Vogel
Road

2014 - 2019

$234,375

6

2.5 MGD Water Production Facility near Hwy 99 and
Hwy 32

2019 - 2024

$11,812,500

7

2.0 MGD Water Production Facility near Golden Isles
Parkway

2019 - 2024

$9,937,500

8

12-inch Watermain Extension on Green Swamp Road

2019 - 2024

$1,500,000

9

1.5 MGD Water Production Facility to EST at I-95 and
Highway 99

2024 - 2029

$8,125,000

10

1.5 MGD WPF Expansion of Hwy 99 and New Jesup
WPF (4.5 MGD total)

2024 - 2029

$7,187,500

11

10-inch Watermain along New Jesup Highway

2024 - 2029

$1,500,000
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Table 8.3.4 St Simons Island Water Expansion Capital Improvement Plan
Overall
Priority

Implementation
Date

Capital
Cost

1

16-inch Watermain along Frederica Road from South
Harrington to Demere Road

2009 - 2014

$4,018,419

2

Veranda Breeze Watermain Extension

2009 - 2014

$39,375

3

Simonton Court - Phase II and III Watermain Extension

2009 - 2014

$45,000

4

Township Bluff Phase I Watermain Extension

2009 - 2014

$176,250

5

S. Harrington Subdivision Area/Proposed Harrington
Subdivision Watermain Extension

2009 - 2014

$353,469

6

Village Creek Way Phase III Watermain Extension

2009 - 2014

$48,500

7

German Village/Burns Tract Watermain Extension

2014 - 2019

$988,125

8

The Landings at West Point Watermain Extension

2014 - 2019

$61,875

9

West Point Plantation Watermain Extension

2014 - 2019

$781,500

10

Oak Grove/Dunbar Acres/Draughton Subdivision
Watermain Extension

2014 - 2019

$382,500

11

Southern Oaks Watermain Extension

2014 - 2019

$47,813

12

Township Bluff Phase II Watermain Extension

2014 - 2019

$121,250

13

N. Harrington Subdivision Area Watermain Extensions

2014 - 2019

$319,625

14

Plantation Point Watermain Extension

2014 - 2019

$56,250

15

Butler Plantation Watermain Extension

2024 - 2029

$281,250

16

Golden Isles Marina/Townhomes Watermain Extension
to St Simons Island

2024 - 2029

$750,000

17

Sea Island Watermain Extension

2024 - 2029

$950,000

Project Description
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8.2.2

ENGINEER’S  OPINION  OF  PROBABLE  COSTS  – SEWER EXPANSION CIP

The engineer’s   opinion   of   probable   construction   costs   of   the   projects   included   in   the   Sewer
Expansion Capital Improvement Plan are provided below. The table also indicates the
recommended priority and five year period of recommended implementation of the projects to
meet the anticipated growth. These estimated costs include installation, contingency, and
engineering fees. All costs in this section are indexed to the September 2009 Engineering News
Record construction cost index of 8585.71. All costs from the previous 2006 St. Simons Island
Water and Sewer Master Plan were adjusted from the March 2006 index unless current
construction costs indicated that costs were accurate.
8.2.2.1 SEWER EXPANSION 2009 – 2014
Table 8.4.1 Academy Creek WPCP Sewer System Expansion CIP (2009 - 2014)
Overall
Priority

Project Description

Capital Cost

1

LS4WTP Gravity System Upgrades

$4,680,563

2

LS4003 Gravity System Upgrades

$2,414,188

3

LS4002 Capacity Upgrades

4

LS4006 and Forcemain System Upgrades

$1,799,750

5

LS4048 and Gravity and Forcemain System Upgrades

$5,962,375

6

LS4028 Upgrades

7

LS4039 and Forcemain System Upgrades

$2,062,500

8

LS4110 and Forcemain System Upgrades

$3,046,250

9

LS4118 and Gravity and Forcemain System Upgrades

$5,052,375

10

LS4119 and Forcemain System Upgrades

$2,622,900

11

LS4021 Upgrades

$578,063

12

LS4005 Demolition and Gravity System Upgrades

$709,256

13

LS4035 and Forcemain System Upgrades

$192,375

14

LS4036 and Gravity and Forcemain System Upgrades

$342,350

15

LS4105 and Gravity and Forcemain System Upgrades

$1,550,313

16

LS4127 Forcemain System Upgrades

17

LS4107 and Gravity and Forcemain System Upgrades

$1,244,781

18

LS4126 and Forcemain System Upgrades

$1,164,631

19

LS4132 (Hermitage Island) Upgrades

20

LS4902 (Dover Hall) and Forcemain Construction

21

LS4992 (Plum Creek) and Forcemain Construction

$237,500

$8,063
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Table 8.4.2 Exit 29 WPCP Sewer System Expansion CIP (2009 - 2014)
Overall
Priority

