2020 Service Delivery Plan Update

2.

Assessment of the Existing Water and Wastewater System

The first step in evaluating whether infrastructure is sufficient to meet current and future needs is to assess the
existing system. This section outlines the existing PUD water and wastewater system. This information will form the
basis for identifying future water and wastewater needs (described in Section 3) and recommended improvements to
meet those needs (described in Section 4).

2.1

History of the Water System

From the founding of the City of Athens in 1800 until the year 1880, water supply for domestic use and fire
protection was available from wells and a limited number of cisterns in the downtown area. A private water company
constructed the first water works in the city in 1880. By the early 1890s, the City of Athens terminated the private
company’s franchise and constructed a municipal water works. This municipal system was a filter plant with an initial
capacity of 1 million gallons per day (MGD), a 175,000-gallon treated water storage tank, and 16 miles of water
lines.
During the mid-1930s, the original filter plant was abandoned, and a new water treatment facility was constructed at
the site of the current J.G. Beacham Water Treatment Plant (WTP). The new facility had a capacity of 3 MGD and
included settling basins, sand filters, and mechanical equipment for chemical dosing. The City of Athens also
constructed a raw water pumping station on the North Oconee River, additional distribution lines, and an elevated
storage tank. From 1950 through the 1980s, water system projects included a series of expansions and
improvements to the WTP, construction of additional raw water intakes and pump stations on the North Oconee and
Middle Oconee Rivers, and a continuous installation of water mains and elevated storage tanks throughout ACC.
During this time, water service was extended to the cities of Winterville and Bogart, and to Oconee, Jackson,
Madison, and Oglethorpe counties.
Prior to this 2020 SDP Update, major improvements to the water system were completed, including construction of
new water mains throughout ACC, a new rapid mix basin, new finished water pumping, raw water pumping
improvements, backup diesel generators, improved treatment process facilities, chemical storage and feed facilities,
two elevated finished water storage tanks, improvements to the lagoon drain structure and embankments, and
operations building remodeling. Additionally, significant improvements to the water distribution system have been
made, using funds from special-purpose local-option sales tax (SPLOST). PUD has recently replaced all the water
distribution lines in downtown Athens, because of their age and/or condition, to improve water quality and increase
fire protection. To date, water distribution lines have been constructed on every public roadway with a structure in
ACC.

2.2

Existing Water System

The ACC water system today has a design capacity of 36 MGD and a permitted peak day capacity of 34.75 MGD. The
system produces high quality drinking water that complies with all current federal and state standards to nearly all
of ACC residential, commercial, governmental, and industrial users within its political boundaries. Approximately 2
percent of the population maintains private wells for water supply, and another small portion receives water from 1
of 9 private community water systems in operation, serving a total population of approximately 2,300 individuals
(GAEPD, 2019). The existing ACC water system, as well as locations of the private water system, are shown on Figure
2-1. Details of the water system are provided in the following sections.
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Figure 2-1: Existing Municipal and Private Water Systems
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2.2.1

Water Supply

Raw water for the ACC water system is withdrawn from the North Oconee River and Middle Oconee River and from
the Bear Creek Reservoir (Figure 2-2). ACC is permitted to withdraw up to a combined total of 34.75 MGD
(maximum day) from these sources (Table 2-1).
PUD is permitted to withdraw from the North Oconee River, at the J.G. Beacham WTP, when flow is greater than
7Q10 (the lowest average discharge during 7 consecutive days, occurring once every 10 years on average) of 31.6
cubic feet per second (cfs). PUD’s permitted withdrawal from the North Oconee River is 34.75 MGD maximum day,
25.5 MGD monthly average.
PUD is permitted to withdraw from the Middle Oconee River, just upstream of U.S. Highway 29, when flow is greater
than 7Q10 (44.4 cfs). Permitted withdrawal from the Middle Oconee River is 16 MGD maximum day, 16 MGD
monthly average.
The Bear Creek Reservoir was constructed in June 2002 and provides off-stream storage for ACC, as well as for
Barrow, Jackson, and Oconee counties. The Bear Creek Reservoir was designed to provide low flow protection to the
Middle and North Oconee Rivers and must be operated to pass flows equal to 4.0 cfs (the 7Q10 downstream of the
reservoir) or greater at all times. The permitted yield of the Bear Creek Reservoir for all four counties is a monthly
average 58 MGD and a maximum day 79 MGD. The ACC allotment of this yield is 44 percent (monthly average 25.5
MGD and maximum day 34.75 MGD).
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Figure 2-2: Permitted Raw Water Withdrawals and Wastewater Discharges
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Table 2-1: Permitted Raw Water Withdrawal
2020 Service Delivery Plan Update – Infrastructure Element
Permitted Withdrawal
(Permit Number)

Permitted Monthly Average (MGD)

Permitted Maximum Day (MGD)

Middle Oconee River
(029-0304-02)

16.0

16.0

North Oconee River
(029-0301-03)

25.5

34.75

Bear Creek Reservoir
(078-0304-06)

25.5

34.75

Note 1

34.752

Permitted Total
Notes:
1.

