Orange Water and Sewer Authority
OWASA is Carrboro-Chapel Hill’s not-for-profit public service agency
delivering high quality water, wastewater, and reclaimed water services.

Agenda
Special Meeting of the OWASA Board of Directors
Thursday, January 30, 2020, 6:00 P.M.
OWASA Community Room
A Special Meeting of the Board of Directors of Orange Water and Sewer Authority is hereby
called and will be held on Thursday, January 30, 2020, at 6:00 PM, in the OWASA Community
Room, 400 Jones Ferry Road, Carrboro, to discuss the draft evaluation of supply and demand
management alternatives for the Long-Range Water Supply Plan.
The Board of Directors appreciates and invites the public to attend and observe its meetings.
For this Special Meeting, public comments are invited only on items appearing on this agenda.
Speakers are invited to submit more detailed comments via written materials, ideally
submitted at least three days in advance of the meeting to the Clerk to the Board via email or
US Postal Service (aorbich@owasa.org/400 Jones Ferry Road, Carrboro, NC 27510).
Public speakers are encouraged to organize their remarks for delivery within a four-minute
time frame allowed each speaker.
In compliance with the “Americans with Disabilities Act,” interpreter services are available with
five days prior notice. If you need this assistance, please contact the Clerk to the Board at
919-537-4217 or aorbich@owasa.org.
Announcements
Announcements by the Chair
- Any Board Member who knows of a conflict of interest or potential conflict of interest with
respect to any item on the agenda tonight is asked to disclose the same at this time.
Discussion
1.

Preliminary Evaluation of Supply and Demand Management Alternatives for the LongRange Water Supply Plan (Ruth Rouse)

Dated this 30th day of January 2020.

/s/ Raymond E. DuBose
Raymond E. DuBose, Chair of the Board

Agenda Item 1:
Preliminary Evaluation of Supply and Demand Management Alternatives for the Long-Range
Water Supply Plan
Purpose:
To provide a summary of each of the supply and demand management alternatives evaluated,
receive feedback from the Board of Directors on that information, and begin discussing the pros
and cons of each alternative.
Background:
The Long-Range Water Supply Plan (LRWSP) is our roadmap to ensure we have a reliable,
high-quality supply of water for the community through 2070. We are updating our 2010 Plan to
reflect trends in water use by our customers, recently developed projections of growth and
development in our service area, and the best available information about potential options we
can consider for meeting future demands and enhancing the reliability and resiliency of our
essential water supply.

Process to Complete the LRWSP and Next Steps:
Here are the key steps to complete the LRWSP:

We are here

We are currently discussing the draft alternatives analysis which encompasses supply and
demand management alternatives selected for evaluation by the Board of Directors in September
2019. Information on the amount of water each alternative can provide (or save for demand
management alternatives); the environmental, social, and economic impacts of each alternative;
and technical considerations, risks, and uncertainties are included in the attached summaries.
This information will help the Board and staff evaluate each alternative against the goals
established by the Board of Directors in November 2016.
The next step will be to determine whether certain alternatives should be further evaluated to
better understand the possibility of declaring various stages of mandatory water restrictions
depending on which alternatives are in place. The Board will then finalize the alternatives
analysis and proceed with a community engagement process as outlined in the Community
Engagement Plan before selecting the preferred alternative(s).
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Action Needed:
We seek feedback and guidance from the Board of Directors on the draft alternatives analyses.
No formal action by the Board is needed at this time.

Information:
Background on OWASA’s Water Supplies
Alternative 1
Jordan Lake - Continue with Mutual Aid Agreements
Alternative 2
Jordan Lake - Develop New Agreement with Town of Cary to Guarantee
Access to Jordan Lake Water
Alternative 3
Jordan Lake - Develop Agreement with Western Intake Partners to
Guarantee Access to Jordan Lake Water
Alternative 4
Full Partner in New Intake and WTP on Western Side of Jordan Lake
Alternative 5
Shallow Quarry Reservoir
Alternative 6
Deep Quarry Reservoir
Alternative 7A
Indirect Potable Reuse with Pretreatment Mixing Basin near Quarry
Reservoir
Alternative 7B
Indirect Potable Reuse with Return to Quarry Reservoir
Alternative 8
Indirect Potable Reuse with Return to University Lake
Alternative 9
Direct Potable Reuse
Alternative 10
Demand Management - Reclaimed Water to UNC Co-Generation Facility
Alternative 11
Demand Management - Expanded Use of Reclaimed Water on UNC Main
Campus
Alternative 12
Demand Management - On-Site Nonpotable Water Treatment and Reuse
Alternative 13A Demand Management - Unit Sub-Metering and WaterSense Installation
Alternative 13B Demand Management - Water Efficiency Design Assistance (With Potential
for Conservation-Oriented System Development Fee)
Alternative 13C Demand Management - On-Bill Financing for Investments in Water
Efficient Toilets and Other Water Use Efficiency Investments
Alternative 13D Demand Management - Minimize Need for System Flushing for Water
Quality Purposes
Cost Summary Tables of Alternatives
Definitions/Descriptions of Information Summarized in Columns in Cost Summary Tables of
Alternatives
Graphs: Raw Water Demand Projections and Number of Years Water Shortage Stage Reached
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Background on OWASA’s Water Supplies
OWASA’s existing water supply sources include Cane Creek Reservoir, University Lake, and
the Quarry Reservoir. In addition, OWASA has an allocation of water from Jordan Lake, which
it can access through its mutual aid agreements with the Town of Cary and City of Durham.
Figure 1 illustrates the location of these water supply sources along with the location of our
Jones Ferry Road Water Treatment Plant (WTP) and Mason Farm Wastewater Treatment Plant
(WWTP). The treatment plants are referenced in several of the alternatives included in this
agenda package.
Figure 1: OWASA Water Supply Sources
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Water from Cane Creek Reservoir can be pumped directly to the WTP or to the Quarry Reservoir
where it is stored for later use. Water from University Lake can be pumped to the WTP. Water
from the Quarry Reservoir can be pumped to the WTP or into Phils Creek, which is near the
Quarry Reservoir and flows to University Lake.
Cane Creek Reservoir
Cane Creek Reservoir was created by OWASA and filled in 1989. It stores approximately 3
billion gallons of water from its 32 square mile watershed.
University Lake
University Lake was created by the University of North Carolina in 1932. The Lake is still
owned by UNC and leased to OWASA. It stores approximately 450 million gallons of water
from its 30 square mile watershed.
Quarry Reservoir
The existing Quarry Reservoir was acquired in 1979 to supplement our water supply during
operational emergencies and droughts. The Quarry Reservoir holds approximately 200 million
gallons of water. It has little watershed and thus may need to be filled with water from Cane
Creek Reservoir after extended use. OWASA purchased additional land around the existing
Quarry Reservoir in 2000, which it leases to American Stone/Martin Marietta for royalty
payments. Approvals were obtained in 2001 to expand American Stone/Martin Marietta’s
quarrying operations in the direction of OWASA’s Quarry Reservoir. Mining operations must
cease by December 31, 2030; the final stage of the mining operation will be to connect
OWASA’s existing Quarry Reservoir with the much larger quarry pit that will exist in 2030.
OWASA’s land around the Quarry Reservoir, existing Quarry Reservoir, and the active mining
operation are shown in Figure 2.
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Figure 2: Existing Quarry Reservoir and Active Quarry Operation