Project Description

Capital Cost

1

LS3114 and Gravity and Forcemain System Upgrades

$1,569,606

2

LS3101 and Gravity and Forcemain System Upgrades

$715,688

3

LS3103 and Forcemain System Upgrades

$96,875

4

LS3121 Forcemain System Upgrades

$69,125

5

LS3123 System Upgrades

$31,250

6

LS3129 System Upgrades

$4,750

7

LS3300 and Forcemain System Construction

$1,318,750

8

LS3301 and Forcemain System Construction

$1,125,000

Table 8.4.3 St. Simons Island WPCP Sewer System Expansion CIP (2009 - 2014)
Overall
Priority

Project Description

Capital Cost

1

SSI WPCP Gravity System North Upgrades

$830,225

2

Glynn Haven Gravity System Construction (Septic)

$462,781

3

St. Clair Estates Gravity, Lift Station and Forcemain
Construction (Septic)

4

St. Simons Heights Gravity System Construction (Septic)

5

Brick Kiln Point/Epworth Acres/Epworth Oaks Gravity,
Lift Station and Forcemain System Construction (Septic
and New Development)

6

Veranda Breeze Gravity System Construction (New
Development)

7

Simonton Court Phase II and III Gravity System
Construction (New Development)

$113,625

8

Township Bluff Phase I Gravity, Lift Station and
Forcemain System Construction (New Development)

$677,125

9

South Harrington Area Gravity Construction and LS2045
Upgrades (Septic and New Development)

$853,969

Village Creek Way Phase III Gravity System Construction
(New Development)

$119,188

10
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8.2.2.2 SEWER EXPANSION 2014 – 2019

Table 8.5.1 NW Mainland WPCP Sewer System Expansion CIP (2014 - 2019)
Overall
Priority

Project Description

Capital Cost

1

5.0 MGD NW Mainland WPCP Construction

$62,500,000

2

LS5001 and Forcemain System Construction

$3,660,000

3

LS4119 Upgrades and Forcemain System
Construction

$1,357,500

4

LS4902 (Dover Hall) Upgrades and Forcemain
Construction

5

LS4992 (Plum Creek) Upgrades

6

LS5002 and Forcemain System Construction

$627,063
$79,688
$606,250

Table 8.5.2 Academy Creek WPCP Sewer System Expansion CIP (2014 - 2019)
Overall
Priority

Project Description

Capital Cost

1

LS4039 Upgrades

$18,125

2

LS4110 Upgrades

$158,438

3

LS4118 Upgrades

$111,875

4

LS4036 and Gravity System Upgrades

$2,270,625

5

LS4127 and Gravity System Upgrades

$143,719

6

LS4126 Upgrades

$21,313

7

LS4105 Upgrades

$8,438

8

LS4107 Upgrades

$8,438

9

LS4132 (Hermitage Island) Upgrades

$81,188

10

LS4002 Gravity System Upgrades
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Table 8.5.3 Exit 29 WPCP Sewer System Expansion CIP (2014 - 2019)
Overall
Priority

Project Description

Capital Cost

1

Exit 29 WPCP 0.5 MGD Reuse Expansion and Reuse
Distribution System Construction

$6,638,375

2

LS3101 and Gravity System Upgrades

3

LS3114 Upgrades

$99,375

4

LS3300 Upgrades

$70,000

5

LS3103 Upgrades

$7,625

6

LS3123 and Forcemain System Upgrades

$5,500

7

LS3129 Upgrades

$2,875

8

LS3301 Upgrades

$27,500

9

LS3302 (Near Peninsula) Construction
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Table 8.5.4 St. Simons Island WPCP Sewer System Expansion CIP (2014 - 2019)
Overall
Priority

Project Description

Capital Cost

1

LS2056 Forcemain Upgrades (Triggered by German
Village and Burns Tract)

$509,344

2

German Village/Burns Tract Gravity, Lift Station and
Forcemain Construction (Septic and New
Development)

$2,755,000

3

LS2032 Upgrades (Triggered by Hampton Point)

$238,750

4

LS2033 Forcemain Upgrades (Triggered by Hampton
Point)

$461,000

5

Hampton Point Gravity, Lift Stations and Forcemain
Construction (Septic)

$3,558,500

6

The Landings at West Point Gravity System
Construction (New Development)