The ACC water system does not have a cumulative monthly average permit limit; however, during drought conditions, when flows in
the Middle and North Oconee Rivers are less than the 7Q10, the Bear Creek Reservoir is the only available water source.

2.

The ACC water system can withdraw raw water from three sources but cannot exceed a combined maximum of 34.75 MGD
(maximum day).

Raw water flow is pumped from the Bear Creek Reservoir to the J.G. Beacham WTP through two 36-inch ductile iron
pipe (DIP) raw water mains that were installed in 2000. The length of pipeline from the Bear Creek Reservoir pump
station to the WTP is approximately 12,000 linear feet (LF).
2.2.2

Water Treatment

The J.G. Beacham WTP, located adjacent to the North Oconee River on Barber Street, is the only facility operated by
PUD for potable water treatment. The plant was originally constructed in 1935 and has been expanded and
upgraded several times. In 2009, major improvements to the WTP were completed, including expansion from 28
MGD to peak day design capacity of 36 MGD. These improvements were designed to meet future demands and to
ensure performance reliability and regulatory compliance with current and future drinking water regulations. In
2011, the permitted capacity of J.G. Beacham WTP was increased to 34.75 MGD (Permit CS0590000).
Figure 2-3 provides a site plan of the J.G. Beacham WTP. Note that the site plan includes the proposed location of
the recommended future solids handling facility and the future drinking water regulations treatment project, which
are discussed in Section 4. Current treatment processes include removal of suspended particles through flocculation,
filtration through multimedia filters, ultraviolet (UV) disinfection, and fluoridation. Finished water is stored in two
3.5-million gallon (MG) clear wells before being pumped to the distribution system. The WTP has a pair of 2.0megawatt backup diesel generators that supply emergency power during outages.
Table 2-2 summarizes J.G. Beacham WTP water production between 2006 and 2019. From 2007 to 2008, water
production substantially decreased, and remained fairly stable from 2008 through 2011. Water production
decreased again to a new stabilized level from 2012 through 2019. The decrease in water production can be
attributed to water conservation efforts taken in response to drought conditions, as well as an economic downturn.
These production values were used to develop a water use profile for ACC and associated water demands, which are
discussed in Section 3.2.
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Figure 2-3: J.G. Beacham Water Treatment Plant Site Plan
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Table 2-2: Water System Production
2020 Service Delivery Plan Update – Infrastructure Element
Year

Annual Average Daily Production
(MGD)

Maximum Day Production
(MGD)

2006

17.2

25.4

2007

16.2

27.6

2008

13.6

18.0

2009

13.4

17.9

2010

13.1

16.8

2011

13.2

17.4

2012

12.3

15.5

2013

11.3

15.2

2014

12.0

16.2

2015

12.1

16.2

2016

12.6

15.1

2017

12.1

15.0

2018

12.5

15.5

2019

12.7

16.0

2.2.3

Solids Handling

J.G. Beacham WTP solids are treated passively using a 3-acre, onsite lagoon. The WTP processes generate solids
from two major sources: chemical precipitates that settle in the sedimentation basins, which are a result of
mixing alum, lime, and potassium permanganate with raw water, and solids in the filter backwash. These solids
are produced at an approximate rate of 500 pounds per million gallons of water and are discharged into the
WTP’s lagoon. As settling occurs, clear water is decanted and discharged into the North Oconee River under the
National Pollutant Discharge Elimination System (NPDES) permit GAG640000. The lagoon is periodically
dredged to remove the accumulation of solids. Currently, there are no facilities at the WTP to mechanically
dewater waste solids generated by the treatment process.
2.2.4