Jordan Lake
Jordan Lake is a federally constructed and owned multi-purpose reservoir filled in 1982 and
operated by the US Army Corps of Engineers for flood control, water supply, recreation, and
downstream water quality. The lake’s storage volume is divided into operational pools to meet
the various functions of the reservoir as illustrated in Figure 3. The water supply pool stores
approximately 45,800 acre-feet (approx. 15 billion gallons) of water when full.
The State of North Carolina has been assigned the entire water supply pool and is authorized by
state law to allocate the water supply storage to local governments. The State estimates that each
percentage of water supply volume is equivalent to approximately 1 million gallons per day
(mgd) of water. OWASA holds an allocation of 5 percent of the water supply pool and can
therefore obtain approximately 5 mgd of water from this allocation.
The first round of allocations were made in 1988, and a total of four rounds of allocations have
occurred. At this time, 91.2 percent of the water supply pool has been allocated. A fifth round

1.5

Background on OWASA’s Water Supplies
January 24, 2020
Page 4
of allocations would occur upon request of an allocation application from a local government in
accordance with 15A NCAC 02G .0500.

Figure 3: Jordan Lake Operational Pools

The Towns of Cary and Apex own and operate the only water supply intake on Jordan Lake.
OWASA can purchase drinking water from Cary and Apex using its allocation and mutual aid
agreements. If the Towns have adequate water to meet their own needs, they will send it to
OWASA through interconnections between the Town of Cary and City of Durham. The City of
Durham would then transfer the water to OWASA through its interconnections with us at I-40
and/or Highway 54 as shown on Figure 1.
OWASA’s Drought Response Operating Protocol (DROP) places locally imposed constraints on
our ability to use water from Jordan Lake. This policy states that OWASA cannot access its
Jordan Lake allocation until we have hit the line for a Stage 1 water shortage as outlined in our
Water Shortage Response Plan. If OWASA could proactively use its Jordan Lake allocation
during non-peak demand periods when other utilities may not need to access their Jordan Lake
allocations through the Cary/Apex water supply system, we would reduce our risk of facing
water shortages through our mutual aid agreements.
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Alternative 1: Jordan Lake – Continue with Mutual Aid Agreements
Under this alternative, OWASA would access its Jordan Lake allocation as it currently can
through its mutual aid agreements. The Towns of Apex and Cary jointly own the only water
supply intake on Jordan Lake; they would treat the water at their water treatment plant (WTP)
and send the water through Cary’s interconnections with the City of Durham, and Durham would
then send the water to OWASA through our interconnections.
How much water does this alternative provide?
OWASA’s allocation of water is 5 percent of the water supply pool, which is estimated to
provide approximately 5 mgd of water. Under our mutual aid agreements, the Town of Cary
would only provide water to us if it did not interfere with their ability to meet their own customer
needs. If we were in a regional drought, and other utilities needed water more than OWASA, the
Town of Cary would likely opt to give higher priority to these other utilities.
What are the environmental impacts of this alternative?
No new infrastructure is needed for this alternative, therefore, the only expected environmental
impact is the incremental increase in energy use (and associated carbon footprint) associated
with pumping water from the Town of Cary to OWASA, which would partially be offset by
reductions in pumping and production from our own system.
What are the social impacts of this alternative?
Since there is no construction needed, there are no impacts to private property, traffic, noise, or
recreation areas. This alternative does not increase the diversity, reliability or resiliency of our
raw water supplies as this is our existing condition, and it does not guarantee access to our
Jordan Lake allocation. Therefore, it has the potential for our customers to face more frequent
mandatory restrictions and the associated impact on affordability related to surcharges during
extended drought.
What permits, regulations, or partnerships are needed for this alternative?
No state or federal permits or legislation changes are needed for this alternative.
Are there any technical considerations with this alternative?
As referenced above, a key technical consideration is that the capacity of the Cary - Durham
interconnection is likely to limit the amount of water we can obtain from Jordan Lake during a
major extended drought that also affects Durham and other nearby utilities. The capacity of the
Cary-Apex WTP could also impact our ability to receive water in the future.
Are there other uncertainties or risks associated with this alternative?
A key risk is that during a severe drought, we may not be able to obtain the amount of water we
need when we need it because of the limited capacity of this regional interconnection. The shortterm risk of this is low, but the long-term risk could potentially be high. This alternative does
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not improve the diversity of OWASA’s water supply sources if we cannot access Jordan Lake
when needed.
The other risk associated with this alternative is that during future rounds of allocating water
storage from Jordan Lake, OWASA could risk having their allocation reduced or rescinded if we
have not used the allocation.
What is the cost to implement this alternative?
There are no capital costs associated with this alternative. Operating and maintenance costs
include: (a) the costs to operate and maintain our water system interconnections, (b) the charges
we must pay to Cary to withdraw, treat, and pump our Jordan Lake water; and (c) the charges we
must pay Durham for transferring that water to us through its system. Our mutual aid agreement
with the Town of Cary summarizes that we would pay the Town of Cary at a rate equivalent to
their lowest tier single family residential rate (currently $4.94 per thousand gallons).
What is the timing of this alternative?
This alternative is how OWASA currently operates. Improvements could be made to it by
updating the Drought Response Operating Protocol upon completion of the Long-Range Water
Supply Plan at the direction of the Board.
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Alternative 2: Jordan Lake – Develop New Agreement with Town of Cary to
Guarantee Access to Jordan Lake Water
OWASA would develop a new agreement with the Towns of Cary and Apex to guarantee
withdrawal and treatment of a certain amount of water from Jordan Lake on an annual basis in
return for payment from OWASA. Cary/Apex would not need to meet that guaranteed amount
on a daily basis; rather, water could be provided at a higher daily rate when demands on the
Cary/Apex Water Treatment Plant (WTP) are low. As in Alternative 1, this alternative would
convey water from Cary through the Durham water system and to OWASA through existing
interconnections. OWASA would also develop an agreement with Durham which would outline
how we would compensate them for allowing our Jordan Lake water to be conveyed through the
Durham water system.
How much water does this alternative provide?
The amount of water this alternative provides would depend on the agreed-upon guaranteed
capacity. Theoretically, it could provide up to the amount approved in our Jordan Lake water
allocation (~5 mgd), but the actual amount would likely be lower given capacity constraints of
the existing interconnections and potentially at the Cary/Apex WTP.
What are the environmental impacts of this alternative?
No new infrastructure is needed for this alternative, therefore, the only expected environmental
impact is the incremental increase in energy use (and associated carbon footprint) associated
with pumping water from the Town of Cary to OWASA, which would be partially offset by
reductions in pumping and production in our system. If improvements were made to
interconnections, there could be other minor construction-related environmental impacts
associated with this alternative.
What are the social impacts of this alternative?
Since little or no construction is assumed to be needed, this alternative would have little or no
impacts to private property, traffic, noise, or recreation areas.
What permits, regulations, or partnerships are needed for this alternative?
This alternative would require partnerships with the Towns of Cary and Apex and City of
Durham. No state or federal permits or legislation changes are needed for this alternative.
Are there any technical considerations with this alternative?
Similar to Alternative 1, a key technical consideration is that the capacity of the existing Cary Durham interconnection is likely to limit the amount of water we can obtain from Jordan Lake
during a major extended drought that also affects Durham and other nearby utilities. The
capacity of the Cary-Apex WTP could also impact our ability to receive water in the future.
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Are there other uncertainties or risks associated with this alternative?
Interconnections of drinking water systems and mutual aid agreements among water utilities are