7

West Point Plantation Gravity, Lift Station and
Forcemain System Construction and LS2038
Upgrades (New Development)

$2,265,625

8

Oak Grove/Dunbar Acres/Draughton Subdivision
Gravity, Lift Station and Forcemain System
Construction (Septic)

$1,231,250

9

Central Park/Riverview Park Gravity, Lift Station and
Forcemain System Construction (Septic)

$1,267,188

$133,000

10

El Dorado Gravity System Construction (Septic)

$294,313

11

Jewtown Gravity System Construction (Septic and
New Development)

$150,938

12

Silver Lake Gravity System Construction (Septic and
New Development)

$97,313

13

Southern Oaks Gravity System Construction (Septic
and New Development)

$108,000

14

Township Bluff Phase II Gravity System Construction
(New Development)

$276,250

15

North Harrington Gravity System Construction (Septic
and New Development)

$620,250

16

Plantation Point Gravity System Construction (Septic)

$142,750

17

Epworth by the Sea Lift Station and Forcemain
System Construction (New Development)

$315,106
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8.2.2.3 SEWER EXPANSION 2019 – 2024
Table 8.6.1 NW Mainland WPCP Sewer System Expansion CIP (2019 - 2024)
Overall
Priority

Project Description

Capital Cost

1

3.0 MGD NW Mainland WPCP Expansion

$37,500,000

2

LS5001 Upgrades

$377,500

3

LS4119 Upgrades

$414,250

4

LS4902 (Dover Hall) Upgrades

$18,375

5

LS4992 (Plum Creek) Upgrades

$8,438

6

LS5002 Upgrades

$53,625

Table 8.6.2 Academy Creek WPCP Sewer System Expansion CIP (2019 - 2024)
Overall
Priority

Project Description

Capital Cost

1

LS4WTP Gravity System Upgrades

$4,003,625

2

LS4035 Gravity System Upgrades

$4,650,938

3

LS4048 Upgrades

4

LS4039 and Forcemain Upgrades

5

LS4110 Upgrades

$35,625

6

LS4118 Upgrades

$36,875

7

LS4126 Upgrades

$72,500

$852,500
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Table 8.6.3 Exit 29 WPCP Sewer System Expansion CIP (2019 - 2024)
Overall
Priority

Project Description

Capital Cost

1

2.0 MGD Exit 29 WPCP Expansion and 0.5
MGD Reuse Distribution System Construction

2

LS3101 and Forcemain System Upgrades

$329,075

3

LS3114 and Gravity System Upgrades

$833,319

4

LS3300 Upgrades

$356,125

5

LS3103 and Forcemain Upgrades

$649,050

6

LS3123 Upgrades

$183,900

7

LS3301 Upgrades

$236,125

8

LS3302 (Near Peninsula) Upgrades

$30,396,875

$81,250

Table 8.6.4 St. Simons Island WPCP Sewer System Expansion CIP (2019 - 2024)
Overall
Priority

1

Project Description
Musgrove Plantation Phase I Lift Station and
Forcemain Construction and LS2032 and
LS2056 Upgrades (New Development)

Capital Cost

$1,603,063

8.2.2.4 SEWER EXPANSION 2024 – 2049
Table 8.7.1 NW Mainland WPCP Sewer System Expansion CIP (2024 - 2029)
Overall
Priority

Project Description

Capital Cost

1

LS5001 Upgrades

$475,000

2

LS4119 Upgrades

$470,500

3

LS4902 (Dover Hall) and Forcemain System
Upgrades

4

LS4992 (Plum Creek) and Forcemain System
Upgrades

$354,438

5

LS5002 Upgrades

$93,750
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Table 8.7.2 Academy Creek WPCP Sewer System Expansion CIP (2024 - 2029)
Overall
Priority

Project Description

Capital Cost

1

2.0 MGD Academy Creek WPCP Expansion and
Reuse Distribution

$22,500,000

2

LS4WTP Gravity System Upgrades

$3,184,063

3

LS4048, Gravity and Forcemain System Upgrades

$4,673,969

4

LS4039 Upgrades

5

LS4110 and Forcemain System Upgrades

$2,333,188

6

LS4118 and Forcemain System Upgrades

$1,710,625

7

LS4109 Upgrades (Septic)

$16,250

$43,750

Table 8.7.3 Exit 29 WPCP Sewer System Expansion CIP (2024 - 2029)
Overall
Priority