Water Distribution

The ACC PUD water distribution system (Figure 2-1) includes approximately 810 miles of water lines and
supplies service to approximately 41,300 customer accounts. The system consists of water distribution and
transmission mains with associated smaller pipelines connecting to the service lines of individual customers. The
pipes range in size from 2 to 48 inches in diameter. PUD owns, maintains, and operates all of these water lines.
However, service lines are typically funded by property owners or developers; therefore, recommendations for
new or improved service lines are not included in the SDP.
The water distribution system consists of four high service pumps at the J.G. Beacham WTP, one repump station,
and three booster pump stations. One repump station (Five Points Pump Station) is located at the ground
storage tank, two pump stations (Northeast and Northwest Pump Stations) deliver water to the elevated tanks
located in the northeastern and northwestern portions of the service area, and one station (Bogart Pump
Station) serves the Bogart area. There are four tank sites in the water distribution system with a cumulative
storage volume of 4.35 MG (Northwest, Northeast, Atlanta Highway, and Five Points). Ownership of the
decommissioned Hull Road tank was conveyed to Athens Technical College. The Hull Road tank is no longer
connected to PUD’s water distribution system.

Athens-Clarke County Public Utilities Department

2-7

2020 Service Delivery Plan Update
The ACC water distribution system was initially evaluated using a hydraulic model developed in 1984. The
hydraulic model was updated in 2010, and in 2018 to 2019, it was recalibrated to include new pipes, hydrants,
fittings, and valves. The detailed hydraulic analysis of the distribution system that was completed for the
2019 Water Model Update described in Water Distribution System Calibration and Deficiency Analysis technical
memorandum (Jacobs/CH2M, 2019b) indicated that the existing distribution system could satisfy current
residential, commercial, and industrial demands.

2.3

History of the Wastewater System

Wastewater collection sewer pipes were first installed in the City of Athens and Clarke County in the late 1880s,
around the same time that the water system was being established. The first sewer pipes were installed in the
downtown area of the City of Athens and were primarily constructed of vitrified clay, in 2- to 3-foot segments.
Early, small-scale wastewater treatment systems included private septic tanks, oxidation ponds, and package
plants. These systems were often independent from one another and scattered throughout ACC until the
early 1980s.
In 1962, the City of Athens constructed a Water Reclamation Facility (WRF) on the North Oconee River to serve
its central business district and industrial areas northeast of the city. In 1964, the City constructed a second WRF
on the Middle Oconee River. In 1979, the Cedar Creek WRF was constructed, primarily to treat wastewater from
the southeastern portion of Clarke County. Since construction of the WRFs, several improvements have been
made to wastewater infrastructure in ACC. During the 1970s, the City of Athens extended sewer interceptors to
27 oxidation ponds and package plants, some of which were not treating wastewater to current standards.
Additionally, each of the three WRF facilities have been expanded or replaced. Replacement of the North Oconee
WRF was completed in March 2012, and replacement of the Cedar Creek WRF was completed in July 2011.
Upgrades and expansions of the Middle Oconee WRF were completed in August 2012. ACC WRF improvements
included the influent pump stations, headworks facilities, advanced secondary activated sludge systems,
secondary clarifiers, UV disinfection, post-aeration, aerated sludge holding, centrifuge dewatering systems, and
odor control systems for each WRF.
Each of the three WRFs were initially operated to provide secondary treatment with trickling filters, with a total
capacity of 9 MGD (Table 2-3). With the most recent upgrades and expansions, the combined capacity of the
three facilities is 28 MGD. Figure 2-2 shows PUD’s permitted monthly average wastewater discharges.
Table 2-3: Initial and Expanded Capacity of ACC WRFs
2020 Service Delivery Plan Update – Infrastructure Element
Water Reclamation Facility

Initial Capacity (MGD)

Expanded Capacity (MGD)

North Oconee WRF

5

14

Middle Oconee WRF

2

10

Cedar Creek WRF

2

4

Total

9

28

2.4

Existing Wastewater System

ACC PUD currently provides wastewater collection and treatment to ACC industrial and commercial users and to
approximately 75 percent of the residential population. This section details the PUD wastewater system, as well
a private wastewater system and areas served by private septic systems. As wastewater collection is influenced by
the natural drainage of the land, a discussion of the drainage basins in ACC is provided first.
2.4.1

Drainage Basins

With the exception of a small portion in the northeastern corner (Sulphur Springs), land within ACC drains to the
Oconee River Basin. Drainage basins separate ACC into 15 major drainage basins and 73 drainage sub-basins
(Figure 2-4). Of the 73 sub-basins, 70 are included in either the North Oconee, Middle Oconee, or Cedar Creek
drainage basins. Three sub-basins (Little Bear Creek, Sulphur Springs, and Big Creek) and portions of other sub-
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basins are located in low-density development areas that have been identified as being better served by onsite
septic systems.
The North Oconee drainage basin includes approximately 56,500 people (based on ACC Economic Development
2020 population projections) and encompasses 40 square miles. The drainage basin includes the downtown
business district, UGA, and all of the major industrial districts. The Middle Oconee drainage basin includes
approximately 49,000 people and encompasses 33 square miles. The drainage basin includes mostly residential
and commercial developments. The population of Cedar Creek drainage basin is nearly 25,500 people and
encompasses 31 square miles. It is the least populated of the three basins and comprises primarily residential
areas.