critically important for both planned (scheduled system maintenance) and unplanned events
(severe droughts or operational emergencies). OWASA and the Town of Cary and City of
Durham have been trusted partners in mutual aid agreements for many years. While our existing
mutual aid agreements have not “guaranteed” assistance under all circumstances, we know we
can count on the Town of Cary and City of Durham for assistance when needed.
In recognizing that our Triangle area water utilities are more interconnected than ever before, the
Town of Cary wishes to operate within the provisions of existing mutual aid agreements as
opposed to adopting a “guaranteed” supply option to ensure their ability to provide assistance to
OWASA and other area utilities as circumstances may dictate.
Thus, at this time, this alternative is not available.
What is the cost to implement this alternative?
Staff from the Towns of Cary and Apex have advised that they wish to continue to operate
within the provisions of existing mutual aid agreements rather than establish new agreements
which guarantee capacity. Staff did not work with those towns to develop costs for this
alternative.
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Alternative 3: Jordan Lake – Develop Agreement with Western Intake
Partners to Guarantee Access to Jordan Lake Water
OWASA would develop an agreement with the likely partners in the proposed Jordan Lake
Western Intake and Water Treatment Plant (City of Durham, Town of Pittsboro, and Chatham
County). This agreement would guarantee a certain amount of water on an annual basis from the
proposed facilities in return for payment from OWASA. The Western Intake Partners (WIP)
would not need to meet that guaranteed amount on a daily basis; rather, water could be provided
at a higher daily rate when demands on the intake, treatment plant, and related facilities are low.
Existing interconnections with the City of Durham would be used to transfer the water.
How much water does this alternative provide?
The amount of water this alternative provides would depend on the agreed upon guaranteed
capacity. Theoretically, it could provide up to 5 mgd based on our allocation, but could be
limited to less than that depending on the available, unused capacity of the WIP’s facilities.
What are the environmental impacts of this alternative?
Assuming that the WIP would develop a new intake, water treatment plant (WTP), and major
regional water transmission mains regardless of whether OWASA participated, there would be
no new OWASA infrastructure associated with this alternative. Therefore, the only expected
environmental impact from OWASA is the incremental increase in energy use (and associated
carbon footprint) associated with pumping water from the new plant to OWASA. (Note:
Impacts of the overall plant and infrastructure owned by others would be similar to those under
Alternative 4). If improvements were made to the interconnections between the City of Durham
and OWASA, there could be other minor construction-related environmental impacts associated
with this alternative.
What are the social impacts of this alternative?
Since there is no construction needed, there are no impacts to private property, traffic, noise, or
recreation areas. Implementation of this alternative is expected to reduce the impacts of future
droughts on OWASA customers, but it would likely result in a noticeable increase in the cost of
water we provide to our customers.
What permits, regulations, or partnerships are needed for this alternative?
This alternative would require partnerships with the WIP. No state or federal permits or
legislation changes are needed for this alternative.
Are there any technical considerations with this alternative?
A key technical consideration is that the capacity of the proposed intake, water plant, and/or
transmission lines could limit the amount of water we could receive during a major extended
drought that impacts the region. Since OWASA would not be a full partner in this alternative,
we would have less input into the design of the plant and its operation.
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Are there other uncertainties or risks associated with this alternative?
This alternative does provide a permanent reduction in risk since we would be guaranteed
capacity on an annual basis.
The cost of the proposed Jordan Lake West water system facilities is expected to be high for
each of the WIPs. If OWASA does not participate as a full partner, it could reduce the economic
feasibility of those facilities for the WIPs and increase the likelihood that they would pursue
other alternatives. Staff believe that there will be a plant and intake on the west side of Jordan
Lake, but there is considerable uncertainty regarding the timing, capacity, and cost of those new
facilities.
What is the cost to implement this alternative?
Once the timing, scope, capacity, and costs of the new Jordan Lake West facilities are more
certain, OWASA would work with the Western Intake Partners to develop a cost methodology
that would be beneficial to all parties. The costs of this alternative are highly speculative at this
time.
What is the timing of this alternative?
The new plant and intake is planned for the early 2030s.
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Alternative 4: Jordan Lake – Full Partner in New Intake and WTP on
Western Side of Jordan Lake
Under this alternative, OWASA would access its Jordan Lake allocation by partnering with the
City of Durham, Town of Pittsboro, and Chatham County on a new water supply intake, water
treatment plant, and major transmission mains on the western side of Jordan Lake. Hazen
completed a study entitled “Jordan Lake Partnership Western Intake Feasibility Study” in 2014
that serves as the basis for this alternative. Hazen provided updated costs from that study for this
analysis. The following map illustrates this alternative.
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How much water does this alternative provide?
As summarized in other alternatives concerning Jordan Lake, OWASA’s allocation provides a
yield of approximately 5 mgd. This alternative assumes that OWASA would invest in an initial
2 mgd of capacity in the plant and 5 mgd when it was expanded in approximately 2060. By
being a full partner in a new intake and water treatment plant (WTP), we would have a very high
level of assurance that we could access our allocation whenever it is needed, at an amount
generally proportionate to the level of our investment in the new facilities at Jordan Lake.
What are the environmental impacts of this alternative?
A new water supply intake, water treatment plant, and drinking water conveyance facilities
would be constructed under this alternative. Since this alternative includes constructing a new
intake in a lake and the associated pipeline will need to cross several streams, it will impact
wetlands and streams. Given the long pipeline, this alternative also has the potential to impact
important wildlife habitat areas. All impacts would be mitigated in accordance with federal and
state requirements. It should be noted that the intake, plant, and majority of transmission lines
are shared with the other partners. Thus, these environmental impacts would occur regardless of
OWASA’s participation in the project.
As with any of our alternatives, there would also be increased energy use associated with
treatment and conveyance; due to the long transport distances and advanced treatment processes
involved, these energy costs would be higher than for most other alternatives.
What are the social impacts of this alternative?
Constructing the WTP and transmission lines would temporarily impact neighboring landowners
with noise, traffic, and dust; public lands owned by the North Carolina Wildlife Resources
Commission and the US Army Corps of Engineers would also be impacted. Given the length of
the drinking water main, this alternative would impact a number of property owners; again these
impacts will likely occur even if OWASA did not participate in the western intake and plant
since the majority of the pipeline would be shared with the City of Durham under this
alternative.
This alternative ensures permanent access to our Jordan Lake allocation, and provides a high
level of reliability and resiliency to extended drought or to any operational emergency that could
cause one of our reservoirs to be offline. It reduces the risk, severity and duration of future water
shortages and use restrictions we might impose on our customers; however, the high cost we
incur to implement this alternative would require a significant increase in our customers’ water
bills.
What permits, regulations, or partnerships are needed for this alternative?
OWASA would partner with City of Durham, Town of Pittsboro, and Chatham County on this
alternative. An interlocal agreement (ILA) exists between these entities that outlines cost sharing
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for doing preliminary permitting and determining a governance structure. The partners have
selected HDR Engineering to manage these early activities. The ILA specifies that each partner
can choose to participate or not in each individual study; the ILA also outlines how a partner can
make up the costs should it choose to participate at a later date. A new ILA would be needed for
construction of the facilities.
Many permits would be needed to implement this alternative. Major permits include:
•
•

