2020 Service Delivery Plan Update

3.

Identification of Future System Needs

Projecting future conditions, or forecasting, is a critical activity to determine a water/wastewater utility’s need to
plan, design, and construct capital-intensive infrastructure, such as major water supply and treatment facilities.
Forecasting is also an essential component of evaluating current and future capacity limitations and creating a
timeline for new supplies and infrastructure needs.
This section details the development of projected future water demands and wastewater flows in the ACC Service
Area, a key component in identifying and evaluating future system needs. The future needs of the ACC water and
wastewater systems were determined by comparing the existing system (Section 2) to PUD’s service goals
(Section 1) and to projected future water demands and wastewater flows.

3.1

Forecasting Water and Wastewater Demand

The forecast of future water demand and wastewater flow is primarily based on population projections and historical
system demands and flows. During the 2015 forecasting analysis, CH2M HILL Engineers, Inc. (CH2M), now Jacobs
Engineering Group Inc. (Jacobs), used data from 2006 through 2013 to develop ACCGov’s water use profile and the
2015 forecasts (CH2M, 2015). For continuity with that exercise, CH2M collected historical water demand and
wastewater flow data from 2014 through 2017 for the Water Demand and Wastewater Flow Forecast 2018 Update
(Jacobs/CH2M, 2019a). The data were reviewed and summarized annually to establish system characteristics, to
compare characteristics to the data collected in 2014, to evaluate the accuracy of the assumptions used for the
2015 Forecast, and to compare actual data from 2014 through 2017 to projections developed in 2015 for those
years. Population projections projected in the 2015 SDP versus actual populations are listed in Table 3-1.
Table 3-1: Population Projections 2015 SDP Update Versus Actual Population
2020 Service Delivery Plan Update – Infrastructure Element
Year

Actual Populationa

Population Projections Used for the
2015 SDP Updateb

2010

116,000

117,000

2017

126,000

122,000

2020

-

131,000

2030

-

147,000

2040

-

160,000

2050

-

171,000

2060

-

182,000

a Annual Estimates of the Resident Population: April 1, 2010 to July 1, 2017, US Census Bureau, Population Division
b High adjusted growth rate provided by ACC Planning Department.

3.1.1

Population Projections

The first forecasting step for this 2020 SDP Update was the development of population projections, which was
completed in 2018 as part of the Forecast 2018 Update (Jacobs/CH2M, 2019a). At this time, the ACC Planning
Department has not updated population projections that were used in the 2015 SDP Update (CH2M, 2015). Based
on discussions with the Planning Department, PUD extended the projection rate used in the 2015 Forecast through
2060. A summary of the methodology used for the 2015 population projections is provided as follows.
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3.1.1.1

2015 Population Projections

In accordance with guidance from the ACC Planning Department, population projections developed for the 2015
SDP Update were used as a basis for this 2020 SDP Update. These projections were developed by the ACC Planning
Department and included projections at a drainage sub-basin scale for ACC’s 73 drainage sub-basins. The following
methodology was used to develop the projections:


Block Group level population data were converted into drainage basin areas by creating 851 unique polygons
resulting from the overlay of the 2010 Census block group boundaries, drainage sub-basin boundaries, and
existing zoning geographic information system (GIS) layers. Examining each of these polygons made it possible
to convert block group data into basin boundary data.



Using 2010 Census data as the statistical starting point, four separate categories of population projections
(medium, high, medium-adjusted, and high-adjusted) were created for 2015, 2020, 2025, 2030, 2035, 2040,
2045, and 2050. The medium and high projections were developed by applying the uniform growth rates
presented in the ACC 2008 Comprehensive Plan (ACCGov, 2008) to the extrapolated 2010 Census data
assigned to each sub-basin. The medium-adjusted and high-adjusted projections were determined by taking
the existing population and the following factors into account:
-