Project Description

Capital Cost

1

1.0 MGD Reuse Distribution System Construction

2

LS3101 Upgrades

$11,875

3

LS3114 and Gravity System Upgrades

$313,250

5

LS3300 and Forcemain System Upgrades

$1,506,375

4

LS3301 and Forcemain System Upgrades

$1,571,125

6

LS3302 (Near Peninsula) Upgrades
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Table 8.7.4 St. Simons Island WPCP Sewer System Expansion CIP (2024 - 2029)
Overall
Priority

8.3

Project Description

Capital Cost

1

Jones Creek Gravity, Lift Station and Forcemain
System Construction (Septic)

$329,750

2

Butler Plantation Gravity, Lift Station and
Forcemain System Construction (Septic)

$897,500

3

Carts Subdivision Gravity, Lift Station and
Forcemain System Construction (Septic)

$159,000

4

Settler's Hammock Gravity System Construction
(Septic)

$122,750

5

Musgrove Plantation Phase II Lift Station and
Forcemain Systems Upgrades (New Development)

$510,000

6

Golden Isles Marina Townhouses, Lanier Island
WPCP Transfer to SSI WPCP and LS2030
Forcemain Upgrades

$1,152,625

FUNDING OPTIONS

Glynn County and the City of Brunswick are facing many of the same problems as other areas of
the coastal Southeastern United States; that is a dramatic and rapid decline in what was earlier
rapid growth coupled with aged and undersized infrastructure and a multitude of changes in the
ability to fund project costs. This Master Plan has identified those areas where improvements are
needed for the sewer and water infrastructure as well as those areas where new services are
desired.
Just a few years ago the County was financing a number of large capital improvements such as
the Exit 29 WWTP with the anticipation that new growth would provide the revenues to pay the
debt service and operational costs for these facilities. However, more recently, the sudden
decline of growth has left the JWSC in a position of having to place the burden of the costs of
facilities such as these on the existing County rate payers as the anticipated revenues from new
growth have not materialized.
In the past the County utilities have relied on a combination of GEFA, bank secured bonds and
capital tap fees for generation of funds to pay for capital improvements. However, the current
stagnation of growth and revenues has, and will continue to stress the ability of the JWSC to
continue to support new growth. This Master Plan outlines a wide array of rehabilitation and
repair projects that must be undertaken to ensure the sewer and water systems are maintained at
their current level of service and will continue to meet regulatory requirements for proper and safe
operation.
In order to keep pace with the needed repairs to the existing utility systems, the rehabilitation and
repair projects alone are estimated to require a substantial amount of capital funding that will
further stress the existing utility fees charged to current customers. A summary of these costs is
provided in Table 8.8 below:
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Table 8.8 Rehabilitation/Repair Funding Needs
Years

Sewer System Capital Needs

Water System Capital Needs

2009-2014
2014-2019
2019-2024
2024-2029
Total

$7,869,074
$20,970,643
$13,142,173
$5,574,893
$47,556,893

$3,301,384
$30,000
$0
$0
$3,331,384

In order to fund these projects, the JWSC will need to implement as many creative funding
options as possible so as to minimize, as much as possible, the need for the JWSC to take on
new debt. The conventional means of issuing new bond or GEFA loans as the main source of
funding for projects has to be supplemented as much as possible with funding sources that
minimize, to the greatest extent possible, any new debt service to the existing JWSC customers.
In addition to the above rehabilitation and repair projects, there are also considerable demands
being place on the JWSC to continue to support future growth in the County. This Master Plan
has identified a 20 year plan to meet the requested utility needs of the development community.
A summary of the projected costs of meeting the development needs for either expansion or
creation of new utility systems to support new development are outline in Table 8.9 below:
Table 8.9 New Development/Growth Funding Needs
Years

Sewer System Capital Needs

Water System Capital Needs

2009-2014
2014-2019
2019-2024
2024-2029
Total

$48,273,844.00
$96,402,919.00
$84,568,281.00
$63,068,469.00
$292,313,513

$11,387,888
$29,893,313
$31,293,750
$20,568,750
$93,143,701

It is not practical for JWSC to consider that within the current and near term future that it will have
the ability to fund even a portion of new development and growth related projects as funding for
rehabilitation and repair must take precedent. In addition, the current stagnation of the
development market has all but eliminated the ability to collect capital tap fees that have been
relied on in the past to offset some capital project costs. Funding the rehabilitation and repair
alone will be challenging for JWSC. Therefore, JWSC must find alterative funding sources and
create new policies if the utility wishes to support new development and growth related project
where possible while still maintaining a financially sound and strong utility system. Potential
options for alternative funding are outlined later in this section.
The funding options that may be available to JWSC are outlined below. JWSC will need to be
creative in how it uses all these sources to develop funding programs for the project needs
outlined in this Master Plan.
8.3.1