•
•
•
•
•
•

Easement from US Army Corps of Engineers to access Jordan Lake across their land
Environmental assessment or environmental impact statement that complies with the
National Environmental Policy Act (NEPA) and the North Carolina Environmental
Policy Act (SEPA)
USACE Section 401/404 permits for impacts to streams and wetlands
Erosion and sediment control permits
Stormwater permits
Encroachment agreements with NCDOT and potentially others
State permits for the construction and operation of the intake, treatment plant, and
associated pipelines
Other local permits

Are there any technical considerations with this alternative?
While Jordan Lake meets water quality criteria for drinking water supplies, it is impaired due to
nutrient loading in the watershed. The proposed water treatment plant is assumed to include
advanced drinking water treatment processes to help improve taste and odor, reduce disinfection
by-products, and remove algal toxins and some emerging contaminants of concern.
Are there other uncertainties or risks associated with this alternative?
One of the uncertainties of this alternative regards the governance of an intake and treatment
plant shared by multiple entities. The governance structure could be as simple as an interlocal
agreement, but could also result in a new entity, such as a new water authority. This is an early
study identified by the City of Durham, Town of Pittsboro, Chatham County, and OWASA that
is needed to move this partnership forward.
The costs estimated to evaluate this alternative assumes that each of the Partners participates at
the flows identified in the 2014 study by Hazen. If any Partners modified their flow capacity in
the plant and related facilities, the cost estimates would change; if other Partners reduced their
capacity requirements and buy-in levels, OWASA’s cost share would be proportionately higher.
Conversely, if they increased their flows and buy-in levels, OWASA’s cost share would likely be
lower due to economies of scale for this project.
OWASA has one WTP, which is a single point of failure. While the risk of it needing to be
offline for an extended period is low, this alternative provides increased reliability and
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redundancy for OWASA’s treatment processes. It also provides additional water treatment
capacity.
A new intake and regional WTP on the west side of Jordan Lake will also help reduce regional
risk to extended drought or operational emergencies. There is currently only one intake on
Jordan Lake and therefore access to Jordan Lake currently has a single point of failure. A second
intake and plant would help assure regional reliability and resilience.
What is the cost to implement this alternative?
The 2020 capital costs, 2020 levelized costs, and net present costs factoring in current federal
guidance regarding discount rates and inflation are presented in the table below.
Estimated Yield of Project (OWASA only)
2020 Capital Cost Estimate

2020 Cost per GPD of Additional Yield
Net Present Cost of Alternative (Assumes Construction
begins in 2027 and implementation in 2029)
Net Present Levelized Cost of Alternative ($/1000 gallons of
yield)
Net Present Levelized Cost of Project ($/1,000 gallons of
demand actually met over 50-year planning horizon

2 mgd initially; 5 mgd in approx. 2060
$28.5 million (based on 2 mgd plant
capacity and 5 mgd intake and piping
capacity)
$14.25 /gpd of yield (based on 2 mgd)
$24.9 million
$0.32 /1,000 gallons of yield
$3.32 /1,000 gallons actually supplied

What is the timing of this alternative?
For cost purposes, it is assumed this alternative would be implemented in 2029. Realistically, it
would likely be over ten years before this alternative was available.
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Alternative 5: Shallow Quarry Reservoir
This alternative involves: (a) the cessation of rock quarrying by December 2030 at the existing
American Stone Company/Martin Marietta rock quarry which is located on land owned by
OWASA; (b) conversion of that quarry to a new water supply reservoir assumed to be placed in
service by 2035; (c) connection of the new quarry pit to the existing small Quarry Reservoir
during the final stages of quarrying; (d) continued use of the existing raw water pumps and
intake piping located at the Quarry Reservoir, and (e) no increase in the water transfer capacities
of the pumps and pipeline we use to refill the Quarry Reservoir from Cane Creek Reservoir.
The existing pumping facilities at the Quarry Reservoir enable withdrawal of water down to a
maximum depth of 100 feet.
This alternative is illustrated in the schematic below.