Existing development patterns

-

Constrained lands

-

Remaining available developable land

-

Existing zoning

-

Household size and household size trends

-

Future land use classification

The adjusted population projections were considered for utilization in developing the water demand and wastewater
flow forecast because they represent a detailed analysis of specific development patterns and land use
classifications, reflecting development potential within each individual sub-basin. Of the adjusted projections, the
high-adjusted projection was used for developing the water demand and wastewater flow forecasts.
Historical Census-based population data provided by the ACC Planning Department in 2015 indicated the overall
population in ACC has been growing at a rate of approximately 1 percent annually. This trend is expected to
continue, with an average annual growth of 1.2 percent projected for the next 20 years. Growth in the primary
service areas ranges from 1.3 percent for the Middle Oconee Drainage Basin to 0.8 percent for the Cedar Creek
Basin. For these areas, the greatest increase in population is projected to be in the Middle Oconee Drainage Basin
(primarily in the upper portion of the McNutt Drainage Basin, BC-1 in Bear Creek, and portions of the Lower Middle
Oconee Drainage Basin), and then in the North Oconee Basin (primarily in the Trail Creek West sub-basins and
downtown ACC [Upper North Oconee (UNO)-4 and UNO-5]).
3.1.1.2

2020 Population Projections

As previously mentioned, when the 2018 Water Demand and Wastewater Flow Forecast Update was completed, the
ACC Planning Department had not updated the population projections that were used in the 2015 SDP Update.
Based on discussions with the Planning Department, PUD extended the projection rate used in the 2015 Forecast
through 2060.
For the 2020 SDP Update, projections for years 2020, 2025, 2030, 2035, 2040, 2045, and 2050 were assumed to
be the same as the projections for those years in the 2015 SDP Update. Projections for years 2055 and 2060 were
developed by applying the uniform growth rates presented by the ACC Planning Department in 2014. Similar to the
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2015 SDP Update, the high-adjusted projection was selected for evaluation of future system needs (see rationale in
Section 3.1.1).
Figure 3-1 presents the changes in population during the planning period for this 2020 SDP Update, based on the
high-adjusted prediction. Figure 3-2 compares the historical population growth and the High Adjusted population
projection used for this 2020 SDP Update.

Figure 3-1: Projected Change in Population (2020 to 2040)
2020 Service Delivery Plan Update – Infrastructure Element
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Figure 3-2: Historical Population and High Adjusted Population Projections provided by ACC Planning Department
2020 Service Delivery Plan Update – Infrastructure Element
3.1.2

Residential, Commercial, and Institutional Water Demand Projections

The second step in projecting future water demands and wastewater flows is to conduct a detailed analysis of the
water customer base. For this 2020 SDP Update, the detailed water use profile analysis in the Water Use Profile
Technical Memorandum (CH2M, 2014b) was used as a basis of the water demand and wastewater flow forecast. The
water use profile was developed using data from the period 2006 through 2013, including water and wastewater
historical flows and system data, water and sewer customer billing data, population statistics, precipitation records,
and GIS data.
The water use profile analysis provided a historical summary of water system production and consumption demands,
as well as the customer demographics and use. Five ACC customer categories were identified: Commercial, Industrial,
Institutional, Multi-Family Residential, and Single Family Residential. Based on this analysis, unit consumption
demands were developed for each of the five customer categories. Unit demands were carried forward for only the
residential, commercial, and institutional (excluding UGA) customers, and other customer demands were developed
through collaboration with various stakeholders.
The unique system unit demand factors used include:


Residential use – 50 gallons per capita per day



Commercial use – 16.4 gallons per capita per day



Institutional (non-UGA) use – 5.4 gallons per capita per day

PUD plans to re-evaluate the customer unit demands during the 2025 SDP Update.
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3.1.3

Industrial Water Demand Projections

Similar to the 2015 SDP Update, future industrial demand for this 2020 SDP Update was determined through
discussions with ACCGov Public Utilities, Economic Development, and Planning Departments. Industrial demand in
ACC has remained fairly consistent since 2013. For this 2020 SDP Update, new major industrial demands were
projected in two basins: McNutt and Trail Creek (East and West). The following assumptions were used to develop
the model for the 2020 SDP Update:


McNutt Creek Basin: a 100 percent probability of a new industrial demand of 229,000 gallons per day (gpd)
coming online by 2025 split evenly between 2020 to 2025. This assumption was based on the remainder of the
250,000 gpd that was projected in 2015 but has not yet come online (probabilistic variable).