Figure 2-4: Drainage Basins
2020 Service Delivery Plan Update – Infrastructure Element
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2.4.2

Wastewater Collection

2.4.2.1

Public Wastewater

PUD’s wastewater Service Area is comprised of three major Service Areas: North Oconee, Middle Oconee, and
Cedar Creek WRF Service Areas (Figure 2-5). The PUD wastewater collection system consists of approximately
487 miles of gravity sewers and one pump station (Weatherly Woods Pump Station), which serves approximately
2.5 miles of force main piping. Gravity sewer pipes range in size from 8 to 54 inches in diameter and include
trunks (pipes along the Middle Oconee, North Oconee, or Oconee River), interceptors (pipes along streams or as
outfalls), and smaller collectors and service lines, which are required to establish customer connections.

Figure 2-5: Wastewater Service Area
2020 Service Delivery Plan Update – Infrastructure Element
Figures 2-6 through 2-8 provide the layout of North Oconee, Middle Oconee, and Cedar Creek Service Areas,
including all of the trunks, interceptors, and collectors. The North Oconee WRF Service Area includes
approximately 175 miles of gravity sewer lines, ranging in size from 8 to 54 inches in diameter. The Middle
Oconee WRF Service Area includes approximately 229 miles of gravity sewer, ranging in size from 8 to 42 inches
in diameter. The Cedar Creek WRF Service Area was originally developed to eliminate several small treatment
systems. Within the Cedar Creek WRF Service Area are 83 miles of gravity sewer pipe, ranging from 8 to 36
inches in diameter. Additionally, a pump station located in the Weatherly Woods Subdivision transfers
wastewater flow via 2.5 miles of force main from the Upper Shoals Creek Basin to the Cedar Creek Interceptor.
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Figure 2-6: North Oconee WRF Service Area – Wastewater Collection System
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Figure 2-7: Middle Oconee WRF Service Area – Wastewater Collection System
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Figure 2-8: Cedar Creek WRF Service Area – Wastewater Collection System
2020 Service Delivery Plan Update – Infrastructure Element
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2.4.2.2

Rainfall Derived Inflow and Infiltration and Groundwater Infiltration

In addition to wastewater collected from customers, some amount of rainfall-derived inflow and infiltration
(RDII) and groundwater infiltration (GWI) flow into the wastewater collection system is unavoidable. Inflow refers
to stormwater flow that enters manholes and gravity sewers through direct flow into the sewer from the surface.
Infiltration can originate from either rainfall or groundwater. RDII refers to stormwater flow that filters through
pavements or soils before entering the sewer system. In some cases, RDII may come from non-surface sources
such as customer foundation drains, roof leaders, or cellar area drains. GWI refers to groundwater that enters the
wastewater collection system through defective joints, broken pipes, or cracked manholes. Excessive amounts of
RDII or GWI can have detrimental effects on system performance including surcharging pipes, sanitary sewer
overflows, and/or increased consumption of hydraulic capacity at WRFs.
PUD conducted flow monitoring studies in 2002, 2010, 2012, and 2015 to quantify RDII and GWI in its
wastewater system. Most recently, comprehensive flow monitoring in the sanitary sewer system was performed
from February 2 through April 23, 2015, to evaluate dry and wet weather flow in the wastewater collection
system. Capturing a significant wet weather event during the study was critical to evaluating volumes of RDII and
GWI. The 2015 study utilized 52 flow meters and 10 temporary rain gauges installed in select locations in the 3
major WRF service areas. Active flow monitoring occurred during dry and wet weather periods to collect
sufficient data to identify dry weather flows and characterize the relationship between precipitation and sewer
system flow.
Data gathered during the 2015 flow monitoring period were analyzed to identify the following for each flow
meter basin: rainfall summary, average daily dry weather flow, infiltration, and inflow components of the total
flow, net RDII and GWI, hydraulic performance evaluation, and capacity indicators at each meter. Results of the
analysis were used to prioritize recommended improvements to the sewer collection system (Section 4).
2.4.2.3