How much water does this alternative provide?
American Stone/Martin Marietta is contractually required to extract rock at a rate that will result
in at least 2.2 billion gallons (BG) of total storage by the end of 2030. Between 1.3 and 1.9 BG
of this storage could be accessed using existing Quarry Reservoir pumping facilities.
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Assuming that existing pumps and transmission facilities from Cane Creek Reservoir are used to
refill the Quarry Reservoir, the shallow Quarry Reservoir alternative is conservatively estimated
to provide an estimated yield of 2.1 mgd, assuming the historical drought-of-record.
What are the environmental impacts of this alternative?
Since the only anticipated construction would be to install emergency generators on-site in case
of power failure, the primary anticipated impact of this alternative would be the increased energy
use associated with pumping.
What are the social impacts of this alternative?
The generator construction would result in some temporary impacts to traffic and noise; the
generators would also create noise when exercised or run during power outages. However, those
noise impacts are expected to be minimal since the generator will have sound attenuation.
What permits, regulations, or partnerships are needed for this alternative?
The Division of Water Resources may require reclassifying the Quarry Reservoir watershed as
critical area. The critical area of our watersheds is defined as any area draining to the reservoir
and within ½ mile of it at full pool elevation. More stringent development standards are required
in the critical area. Since OWASA owns the land draining to the Quarry Reservoir, this should
be straight-forward, but would require a classification change. OWASA will perform microbial
monitoring on the expanded Quarry Reservoir as soon as it is put into service; additional
monitoring may be required by the North Carolina Public Water Supply Section. Orange County
would also require some local construction permits for the generator including erosion and
sediment control and stormwater permits.
Are there any technical considerations with this alternative?
There are potential treatability issues with the Quarry Reservoir, as it has very low suspendedsolids concentrations. Some suspended solids are needed for our treatment plant coagulation and
settling processes to work properly. Other potential treatment issues include the cold
temperature and high alkalinity of the water. OWASA plans to blend the Quarry Reservoir water
with Cane Creek Reservoir and/or University Lake water which will help address these treatment
issues. OWASA also has the ability to pump water from the Quarry Reservoir to Phils Creek
where it later enters University Lake and mixes there.
Our agreement with American Stone/Martin Marietta requires them to excavate a passageway
between OWASA’s existing Quarry Reservoir and the active quarry. OWASA could also opt to
tunnel between the two pits with valves which would provide more flexibility in how the Quarry
was operated and potentially use the existing Quarry Reservoir as a pretreatment mixing basin
for reclaimed water as identified in Alternative 7B. OWASA would need to cover the cost if it
decided it wanted to proceed with this connection alternative.
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Are there other uncertainties or risks associated with this alternative?
This alternative does increase our available water supply by increasing storage so it decreases
our risk of water supply shortages. However, it does not add a new raw water supply. We could
get temporary pumps to access deep storage under an extended drought to help alleviate longterm risk.
What is the cost to implement this alternative?
The 2020 capital costs, 2020 levelized costs, and net present costs factoring in current federal
guidance regarding discount rates and inflation are presented in the table below.
Estimated Yield of Project
2020 Capital Cost Estimate
2020 Cost per GPD of Additional Yield
Net Present Cost of Alternative (Assumes Construction
begins in 2030 and implementation in 2030)
Net Present Levelized Cost of Alternative ($/1000 gallons of
yield)
Net Present Levelized Cost of Project ($/1,000 gallons of
demand actually met over 50-year planning horizon

2.1 mgd
$1.8 million
$0.86 /gpd of yield
$3.2 million
$0.12 /1000 gallons of yield
$0.26 /1,000 gallons actually supplied

What is the timing of this alternative?
For the basis of the cost analyses, we assumed this alternative would be available for use in
2032; the Quarry Reservoir may not yet be full. We conservatively estimate the Quarry
Reservoir would be full in 2035.
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Alternative 6: Deep Quarry Reservoir
This alternative is similar to Alternative 5 (Shallow Quarry Reservoir), but also includes
installation of: (a) a new Quarry Reservoir pump station (including standby power generation) to
access water from a maximum depth of 220 feet; (b) a 30-inch parallel transmission main from
Cane Creek Reservoir to the Quarry Reservoir; (c) a 24-inch parallel main from the Quarry
Reservoir to the Jones Ferry Road WTP; and (d) a larger raw water pump station at Cane Creek
Reservoir. The schematic below illustrates this alternative.