Trail Creek Basin: 25 percent annual probability of one new major (250,000 gpd) customer coming online
(equating to one new major industrial customer every 4 years)
-

Percent split between East and West: 75 percent East, 25 percent West (probabilistic variable)

-

Split of water demand by sub‐basin within each basin, Trail Creek East (TCE) and Trail Creek West (TCW)
(deterministic variables):

-

o

TCE‐1: 0.6 percent, TCE‐2: 2.3 percent, TCE‐3: 49.9 percent, TCE‐4: 47.1 percent

o

TCW-1: 48.1 percent, TCW‐2: 51.4 percent, TCW‐3: 0.5 percent, TCW‐4: 0 percent

Percentages for each sub‐basin are based on 2017 water demand distribution.

These assumptions are slightly different from the previous forecast; they reflect the recorded industrial flows in
2017 and observed growth within the county.
3.1.4

University of Georgia Water Projections

Similar to the 2015 SDP Update, future water demand for UGA for this 2020 SDP Update was estimated through
discussions with PUD and UGA staff. The discussions included a review of historical water demand and future
infrastructure plans. The 2015 SDP Update future water demand from UGA assumed a 2 percent annual increase
from 2012 demands. For this 2020 SDP Update, it was assumed that UGA’s future water demand will remain at a 2
percent annual increase in demand from 2017 actual levels.
3.1.5

Recycled Water Projections

To prepare for potential economic impacts from water supply shortages or from required water-use reductions, PUD
has investigated various means to reduce potable water demand. The outcome of this investigation was a path
forward for implementing a recycled water system 1 in ACC. PUD has developed a Reuse System Master Plan
(CH2M, 2018b) that provides a framework for implementing a recycled water system with the flexibility for future
expansion to a purified recycled water 2 system. The recycled water system distributes recycled water for nondrinking purposes such as irrigation, industrial uses, and cooling.
The Reuse System Master Plan details the methodology for identifying potential recycled water customers and
demands. PUD identified UGA as an interested recycled water customer. UGA is consolidating their heating and
cooling systems into district energy plants (DEP) and plans to use ACC’s recycled water for their DEPs. PUD also
determined that approximately 20 large potable water customers in the Athens Employment Industrial zone could

1

Recycled water is highly treated effluent from a Water Reclamation Facility. The recycled water system provides recycled water to non-residential
customers for beneficial use.
2 Purified recycled water is recycled water that is treated to drinking water standards.
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become future recycled water users. PUD is moving forward with the design of additional facilities for a recycled
water system at the North Oconee WRF.
It is estimated that the recycled water system could displace up to 3.4 MGD of existing potable demand, with up to 7
MGD of recycled water demand in the future. To date, no industrial users have committed to replacing their potable
water demand with recycled water. PUD is working on a Memorandum of Understanding (MOU) with UGA for
recycled water provisions. UGA estimates their recycled water demand in the next 7 to 10 years to be at 0.4 MGD.
This recycled water demand will result in a reduction in forecasted future potable water demand.
3.1.6

Water and Wastewater Demand Forecast Model

A probabilistic forecast model was developed to account for the uncertainty inherent in any forecast (Jacobs/CH2M,
2019a). Using the probabilistic water demand forecast, the range of values calculated were for the 95th, 75th, 50th
(median), 25th, and 5th percentiles. The 50th percentile represents a reasonable probability forecast and long-term
planning is typically based on that range. However, utilities may choose to base certain decisions on other
probabilities depending on the severity of a decision’s consequence. For example, a decision with a much higher
consequence or longer lead time may be based on a lower probability of risk (e.g., the decision to expand water
treatment capacity may be based on a 25 percent chance of not being able to provide finished water to customers);
whereas a less severe outcome may be based on a 50 percent probability.
The factors used to create the probabilistic model are:


Unit consumption



Growth rate



Future major industrial and UGA growth



Future water conservation (assumed savings by 2050, 10 percent system level savings on average)



System factors (non-revenue water, WTP system process water loss, maximum day water demand peaking
factors, wastewater return ratios, and maximum month average day [MMAD] wastewater flow peaking factors)

Based on the evaluation of the data, the probabilistic distribution for the following four variables was updated for
this 2018 forecast update as discussed in this section:


Process loss factor



Water production peak day peaking factor



Water production maximum month average day peaking factor



WRF peak month factors

For the remaining variables, the probabilistic distribution from the 2015 Forecast was used for the 2018 forecast
update. The probabilistic distribution for the following variables was not updated:


Non-revenue water factor



WRF return factors



Per capita unit demand factors for residential, commercial, and institutional customers



Population growth drift rate



UGA growth rate
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The Probabilistic Variable Details Technical Memorandum produced for the Water Demand, Drought and
Wastewater Flow Forecast (CH2M, 2014b) provides more extensive descriptions of these Probabilistic Variables.
3.1.7

Finished Water Demand Projections

Average day finished water demands were projected based on the high-adjusted population projections developed
by the ACC Planning Department (Section 3.1.1), unit consumption demands for residential, commercial, and
institutional (excluding UGA) and land uses (Section 3.1.2), and collaboration and data review for industrial
demands, UGA demands, and non-potable reuse projections (Sections 3.1.3 through 3.1.5).
Figures 3-3 and 3-4 present the median (50th percentile) average annual daily finished water demand forecast by
sub-basin for 2040 and 2060, respectively. The areas that will have the highest demand during both years include
ACC’s downtown area and the Trail Creek sub-basins. According to the Future Development Map shown in the
Envision Athens Action Agenda (ACCGov, 2017), the future downtown area has a diverse mix of single family
residential, traditional neighborhood, and mixed-use development, and the Trail Creek sub-basins are
predominantly employment land use.

Figure 3-3: 2040 50th Percentile (Median) Annual Average Daily Finished Water Demand Forecast, by Sub-basin
2020 Service Delivery Plan Update – Infrastructure Element
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Figure 3-4: 2060 50th Percentile (Median) Annual Average Daily Finished Water Demand Forecast, by Sub-basin
2020 Service Delivery Plan Update – Infrastructure Element
ACC water permit limits are based on monthly averages (raw water supply) and maximum day (raw water supply and
treatment capacity) (Table 2-1). Projections for finished water monthly maximum demand (MMAD) and maximum
day demand (MDD) were developed by applying “peak factors” to the average day demand. Table 3-2 summarizes
the finished water projections.
The “peak month factor” is the ratio of MMAD to average annual daily demand (AADD). This number has historically
been 1.2 for the ACC water system but declined after the 2007 drought. Based on historical data, a peak month
factor of 1.1 was used to estimate the (MMAD). The “peak day factor” is the ratio of MDD to AADD and typically
varies between 1.2 and 2.0 for most systems. For ACC, the peak day factor in 2006 was 1.5, and the peak day factor
in 2007 was 1.7. However, water conservation measures taken in response to the drought conditions in 2007 has
reduced peak day factors to a maximum of 1.35 since 2008. The peak day factor has held fairly steady since 2008.
Based on these results, a peak day factor of 1.3 was applied to annual average demand to estimate MDDs. ACC’s low
peak day and peak month factors, relative to average utility peak day factors, demonstrates the significant strides
that ACC has made in water conservation.
PUD is reviewing the existing rate structure. It is anticipated that a rate structure change may impact water use and
peak demand projections in the 2025 SDP update.
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Table 3-2: Median (50th Percentile) Projected Finished Water Demand (MGD)
2020 Service Delivery Plan Update – Infrastructure Element
Year