Private Wastewater

Currently, three private oxidation ponds are in ACC (Figure 2-5), with a combined capacity of 0.14 MGD. PUD has
completed sewer extension projects to two of these ponds (Country Corners Mobile Home Community and
Pinewoods Estates North). Extension of public sewer to the other oxidation pond, at Hallmark Mobile Home
Estates, is addressed in this 2020 SDP. In 2019, PUD staff-initiated activity to eliminate these oxidation ponds by
encouraging owners to connect to existing sewers.
2.4.2.4

Septic Systems

In areas planned for low-density development, privately owned treatment systems (septic tanks) may satisfy the
provision of wastewater service. Wastewater in the remainder of the unsewered areas is treated onsite by
proprietary septic systems. The area designated as the ACC Rural Zone (Figure 2-5) includes low-density
development that has been identified as being better served by onsite septic systems.
2.4.3

Water Reclamation Facilities

The PUD maintains three WRFs, with a total capacity of 28 MGD. Following the completion of major
improvements (renovations and new construction) during 2011 and 2012, the North Oconee WRF capacity is
14 MGD, Middle Oconee WRF capacity is 10 MGD, and Cedar Creek WRF capacity is 4 MGD. Overall site plans are
shown on Figures 2-9 through 2-11. Note that the site plans include the proposed location of recommended
projects that are identified in Section 4.
All three WRFs treat wastewater using screening and grit removal; biological treatment through advanced
activated sludge systems that provide biological degradation, nitrification, and phosphorus removal; settling and
clarification; and UV disinfection. Cascade re-aeration is used at the North Oconee and Cedar Creek WRFs. Odor
control and noise abatement systems have been implemented at each plant because of proximity to institutions
and residential areas.
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Each of the WRFs is regulated by the Georgia Department of Natural Resources, Environmental Protection
Division (GAEPD). The monthly average permitted effluent limits are summarized in Table 2-4.
Table 2-4: Effluent Permit Limits
2020 Service Delivery Plan Update – Infrastructure Element
North Oconee WRF
Parameter

a

Monthly
Average

Weekly
Average

Middle Oconee WRF
Monthly
Average

Weekly
Average

Cedar Creek WRF
Monthly
Average

Weekly
Average

NPDES Permit Number/Last
Issue Date

GA0021725
November 15, 2018

GA0021733
July 1, 2019

GA0034584
March 1, 2019

Receiving Waters

North Oconee River

Middle Oconee River

Oconee River

Flow (MGD)

14.0

17.5

10.0

12.0

4.0

5.0

BOD5 (mg/L)

8.0

12.0

20.0

30.0

21.0

31.5

Total Suspended Solids
(mg/L)

20

30

20

30

20.0

30.0

Ammonia, as N (mg/L)

2.0

3.0

7.5

11.3

6.0

9.0

Fecal Coliform Bacteria
(#/100 mL)

200

400

200

400

200

400

Total Phosphorus, as P
(mg/L)b

1.0

1.5

1.0

1.5

1.0

1.5

a

BOD5 = 5-day biological oxygen demand; mg/L = milligrams per liter; MGD = million gallons per day; mL = milliliters; P = phosphorus

b

Based on discussions with Georgia Department of Natural Resources, Environmental Protection Division (GAEPD), the Total Phosphorus
limit is expected to be reduced during the current permit cycle. Preliminary design reports currently being developed for 2015 SDP
Update Projects 1-201, 1-202, and 1-203 assume a monthly average Total Phosphorus limit of 0.5 mg/L.

Prior to the major WRF improvements completed in 2011 and 2012, PUD had evaluated options for treatment
regionalization and decided to develop additional capacity and make improvements at each of the three WRFs.
As wastewater flows approach the individual permitted capacity of each of the three WRFs, PUD will evaluate the
flows and their location within the system and consider pumping to other existing facilities versus increasing the
capacity of existing facilities.
2.4.4

Wastewater Solids Handling

Wastewater solids accumulated at the three WRFs are temporarily stored onsite in aerobic sludge holding tanks.
The solids are centrifugally dewatered to a solids concentration of 18 to 22 percent. The current disposal
method is to transport dewatered solids to the compost facility and landfill at the ACC Municipal Solid Waste
Landfill. At this location, a portion of the solids are mixed with shredded wood waste and composted using
static piles.
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Figure 2-9: North Oconee WRF Site Plan

2020 Service Delivery Plan Update – Infrastructure Element

2-16

Athens-Clarke County Public Utilities Department

2020 Service Delivery Plan Update

Figure 2-10: Middle Oconee Water Reclamation Facility Site Plan
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Figure 2-11: Cedar Creek Water Reclamation Facility Site Plan
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