How much water does this alternative provide?
This alternative is conservatively estimated to provide 2.2 billion gallons of accessible storage,
and an estimated yield of 3.4 mgd. The incremental increase in yield above the Shallow Quarry
Reservoir is about 1.3 mgd.
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What are the environmental impacts of this alternative?
This alternative would have temporary adverse environmental impacts associated with
construction of the new pumping and transmission facilities. A small number of stream
crossings and area of wetland disturbance would need to be mitigated; however, construction
would be located along existing disturbed road right-of-way and within the fenceline of
OWASA’s existing Quarry Reservoir and Cane Creek Reservoir. This alternative would use
greater amounts of energy for pumping from deeper depths than the shallow Quarry Reservoir
alternative.
What are the social impacts of this alternative?
There would be temporary construction impacts to traffic and noise. This alternative would also
temporarily impact some private property parcels along the road right-of-way, as well as the
Cane Creek Reservoir recreation area.
What permits, regulations, or partnerships are needed for this alternative?
The Division of Water Resources may require reclassifying the Quarry Reservoir watershed as
critical area as described in the shallow Quarry Reservoir alternative. Since OWASA owns the
land draining to the Quarry Reservoir, this should be straight-forward, but would require a
classification change. OWASA will perform microbial monitoring on the expanded Quarry
Reservoir as soon as it is put into service; additional monitoring may be required by the North
Carolina Public Water Supply Section. Orange County would also require some local
construction permits including erosion and sediment control and stormwater permits.
Are there any technical considerations with this alternative?
There are potential treatability issues with the Quarry Reservoir, as it has very low suspendedsolids concentrations. Some suspended solids are needed for our treatment plant coagulation and
settling processes to work properly. Other potential treatment issues include the cold
temperature and high alkalinity of the water. OWASA plans to blend the Quarry Reservoir water
with Cane Creek Reservoir and/or University Lake water which will help address these treatment
issues. OWASA also has the ability to pump water from the Quarry Reservoir to Phils Creek
where it later enters University Lake and mixes there.
OWASA’s agreement with Martin Marietta requires them to excavate a passageway between
OWASA’s existing Quarry Reservoir and the active quarry. OWASA could also opt to tunnel
between the two pits and install control valves which would provide more flexibility in how the
Quarry is operated and potentially allow the existing Quarry Reservoir to be used as a
pretreatment mixing basin for reclaimed water as identified in Alternative 7B. OWASA would
need to cover the cost if it decided it wanted to proceed with this connection alternative.
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Are there other uncertainties or risks associated with this alternative?
This alternative does increase our available water supply so it decreases our risk of water supply
shortages. However, it does not improve the diversity of our raw water supplies, which could
make us vulnerable to extended droughts in the long-term.
What is the cost to implement this alternative?
The 2020 capital costs, 2020 levelized costs, and net present costs factoring in current federal
guidance regarding discount rates and inflation are presented in the table below.
Estimated Yield of Project
3.4 mgd
2020 Capital Cost Estimate
$80.4 million
2020 Cost per GPD of Additional Yield
$23.65 /gpd of yield
Net Present Cost of Alternative (Assumes Construction
$59.3 million
begins in 2030 and implementation in 2033)
Net Present Levelized Cost of Alternative ($/1000 gallons of
$1.29 /1000 gallons of yield
yield)
Net Present Levelized Cost of Project ($/1,000 gallons of
$4.71 /1,000 gallons actually supplied
demand actually met over 50-year planning horizon
To increase reliability and redundancy of our water treatment and delivery system, OWASA may choose
to add the parallel piping included in these costs whether or not this alternative is pursued.

If you look at the marginal yield of this alternative (the 1.3 mgd beyond that provided by the
shallow Quarry Reservoir), the net present cost is $3.08 per 1,000 gallons of additional yield as
compared to $1.29 shown in the table above.
What is the timing of this alternative?
For the basis of the cost analyses, we assumed this alternative would be available for use in 2033
when construction is estimated to be complete. However, the Quarry Reservoir may not be full
at that time, but we conservatively estimate the Quarry Reservoir would be full in 2035. The
exact date will depend on weather conditions after quarrying operations cease in December 2030.
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Alternative 7A: Indirect Potable Reuse with Pretreatment Mixing Basin near
Quarry Reservoir
This alternative includes the planning, design, construction, and operation of facilities needed to
enable highly treated reclaimed water (RCW) from OWASA’s Mason Farm WWTP to be used
to supplement raw water supply from water supply reservoirs in accordance with North Carolina
Session Law 2014-113. Facility designs, operating arrangements, and associated costs reflect
this statute, and include construction and operation of:
•
•

•
•

Reclaimed water pumping facilities at the WWTP;
A new pretreatment mixing basin sized to hold a minimum of 5 days storage based on the
capacity of the WTP (e.g., OWASA’s WTP capacity is 20 mgd, and a pretreatment
mixing basin for OWASA would need to hold 100 million gallons); the law allows 20
percent of the volume of water treated to be reclaimed water;
Pumping facilities at the pretreatment mixing basin; and
New pipelines to convey water
o from the WWTP to the new mixing basin assumed to be located near the Quarry
Reservoir,
o from Cane Creek Reservoir to the pretreatment mixing basin, and
o from the pretreatment mixing basin to the Jones Ferry Road WTP

The following schematic illustrates this alternative.
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How much water does this alternative provide?
Based on the statute’s allowance that 20 percent of the water could be reclaimed water and our
WTP capacity of 20 mgd, staff assumed this alternative would provide 4 mgd of additional water
supply (20% of 20 mgd). Additional water supply in excess of 4 mgd could be available
depending on the availability of RCW at the Mason Farm WWTP and the sizing of the
pretreatment mixing basin.
What are the environmental impacts of this alternative?
This alternative would result in impacts to streams and potentially wetlands associated with the
pipeline infrastructure and construction of the pretreatment mixing basin described above. The
pumping infrastructure would result in increased energy use and corresponding carbon emissions
compared to existing conditions. The diversion of RCW from the Mason Farm WWTP to the
pretreatment mixing basins would reduce surface water discharges to Morgan Creek and
ultimately Jordan Lake. This would result in lower nutrient loading to Morgan Creek, but could
also adversely impact the downstream habitat if discharges from the WWTP are reduced too
much.
What are the social impacts of this alternative?
This alternative has several potential social impacts including:
•
•
•

Private landowner’s loss of land required for the pretreatment mixing basin;
Noise and traffic impacts during construction; and
Customer perception that indirect potable reuse will pose a threat to public health.