Annual Average Day

Maximum Day

2020

14.7

19.7

2025

16.0

21.5

2030

16.9

22.8

2035

17.9

24.1

2040

18.6

24.9

2045

19.3

25.9

2050

20.0

26.8

2055

20.6

27.6

2060

21.5

28.7

Peak Factor

3.1.8

1.3

Wastewater Flow Projections

Average day projected wastewater flows were developed by applying a wastewater return flow ratio to the water
demands developed in Section 3.1.7. A wastewater return flow ratio is the percentage of finished water delivered to
customers that is returned to the WRF as wastewater. The wastewater flow ratio is specified to the service area (that
is, North Oconee, Middle Oconee, or Cedar Creek) and is based on historical data.
The return flow ratio was calculated as the percentage of average day WRF flow to the average day billed water
consumption within the WRF service area. The return ratios were developed based on WRF flow data from October
2013 (assumed to be a normal flow month) and billed water consumption during the same month. Water customers
that use onsite septic systems or private wastewater systems reduce the return ratio, since billed water is not
returned to the wastewater system. However, RDII and GWI increase the return ratio, as they result in stormwater and
groundwater being sent to the water reclamation facilities. Based on historical data, the following return flow ratios
were developed for the three service areas:


North Oconee WRF: 1.17



Middle Oconee WRF: 1.16



Cedar Creek WRF: 0.91

The wastewater return ratios were multiplied by the finished water demand by sub-basin, draining to each respective
WRF, to determine the average day wastewater flows.
As ACC wastewater permit limits are based on monthly averages, Service Area-specific peaking factors were then
applied to average day flows to estimate MMAD flows. The peaking factors were determined from historical influent
flow data to each WRF from 2010 through 2013, then updated for 2014 through 2017 in the forecast update. The
following peak month factors represent the updated peaking factor from the 2018 forecast for each WRF:


North Oconee WRF: 1.18



Middle Oconee WRF: 1.33



Cedar Creek WRF: 1.39
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Similar to the water demand forecasts, use of a probabilistic method resulted in a range of results, with a magnitude
likelihood for each result. The probabilistic methodology for wastewater flow used the same list of factors for
identifying uncertainty as previously discussed for water demand. The range of flow values calculated were for the
95th, 75th, 50th (median), 25th, and 5th percentiles.
Figure 3-5 and Figure 3-6 present the median (50th percentile) average day wastewater flow for 2040 and 2060,
respectively. Wastewater flows are expected to follow the same growth pattern as the water demands. Table 3-3
summarizes the 50th percentile projected wastewater flows.

Figure 3-5: 2040 50th Percentile (Median) Average Day Wastewater Flow Forecast, by Sub-basin
2020 Service Delivery Plan Update – Infrastructure Element
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Figure 3-6. 2060 50th Percentile (Median Average Day Wastewater Flow Forecast, by Sub-basin
2020 Service Delivery Plan Update – Infrastructure Element
Table 3-3: Median (50th Percentile) Projected Wastewater Flows
2020 Service Delivery Plan Update – Infrastructure Element

Year

Annual
Average Day
(MGD)

Maximum Month-Average Day (MGD)
ACC PUD

ACC PUD
Service Area

North Oconee
WRF Service Area

Middle Oconee
WRF Service Area

Cedar Creek WRF
Service Area

Service Area

2020

13.0

9.2

5.9

1.7

16.5

2025

14.4

10.3

6.7

1.8

18.3

2030

15.5

11.4

6.9

1.9

19.7

2035

16.6

12.5

7.3

2.0

21.1

2040

17.6

13.5

7.5

2.1

22.3

3.2

Water System Evaluation

Future water system needs were identified by evaluating the existing water system and projected future needs as
discussed in Section 3.1 This analysis is summarized in this section and forms the basis for a subset of the
recommended water system improvements (Section 4.1).
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3.2.1