REVENUE BONDS

JWSC has inherited a number various revenue bonds from both the County and City utility
systems. The current intent is to consolidate and reissue new debt at the time the utilities are
officially merged. As the debt service to cover the consolidated reissuance is already included in
the existing utility rates the issuance of this  debt  should  not  have  a  financial  impact  on  JWSC’s  
existing rates. However, as the level of debt service associated with Revenue Bonds increases
(as more money is borrowed) JWSC runs the risk of:
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A lowering of its future credit rating as more debt is added.
A  possible  increase  in  its  debt  service  earnings  test.  The  “earnings  test”  is  a  requirement  
to generate 10% to 50% more general fund revenues each year to ensure to the
bondholders that moneys will be available to pay debt service. Currently the JWSC
Board has set a goal of coverage of 150% of revenues. It is anticipated with the current
debt load that it will take between five and seven years to achieve this goal. However, as
more debt is issued, the ability to reach this goal will become more difficult.
Bond issuance costs continue to rise as do bond insurance costs (when available). Even
a small bond (under $500,000.00) can cost approximately $25,000.00 to $35,000.00 to
issue. The issuance costs of large bond issues ($10,000,000.00 or greater) can exceed
$100,000.00.
Experiencing rapid and drastic changes in rates and terms for issuance of bonds.
Currently the municipal bond market rates are attractive, but as was experienced in the
end of 2008 rates can change rapidly and terms and conditions for the issuance of bonds
can become more difficult to meet.
Use of Revenue Bonds should not be the primary means of funding rehabilitation and repair or
new projects related to growth or development as the existing customer base cannot support the
significant amount of new debt service and coverage that would be needed to support such
bonds.
8.3.2

STATE REVOLVING FUNDS

As an alternative to revenue bonds the County has borrowed considerable money from the
Georgia EPD State Revolving Fund financing program (SRF). SRF provides low interest loans
for a long term to qualifying utilities for the purpose of funding improvements. These funds can
be used for infrastructure, expansion, and repair and upgrading. Though issuance costs are
relatively low, one drawback of SRF is that federal requirements for wage scale determinations
(Davis Bacon Act) and other such federal oversights would have to apply to each construction
contract. Contractor compliance with such requirements can typically add approximately 10% to
contractor’s  bids.  
8.3.3

GEORGIA FUND LOAN PROGRAM

The Georgia Fund Loan Program is a program instituted by the Georgia Environmental Facilities
Authority (GEFA) and the Georgia Environmental Protection Division (EPD) which provides low
interest rate loans through a state bond-funded program for all types of water and sewer projects
including water and sewer mains, treatment facilities, pumping stations, wells, and water storage
tanks. Loans can be used for full or partial project funding. Any county or municipality certified
as a Qualified Local Government by the Department of Community Affairs, and the water and
sewer authorities within those governments may apply for a loan. Loans are not need based.
The maximum loan amount per year per applicant for water and wastewater loans is calculated
based on the population of the community. The maximum amortization period is 20 years and
the approximate interest rate on the loan is based on the interest rate paid by the State on its
most recent 20-year general obligation loan issue. Communities may be eligible for lower interest
rates.
The County has used a considerable amount of GEFA funding for projects such as the Exit 29
WWTP as well as many water and sewer infrastructure projects. Except for a significant grant
JWSC received via GEFA as part of the federal stimulus program, most of the existing GEFA
loans require repayment.
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JWSC should continue to work with GEFA to identify other potential grants or loan/grant
programs they may be eligible to participate in.
8.3.4

STATE AND FEDERAL GRANTS

JWSC should continue to work with its legislative delegations at both the state and federal level to
identify opportunities for obtaining grants to offset capital costs. Grant opportunities could
include:
Federal Grants that may become available through GEFA or other similar agencies as
may be available through future stimulus funding for infrastructure repair and
replacement.
Many utilities have been successful in obtaining direct Federal Appropriations for specific
growth related project or for critical infrastructure projects. For example the Charleston,
SC Water System was able to obtain $100 million in Federal Appropriations to replace its
aged and severely damaged sewer collector tunnel and shaft system so as to avoid
catastrophic environmental problems.
8.3.5