What permits, regulations, or partnerships are needed for this alternative?
While the general statute allows for indirect potable reuse with engineered storage and other
conditions, associated regulations have not yet been developed and an indirect potable reuse
system has not yet been permitted in North Carolina. One potential regulatory concern is that the
proposed pretreatment mixing basin would be located in the University Lake watershed, which is
classified as WS-II waters, but treated wastewater discharges are not allowed in WS-II
watersheds. It is unclear if the North Carolina Division of Water Resources would use this
designation to prohibit OWASA from constructing the proposed basin within the University
Lake watershed, even if other regulatory requirements were met.
Prior to implementing any changes to our RCW treatment or distribution system, and/or to our
intended designated uses of that water, we must apply for and receive State approval of
modifications to our RCW system operating permit.
Local permits from the Town of Chapel Hill, Town of Carrboro, and Orange County would be
needed for construction. These would include stormwater and erosion and sediment control.
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Are there any technical considerations with this alternative?
The main technical considerations with this alternative are whether additional RCW treatment is
needed prior to blending in the pretreatment mixing basin and/or whether additional treatment is
needed at the Jones Ferry WTP with the use of the blended source water
Enhanced RCW treatment would be required before being allowed to blend in the mixing basin
if the RCW did not meet the most stringent RCW requirements currently required by law. The
Environmental Management Commission could establish more stringent RCW standards for
potable reuse applications in the future. We anticipate that OWASA’s RCW meets current
regulations based on our monitoring data and treatment processes. However, there are two
parameters with limits required under current law that OWASA does not monitor for; a 2005
study indicates that we would likely meet these limits, but additional monitoring would be
required.
Treatment enhancements would be needed at the Jones Ferry WTP if the finished water produced
from the use of the blended source water did not comply with all State and federal laws for the
provision of safe drinking water. Treatment enhancements at the Jones Ferry WTP are not
expected to be needed based on Mason Farm WWTP RCW quality, blending with conventional
source water in the pretreatment mixing basin, and existing treatment barriers at the Jones Ferry
WTP.
If additional treatment were needed, the capital and operating costs and environmental impacts
associated with this alternative would increase.
Are there other uncertainties or risks associated with this alternative?
In the absence of regulations to accompany North Carolina Session Law 2014-113 and a lack of
previously permitted indirect potable reuse facilities in North Carolina, OWASA’s pursuit of this
alternative would be an uncertain path.
What is the cost to implement this alternative?
The 2020 capital costs, 2020 levelized costs, and net present costs factoring in current federal
guidance regarding discount rates and inflation are presented in the table below.
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Estimated Yield of Project
2020 Capital Cost Estimate
2020 Cost per GPD of Additional Yield
Net Present Cost of Alternative (Assumes Construction
begins in 2050 and implementation in 2052)
Net Present Levelized Cost of Alternative ($/1000 gallons of
yield)
Net Present Levelized Cost of Project ($/1,000 gallons of
demand actually met over 50-year planning horizon

4 mgd
104.2 million
$26.05 /gpd of yield
$24.0 million
$0.91 /1000 gallons of yield
$3.05 /1,000 gallons actually supplied

What is the timing of this alternative?
We assumed that this alternative would be placed in service in 2052.
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Alternative 7B: Indirect Potable Reuse with Return to Quarry Reservoir
This alternative is similar to Alternative 7A, but we assume that reclaimed water (RCW) from
the Mason Farm WWTP is pumped to the Quarry Reservoir for blending with surface water
supplies, as opposed to a new pretreatment mixing basin. The blending of existing surface water
supplies with reclaimed water in the Quarry Reservoir would allow for source water
augmentation via beneficial reuse, enable reclaimed water dilution, and provide the opportunity
to detect, react to, and fix any issues with Mason Farm WWTP RCW prior to its delivery to the
Jones Ferry Road WTP without the need for construction of a new, large pretreatment mixing
basin.
This scenario assumes construction of the following infrastructure:
1. RCW pumping facilities at the WWTP;
2. The following pipelines:
a. From WWTP to Quarry Reservoir
b. From Cane Creek Reservoir to Quarry Reservoir
c. From Quarry Reservoir to Jones Ferry Road WTP
3. A new intake and pumping facility at the Quarry Reservoir
4. An isolation tunnel and valve between the existing Quarry Reservoir and the area
currently being quarried
5. A pump station capacity upgrade at the Cane Creek Reservoir
The existing Quarry Reservoir is large enough to meet the requirements of North Carolina
Session Law 2014-113 (i.e., five days of storage with reclaimed water being no more than 20
percent of stored volume) assuming the input of 4 mgd of reclaimed water.
The following schematic illustrates this alternative.
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How much water does this alternative provide?
This alternative would provide approximately 4 mgd of additional water supply. Additional
water supply in excess of 4 mgd may be made available depending on the availability of
reclaimed water at the Mason Farm WWTP and the sizing of conveyance infrastructure.
What are the environmental impacts of this alternative?
This alternative would require construction of pumping facilities at the Mason Farm WWTP,
intake and pumping at the Quarry Reservoir, and piping infrastructure described above. There
would be some impacts to streams and wetlands, largely in road rights-of-way. The pipelines
from Cane Creek Reservoir to the Quarry Reservoir and from the Quarry Reservoir to the WTP
would parallel existing pipelines. Pumping would result in increased energy use and associated
carbon footprint.
Additionally, the diversion of reclaimed water from the Mason Farm WWTP to Quarry
Reservoir for increased withdrawals would reduce surface water discharges to Morgan Creek and
ultimately to Jordan Lake. This would result in lower nutrient loading to Morgan Creek, but
could also adversely impact the downstream aquatic habitat if discharges from the WWTP are
reduced too much.
What are the social impacts of this alternative?
The social impacts of this alternative would be higher than those in Alternative 7A given the
higher amount of construction and include the following:
•
•
•

Noise and traffic impacts during construction;
Impacts to property along pipeline construction corridors; and
Customer perception that indirect potable reuse will pose a threat to public health.