Raw Water Supply Capacity

Raw water demand was determined by adding real water losses to finished water demands and applying raw water
maximum month and maximum day peaking factors. Based on results of the water use profile, water production and
consumption steadily declined between 2006 and 2013, and the difference between the two (water loss) did not
change significantly. A water loss factor of 12 percent, representing only real losses, was determined for the ACC
system. A 12 percent factor for real losses is not excessive, and according to data from water audits submitted to
GAEPD from 2011, 2014, and 2020, water loss in the ACC system is not increasing. Additionally, PUD’s leak
detection program, which is in its third year, will help reduce the percentage of system water loss. The 2018 Forecast
Update model did not adjust the non-revenue water factor as the years progress. It is assumed that preventive and
corrective maintenance will balance with the aging of the system (Jacobs/CH2M, 2019a).
Because of the long-range planning requirements for possible new water supply sources, the evaluation of raw water
supply capacity was extended beyond the 20-year timeline of the SDP. Projected MDD raw demands (95th, 75th,
50th, 25th, and 5th percentiles), through 2060, were compared to ACC’s total permitted maximum day withdrawal
limit of 34.75 MGD (Figure 3-7). The 50th percentile forecast reaches 30 MGD in 2060, which is still below the total
available capacity (see (1) on Figure 3-7).Based on projected raw water demands, there is a 25 percent chance that
the MDD for raw water will reach the cumulative permit limit (34.75 MGD) by the year 2049 (see (2) on Figure 3-7).
While ACC does not have a total permitted water withdrawal monthly average limit, projected maximum month
average day demands were compared to permitted monthly average withdrawal from the Bear Creek Reservoir (25.5
MGD), the only source that can be withdrawn from during drought conditions and river flows less than 7Q10 (Figure
3-8). As shown by (1) on Figure 3-8, the MMAD raw water supply permitted capacity has a probability of being
exceeded within this forecast period (as early as 2034, within the 75th percentile forecast). Table 3-4 shows the
50th percentile MMAD and MDD raw water demand forecast.
Table 3-4: 50th Percentile Maximum Month Average Day and Maximum Daily Raw Water Demand Forecast
2020 Service Delivery Plan Update – Infrastructure Element
Year

MMAD (MGD)

MDD (MGD)

2018a

14.5

16.0

2020

18.1

21.2

2025

19.6

23.1

2030

20.8

24.4

2035

22.0

25.8

2040

22.8

26.8

2045

23.6

27.8

2050

24.5

28.8

2055

25.2

29.6

2060

26.3

30.9

a

2018 results represent actual measurements provided by ACC.
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(2)
(1)

Figure 3-7: Maximum Day Raw Water Demand Forecast, 2006-2060
2020 Service Delivery Plan Update – Infrastructure Element
PUD will likely exceed its monthly withdrawal limit from the Bear Creek Reservoir by 2052 (see (2) on Figure 3-8).
Provisions for future additional raw water supply and storage are required to increase drought resiliency. Water reuse
and recycling can provide additional supply. The Reuse System Master Plan (CH2M, 2018b) establishes the path
forward for implementing a recycled water system for use in the Athena Industrial Park and UGA, which have the
highest demand for recycled water. The system will have the flexibility for future expansion to a purified recycled
water system that would provide an additional source of water to the J.G. Beacham WTP

Athens-Clarke County Public Utilities Department
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(1)

(2)

Figure 3-8: Maximum Month Average Day Raw Water Demand Forecast, 2006-2060
2020 Service Delivery Plan Update – Infrastructure Element
3.2.2

Water Treatment Capacity

The water system was evaluated by comparing projected future finished water demands to the existing capacity of
the WTP. Figure 3-9 compares the projected maximum day finished water demands, through 2060, to the J.G.
Beacham WTP design capacity (36 MGD, maximum day) and permitted capacity (34.75 MGD, maximum day). The
95th percentile forecast crosses the WTP capacity sometime after 2036, which means that the capacity will most
likely be sufficient until that year and beyond (see (1) in Figure 3-9). Starting in 2036, the probability that the
capacity will be insufficient begins to increase above 5 percent to approximately 25 percent in 2060 (see (2) in
Figure 3-9).
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(1)

(2)

Figure 3-9 Maximum Day Finished Water Demand Forecast, 2006-2060 and Existing WTP Capacity
2020 Service Delivery Plan Update – Infrastructure Element
3.2.3

Water Distribution Capacity

To identify potential water distribution improvements, the 2018 Water Model Update of the ACC PUD water
distribution system was run to evaluate the following criteria:


System pressure



Operational requirements for the J.G. Beacham WTP



System velocity and head loss



Fire flow availability



Water age



Water storage requirements



Water tank turnover rate



System reliability

Modeling results were compared to criteria for these parameters to identify deficiencies to develop water
distribution improvements for this 2020 SDP Update.
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3.3

Wastewater System Evaluation

Future wastewater system needs were identified by evaluating the existing wastewater system with respect to
projected future needs. The analysis is summarized in this section and forms the basis for a subset of the
recommended wastewater system improvements (Section 4.2).
3.3.1

Water Reclamation Capacity

Projected maximum month average day wastewater flows (95th, 75th, 50th, 25th, and 5th percentiles), through
2040, were compared to ACC’s total combined permitted monthly average wastewater treatment limit (Figure
3-10). Projected wastewater flows within each WRF service area were compared to the permitted capacity of each
WRF (Figures 3-11 through Figure 3-13).
The 50th percentile of wastewater flow expected to be generated by 2060 does not exceed the combined treatment
capacity of the WRFs (see (1) in Figure 3-10). However, the combined treatment capacity will be exceeded at the
75th percentile flow as early as 2045. For the North Oconee WRF, shown by (1) Figure 3-11, the 50th percentile
forecasted wastewater flow will exceed its current capacity in 2047, while the 75th percentile forecast will exceed the
capacity in 2035 (see (2) in Figure 3-11). For the Middle Oconee WRF, shown in Figure 3-12, the capacity is
adequate through 2060. For the Cedar Creek WRF, shown in Figure 3-13, the capacity is well above the 95th
percentile forecast in 2060. Table 3-4 shows the 50th percentile MMAD and MDD wastewater flow forecast.

(1)

Figure 3-10: Projected Maximum Month Average Day Combined Wastewater Flows
2020 Service Delivery Plan Update – Infrastructure Element
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(2)

(1)

Figure 3-11: Projected Maximum Month Average Day Wastewater Flows – North Oconee Basin
2020 Service Delivery Plan Update – Infrastructure Element
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(1)

Figure 3-12: Projected Maximum Month Average Day Wastewater Flows – Middle Oconee Basin
2020 Service Delivery Plan Update – Infrastructure Element
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Figure 3-13: Projected Maximum Month Average Day Wastewater Flows – Cedar Creek Oconee Basin
2020 Service Delivery Plan Update – Infrastructure Element

3.3.2

Wastewater Collection Capacity

To support system-wide hydraulic analysis of the collection system, Jacobs developed dynamic hydraulic sewer
models. These models serve to identify capacity constraints and provide decision drivers for selecting collection
system inspection, rehabilitation, or replacement strategies. They allow PUD to move from compliance-driven
operations to a proactive approach where maintenance is more preventive than reactive. The Sewer Model Report
(Jacobs/CH2M, 2020) provides the methodology and results of the dynamic hydraulic sewer modeling.
Sewer models have been completed for each of PUD’s three wastewater service areas (Figures 2-6 through 2-8):




North Oconee Service Area
-

Tanyard Branch

-

Trail Creek

-

Upper North Oconee

Middle Oconee Service Area
-

Brooklyn Creek
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-

McNutt Creek

-

Middle Oconee East

-

Middle Oconee West

Cedar Creek Service Area
-

Cedar Creek

Based on institutional knowledge of capacity constraints for the Barnett Shoals interceptor, PUD decided in 2015 to
replace the interceptor with larger pipes. The Barnett Shoals Interceptor replacement was completed in 2018. With
the interceptor replacement project completed, a sewer model is currently being developed for the Barnett Shoals
wastewater Service Area.
The following activities were completed as part of the sewer modeling projects:


Field Survey – Portions of the system trunks and interceptors were field-surveyed to help ensure that invert
elevations and pipe sizes were accurate in the models.



Inspections and monitoring – Flow monitoring of the entire collection system was conducted to provide data for
model flow loading input for both dry-weather flow (DWF), and wet-weather flow (WWF) and model calibration.