PRIVATE BANK FINANCING

Many major regional banks such as BB&T, Bank America and others have developed
governmental finance divisions so they can offer alternative financing to local and state
governments. Recently, JWSC used bank qualified bonds to support the construction costs of
the Exit 29 WWTP. These leading institutions provide a wide array of flexible financing options
especially when a utility may have already exhausted their conventional revenue or general
obligation bonding capabilities and/or where loan amounts do not warrant the use of revenue or
general obligation bonds. Benefits of this form of financing include short and long term
competitive interest rates with low issuances costs. The requirements needed to borrow funding
vary from bank to bank and with the type of infrastructure being financed.
The disadvantage of Private Bank Financing is that bank qualified borrowing limits are capped
and would not approach the funding needs of JWSC over the next 20 years. However, they are a
good and cost-effective means to quickly raise capital.
8.3.6

CAPITAL TAP FEES

A properly implemented Capital Tap Fee Program, though not a true financing mechanism, can
provide a utility with substantial revenues. The County and City currently have Capital Tap Fee
program in place and these should be segregated into separate interest bearing accounts that
are earmarked specifically to growth related projects (as required by law). Currently collected
County capital tap fees are divided into districts: City, Saint Simons Island, the North Mainland,
and the South Mainland. Capital monies received do not move between the four districts and the
fees are collected and spent in the same district.
Currently both the City and County Capital Tap Fee program are one of only a few that defer
collection of capital fees until the time water and/or sewer service is actually applied for (when
utilities become operational). Using this method has a number of disadvantages that can
significantly degrade the financial capabilities of JWSC:
As capital fees are not collected until well after funding, design and construction of utility
infrastructure is completed and are only collected as service is provided (which may take
a number of years to reach build-out), JWSC is having to carry the costs associated with
funding and operating new utility infrastructure until a sufficient number of customers who
can generate the needed revenues are connected to the new utility system. Historically,
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this process has taken many years to reach equilibrium and in the interim the burden of
these costs have been placed on the existing utility rate payers.
The current fees charged are extremely low when compared to the actual cost per
Residential Equivalent Unit (REU) associated with construction of new infrastructure to
support development and growth. A current assessment of fees is being prepared based
upon the proposed Master Plan development and growth related projects and, in most
likelihood, will be significantly higher than the fees currently charged.
Changes to the current Capital Tap Fee program must be implemented to allow the generation of
capital funding prior to implementation of any development or growth related project.
Recommendations for changes to this program are:
When revisions to the Capital Tap Fee rates are recommended in the near future, JWSC
should implement these rates. Rate proposed will be proportional to the actual financial
impact the addition of new REUs has on JWSC.
The timing of collection Capital Tap Fees should be changed. Collection of fees should
be made at the time a commitment to provide utility service is given. In other words,
before a development project is approved for construction or when capacity commitments
are made to developers. This will allow JWSC to have Capital Tap Fee funds available to
them at the time a development related project is implemented thus avoiding borrowing
and the associated new debt service and the rate increases.
In summary, JWSCS has a number of difficult financial challenges to overcome in order to make
the improvements to the combined utility systems outlined in this report. To face these
challenges as economically and rapidly as possible a creative and long term financing plan needs
to be developed based on the sequencing of work outlined in this Master Plan.
8.4

STAFFING LEVELS

The JWSC was established with a goal to provide a single, unified water and sewer system which
enhances the service to its customers by avoiding the inefficient duplication of resources and
ensuring the availability of service for the existing customer base and the anticipated future
growth within the City and County. The staff operating and maintaining the infrastructure play a
significant role in whether these goals can be achieved.
One of the first issues that must be resolved when determining how to staff a utility and how to
operate it is really a philosophical question of what level of service does the utility desire to
uphold. There are several options but at the extremes there are the option to run the utility to
failure or to operate in a preventative manner aspiring to be predictive about the state of the
utility. There are obviously very different advantages and disadvantages to both. When running
a utility to failure or operating in a reactionary manner, the capital, operational and staffing costs
to operate the utility may appear to be lower but this is typically only in the short term. As this
reactionary state of being continues, the system assets will begin to deteriorate and ultimately will
lead to system wide failure. At this point capital costs will obviously increase as will the staffing
costs necessary to bring in experts or contractors to repair the systems where possible. There
may also be a threat to public health from the utility failure which in turn will likely lead to the
involvement of an environmental regulatory agencies. Such involvement by a regulatory agency
like the Georgia EPD or the EPA will typically result in excessive fines and consent orders.
Although the initial costs of running a utility in a reactionary manner appear to be more cost
effective, as the operations continue in this manner the costs of operation, staffing, repairs and
fines are likely to increase exponentially.
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If a utility strives, however, to operate in a preventative manner and maintains qualified staff inhouse to achieve these goals, over time the staff will begin to gain an understanding of the utility
and the equipment. Through routine and in some instances almost daily field visits staff will
become almost predictive in their understanding of the needs of the system. From a staffing
salary perspective a preventative operation will cost more but these salary fees will be more than
offset by reduced maintenance and repair costs and an extended life cycle of equipment.
If the desired level of service is to be preventative then it is unlikely that any contractual
outsourcing of operations and maintenance could be cost effective. Ultimately there are
advantages and disadvantages to both contract and in-house utility operations which must be
weighed in conjunction with the desired goals. The primary functions of public health and safety,
reliable service, and affordability must be considered. Any agreement between municipal utilities
and private operations and maintenance providers should include appropriate and measurable
objectives to ensure an appropriate level of service is maintained while maximizing the service life
of system assets. Additionally, joint protocols for capital improvement planning, budgeting and
implementation should be adopted between the Utility and the operations and maintenance
provider.