Data analysis and hydraulic modeling – A model network representing the collection system pipelines and
manholes was developed, and the flow inputs from the data analysis of the monitored flow data were assigned
and distributed throughout the model network. Once the hydraulic model was developed, various flow
conditions were modeled including existing and future conditions for both dry- and wet-weather events. The
future flows were based on flow projections performed by the team.



Capital and operations and maintenance (O&M) planning – A capacity analysis was completed to identify
problem areas. Alternatives to mitigate those problems were identified for each basin. PUD developed a
decision matrix to prioritize the alternatives to meet their capital and O&M goals.

3.3.2.1

Sanitary Sewer Hydraulic Model

A hydraulic model was created using PCSWMM 2016 Professional 2D to identify hydraulic restrictions in the
collection system that can result in potential surcharge or overflows (Jacobs/CH2M, 2020). The model also serves as
a tool in developing alternatives to either repair or replace the deficient portions of the system by providing
additional capacity or by preventing RDII from entering the system. The service area modelled is shown on Figure
3-14.
PUD conducted flow-monitoring studies during 2002, 2010, and 2012 to quantify RDII and GWI in its sanitary sewer
system. Comprehensive flow monitoring was performed from February 2 through April 23, 2015, to evaluate DWF
and WWF (CH2M, 2016). Active flow monitoring occurred during dry- and wet-weather periods to collect sufficient
data to identify DWFs and characterize the relationship between precipitation and sewer system flow.
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Figure 3-14: Sanitary Sewer Basins Extent
2020 Service Delivery Plan Update – Infrastructure Element
After the model was fully calibrated for DWF and WWF conditions, computer simulations for all scenarios were
performed. To model WWF conditions, synthetic storm unit hydrographs were used to create design storms with
region-specific intensity distributions. The model was evaluated using the 2-year, 24-hour design storm because of
the low intensity storm monitored. WWF during the years 2015, 2020, 2025, 2030, and 2035 was evaluated using
the dynamic wet-weather model.
The dynamic dry- and wet-weather sanitary sewer model used flow loading based on flow-monitoring data recorded
in 2015 for existing conditions and flow projections through 2050 for future conditions. The evaluation criteria are
based on the surcharge acceptance criteria listed in Table 3-5. Surcharge is not acceptable for Collectors, as it could
result in a sewer service backup into laterals and onto private properties. The acceptable ratio of peak flow depth
during a design storm event divided by the diameter of the pipe (d/D) criteria for collectors and interceptors/trunks
is illustrated on Figures 3-15 and 3-16, respectively.
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Table 3-5: Surcharge Acceptance Criteria
2020 Service Delivery Plan Update – Infrastructure Element
Pipe
Classification

Pipe Diameter

Adequate
Capacity in DWF

Adequate
Capacity in WWF

Inadequate
Capacity in WWF

1

Collectors

≤ 10”

d/D < 0.5

d/D < 0.9

d/D > 0.9

2

Interceptors &
Trunks

> 10”

d/D < 0.75

Surcharge: less than
2 feet above crown
of pipe

Surcharge: more
than 2 feet above
crown of pipe

3

Interceptors &
Trunks

> 10”

d/D < 0.75

Freeboard: greater
than 2 feet below
manhole rim

Freeboard: less than
2 feet below
manhole rim

Criteria #

d = depth of flow, D = Diameter of pipe

Figure 3-15: Surcharge Acceptance Criteria: Collectors
2020 Service Delivery Plan Update – Infrastructure
Element

Figure 3-16: Surcharge Acceptance Criteria:
Interceptors and Trunks
2020 Service Delivery Plan Update – Infrastructure
Element

For system expansion and renewal projects, new pipe size recommendations were made based on d/D ≤ 0.9, during
the 2035 WWF simulation, assuming no RDII reduction. An RDII sensitivity analysis was performed to make an RDII
reduction assumption. Based on the relative sensitivity of d/D to RDII reduction and the limited flow data available
during development of this 2020 SDP Update, future flows used to size new pipes assumed no RDII reduction for all
sewer basins. Dynamic model updates are underway and will incorporate an RDII reduction for the purposes of
recommending future pipe sizes.
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