Brunswick Glynn County JWSC

Applied Technology & Management, Inc.

8-45
Water Sewer Master Plan

9.0

CONCLUSIONS AND RECOMMENDATIONS

The goal of the Brunswick – Glynn County JWSC Water and Sewer Master Plan is to assess the
condition of the City of Brunswick and Glynn County water and sewer systems and plan for the
20-year capital improvements necessary to meet the current and projected service area needs. In
order to assess inefficiencies in the water and sewer systems and to eliminate redundancies, an
evaluation of the major components of the water and sewer systems was completed; hydraulic
models of the water and sewer systems were developed and calibrated using InfoWater and
InfoSWMM software packages, respectively, and an analysis of the rainfall developed inflow and
infiltration into the gravity sewer systems was compiled. This evaluation spans a 20-year study
period and included reviews of both the current and projected 2029 water demands and sewer
generation rates for the service areas based on an analysis of actual flows and treatment
volumes, billing data, and population projections prepared with City and County staff and
community involvement.
The overall service area of the City of Brunswick and Glynn County water and sewer systems
incorporate four separate areas: the North Mainland, the City of Brunswick, the South Mainland,
and St. Simons Island. In 2006, ATM completed the St. Simons Island 20 Year Water and Sewer
Master Plan which provided a similar scope of services as this master plan project for the areas
of St. Simons Island, Sea Island, and Lanier Island. As most of the necessary information was
developed for the 2006 master plan, only an update for the 2009 to 2029 period has been
provided for the St. Simons Island, Sea Island, and Lanier Island areas.
Currently the City owns the City of Brunswick Water System and the Academy Creek WPCP
System. The facilities are operated and maintained by JWSC staff. The Academy Creek WPCP
System collects, conveys, treats and disposes of sewage from the North Mainland in addition to
flows from the City. Prior to the formation of the JWSC, the sewage collected in the North
Mainland was transferred, per the terms of an intergovernmental agreement between Glynn
County and the City of Brunswick, to the Academy Creek WPCP collection and transmission
system for treatment and discharge. Four Parshall flumes located near the discharge points from
the North Mainland were used to monitor, measure, and bill Glynn County for the sewer treatment
and disposal fees. Now that the JWSC acts as an agent for both the City of Brunswick and the
Glynn County sewer systems, the North Mainland and City of Brunswick sewer systems are
considered one system although operation of the North Mainland system is still provided by
United Water. The County owns the North and South Mainland Water Systems, the Exit 29
WPCP System, and the St. Simons Island Water System and WPCP System. United Water, a
contract operator, operates and maintains the Glynn County owned water and sewer facilities.
As noted above, one of the first tasks of the Master Plan was to assess the system condition by
performing field inspections of the major transmission systems and evaluating the water pollution
control plants and the water production facilities’ operating abilities. Information gathered during
the site visits and from JWSC GIS databases and equipment manufacturers was used to develop
the hydraulic models.
The results of the facility inspections and the hydraulic models indicate that all of the water
systems are effectively well operated and are in relatively good condition, although there are
some reliability issues in the South Mainland Water System due to the lack of an emergency
generator and a deteriorated hydropneumatic tank. The Academy Creek and South Mainland
WPCP transmission systems all function properly but there were several lift stations noted as
having significant corrosion and that had more than normally acceptable wear and tear. The
sewer lift stations on St. Simons Island have effectively remained in the same condition as they
were in 2005 with numerous lift stations only having one pump which exposes the system and the
community to sanitary sewer overflows and potentially public health issues.
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As noted, a limited amount of rehabilitation was performed by the County on the St. Simons
Island sewer facilities during the three years since completion of the 2006 Master Plan which
means that not only were the maintenance conditions not addressed, but that the operational and
design problems with the lift station systems was also not addressed and therefore continues to
restrict the conveyance capacity of the system and again increases the potential for sanitary
sewer overflows.
The hydraulic sewer models for the Academy Creek and Exit 29 WPCP systems indicate that the
systems have sufficient capacity for the base sewer flows and that although there may be
sections of insufficient or negative slopes, the facilities can still hydraulically handle the peak
flows. The occurrence of rainfall developed inflow and infiltration (RD I/I), however, does have a
significant impact on several of the sewer systems and leads to loss of system capacity,
additional operations costs to transfer and treat RD I/I, and can cause structural damage and loss
of integrity in the system. The Academy Creek WPCP system is an older system, similar in
nature to the St. Simons Island WPCP system, and both have significant amounts of concrete
and VCP pipe which is susceptible to RD I/I. The RD I/I analysis determined that approximately
60% of the Academy Creek sewer sub-basins and 50% of the St. Simons Island sewer subbasins indicate Critical to Medium RD I/I. Two sub-basins on St. Simons Island show RD I/I
greater than 20 gpd/LF and two sub-basins in the Academy Creek WPCP system show RD I/I
greater than 10 gpd/LF. Also noteworthy is the fact that some of the sub-basins indicating high
RD I/I are newly constructed PVC systems and should have minimal RD I/I. RD I/I in recently
constructed sub-basins of plastic materials typically implies a lack of quality construction and
monitoring of the contractor’s activities.
Many of the large gravity sewers in the Academy Creek and St. Simons Island WPCP collection
systems are constructed of concrete or ductile iron and when coupled with significant RD I/I can
become deteriorated and structurally unsound. The collapse of such large pipes under roadways
or public areas can be detrimental.
In summary, between all of the water and sewer systems, Rehabilitation Capital Improvement
Projects (CIP) totaling $3.3 million and $47.5 million, respectively, have been identified for
completion over the 20 year study period, although the majority are recommended for completion
within the next ten years.
Glynn County is poised for significant development in the western and northern reaches of the
County and the City is anticipating redevelopment leading to increased density in the near future
in accordance with the respective Community Agendas. Based on the available data and the
population projections generated for the Master Plan, the North Mainland is expected to grow by
2196% over the 20 year study period, and the South Mainland population is anticipated to
increase by 1896%. These new developments will need water and sewer infrastructure and will
be looking to the JWSC for supply and collection services. Completion of the Rehabilitation CIP
projects listed in Section 8.0 will successfully bring the existing water and sewer infrastructure to
an acceptable and reliable level of service which can then be extended or expanded as
necessary to serve future growth. The Expansion CIP developed for projected water and sewer
population growth throughout the 20 year study period include approximately $290 million for
sewer system expansions and approximately $100 million for water system expansions.
The projected growth and development in the north and western portions of the County will also
require the construction of an additional water pollution control plant which, based on the
population projections, should become operational during the period from 2014 – 2019, preferably
in the northwest area of the mainland north of Highway 99 and west of Highway 341/Spur 25
where it will be central to development. By the end of the 20 year study period the flow to the
new WPCP is estimated to exceed 7.0 MGD. Before the end of the 20 year period it is possible
that the 13.5 MGD Academy Creek WPCP will require an expansion but reduction of RD I/I or
redirection of sewer flow to the NW Mainland WPCP may alleviate the need for an expansion.
With rehabilitation of the gravity sewer systems on St. Simons Island, the 4.0 MGD St. Simons
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Island WPCP is anticipated to have sufficient capacity for the 20-year study period including
sewer flows from Lanier Island.
The need for additional water production facilities is also anticipated for the North Mainland and
South Mainland Water Systems. Based on the projected rate of development, the North
Mainland Water System will exceed the permitted groundwater withdrawal rates within two to five
years. The South Mainland Water System will exceed permitted capacity within ten years. The
City of Brunswick water system is projected to have sufficient capacity for the service population
throughout the 20 year study period. Recently the St. Simons Island and Hampton Point water
systems on St. Simons Island were connected together. With this connection, it is anticipated
that the joined St. Simons Island water system has sufficient capacity for the 20-year study
period, for both peak and non-peak demands. It is not projected however that there is sufficient
capacity in the joined St. Simons Island water system to connect both the Sea Island and Lanier
Island water systems.
The JWSC was established with a goal to provide a single, unified water and sewer system which
enhances the service to its customers by avoiding the inefficient duplication of resources and
ensuring the availability of service for the existing customer base and the anticipated future
growth within the City and County. The completion of the Master Plan has been the first step in
achieving these goals and establishes the minimum efforts which should occur to provide the
desired high level of service to the customer base.
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