What permits, regulations, or partnerships are needed for this alternative?
North Carolina General Statutes allow indirect potable reuse with engineered storage and other
conditions; however, associated regulations have not yet been developed and an indirect potable
reuse system has not yet been permitted in North Carolina. While the Quarry Reservoir is not
specifically listed on the DWR’s stream classification list, they may state that it is hydraulically
connected and thus cannot be used as a pretreatment mixing basin. The University Lake
watershed, which includes the Quarry Reservoir, is classified as a WS-II (water supply II), which
means that it is highly protected, and wastewater discharges are not allowed. It is unclear
whether DWR would use the WS-II classification to prohibit OWASA from discharging
reclaimed water to the Quarry Reservoir.
Prior to implementing any changes to our RCW treatment or distribution system, and/or to our
intended designated uses of that water, we must apply for and receive State approval of
modifications to our RCW system operating permit.
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Local permits from the Town of Chapel Hill, Town of Carrboro, and Orange County would be
needed for construction. These would include stormwater and erosion and sediment control.
Are there any technical considerations with this alternative?
The main technical considerations with this alternative are whether additional reclaimed water
treatment is needed prior to blending in Quarry Reservoir and/or whether additional treatment is
needed at the Jones Ferry WTP with the use of the blended source water.
Enhanced RCW treatment would be required before being allowed to blend in the Quarry
Reservoir if the RCW did not meet the most stringent RCW requirements currently required by
law. The Environmental Management Commission could also establish more stringent RCW
standards for potable reuse applications. We anticipate that OWASA’s RCW meets current
regulations based on our monitoring data and treatment processes. However, there are two
parameters with limits required under current law that OWASA does not monitor for; a 2005
study indicates that we would likely meet these limits, but additional monitoring would be
required.
Treatment enhancements would be needed at the Jones Ferry WTP if the finished water produced
from the use of the blended source water did not comply with all State and federal laws for the
provision of safe drinking water. Treatment enhancements at the Jones Ferry WTP are not
expected to be needed based on Mason Farm WWTP RCW quality, blending with conventional
source water in the Quarry Reservoir, and existing treatment barriers at the Jones Ferry WTP.
If additional treatment were needed, the capital and operating costs and environmental impacts
associated with this alternative would increase.
Are there other uncertainties or risks associated with this alternative?
In the absence of regulations to accompany North Carolina Session Law 2014-113 and a lack of
previously permitted indirect potable reuse facilities in North Carolina, OWASA’s pursuit of this
alternative would be an uncertain path.
What is the cost to implement this alternative?
The 2020 capital costs, 2020 levelized costs, and net present costs factoring in current federal
guidance regarding discount rates and inflation are presented in the table below.
Estimated Yield of Project
2020 Capital Cost Estimate
2020 Cost per GPD of Additional Yield
Net Present Cost of Alternative (Assumes Construction
begins in 2050 and implementation in 2052)
Net Present Levelized Cost of Alternative ($/1000 gallons of
yield)
Net Present Levelized Cost of Project ($/1,000 gallons of
demand actually met over 50-year planning horizon

4 mgd
$101.9 million
$25.48 /gpd of yield
$24.6 million
$0.94 /1000 gallons of yield
$3.12 /1,000 gallons actually supplied
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What is the timing of this alternative?
We assumed that this alternative would be placed in service in 2050.
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Alternative 8: Indirect Potable Reuse with Return to University Lake
This alternative involves supplementing the supply of water available from University Lake by
pumping highly treated reclaimed water (RCW) from the Mason Farm WWTP to the lake. This
alternative would require design, installation, and operation and maintenance of:
(a) a new RCW transmission main from the WWTP to University Lake; and
(b) a new RCW pump station at the WWTP.
Staff did not have Hazen evaluate this alternative since the previously unidentified alternative to
return reclaimed water to a new pretreatment basin was more viable from a regulatory and
economic perspective. If the Board would like this alternative fully evaluated, we can have
Hazen complete that task.
This alternative is illustrated in the following schematic.

How much water does this alternative provide?
Staff did not fully evaluate the amount of water this alternative could provide since it is only
viable when water is not flowing over University Lake Dam. University Lake has a storage
capacity of about 450 million gallons and a drainage area of about 30 square miles. This is a
relatively small storage volume for the watershed size; thus University Lake fills fairly quickly
after rain events. The historic record from January 2000 to October 2019 indicates that water is
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flowing over the dam approximately 34 percent of the time, and this time period includes two
major droughts, including the drought of record. (Note: this analysis did not include data from
the period January 2018 to April 2019 since water was being pumped out of University Lake for
work on the flashboards). Thus, a reclaimed water system that includes University Lake could
not be used approximately 1/3 of the time.
What are the environmental impacts of this alternative?
This alternative would result in impacts to streams and potentially wetlands associated with the
pipeline infrastructure described above. The pumping infrastructure would result in increased
energy use and corresponding carbon emissions. The diversion of RCW from the Mason Farm
WWTP to the pretreatment mixing basins would reduce surface water discharges to Morgan
Creek, but increase them to University Lake. This would result in higher nutrient loading to
University Lake, but lower loading downstream of University Lake (lake would attenuate some
of the loading). This alternative could also adversely impact the downstream habitat if
discharges from the WWTP to Morgan Creek are reduced too much.
What are the social impacts of this alternative?
The social impacts of this alternative would be similar to the other indirect potable reuse
alternatives and include the following:
•
•
•

Noise and traffic impacts during construction;
Property impacts in the pipeline construction corridor; and
Customer perception that indirect potable reuse will pose a threat to public health;

What permits, regulations, or partnerships are needed for this alternative?
This alternative is not currently legal in North Carolina. If discharging reclaimed water directly
to a water supply reservoir became legal, it still may not be allowed within University Lake.
University Lake is classified as a WS-II (water supply II), which means that it is highly
protected, and wastewater discharges are not allowed. DWR likely would not allow the
discharge of reclaimed water into University Lake.
Prior to implementing any changes to our RCW treatment or distribution system, and/or to our
intended designated uses of that water, we must apply for and receive State approval of
modifications to our RCW system operating permit.
Local permits from the Town of Carrboro would be needed for construction. These would
include stormwater and erosion and sediment control.
Are there any technical considerations with this alternative?
The main technical considerations with this alternative are whether additional reclaimed water
treatment is needed prior to blending in University Lake and/or whether additional treatment is
needed at the Jones Ferry WTP with the use of the blended source water.
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Enhanced RCW treatment would be required before being allowed to blend in University Lake if
the RCW did not meet the most stringent RCW requirements currently required by law. The
Environmental Management Commission could also establish more stringent RCW standards for
potable reuse applications. We anticipate that OWASA’s RCW meets current regulations based
on our monitoring data and treatment processes. However, there are two parameters with limits
required under current law that OWASA does not monitor for; a 2005 study indicates that we
would likely meet these limits, but additional monitoring would be required.
Treatment enhancements would be needed at the Jones Ferry WTP if the finished water produced
from the use of the blended source water did not comply with all State and federal laws for the
provision of safe drinking water. Treatment enhancements at the Jones Ferry WTP are not
expected to be needed based on Mason Farm WWTP RCW quality, blending with conventional
source water in University Lake, and existing treatment barriers at the Jones Ferry WTP.
If additional treatment were needed, the capital and operating costs and environmental impacts
associated with this alternative would increase.
Are there other uncertainties or risks associated with this alternative?
In the absence of regulations to accompany North Carolina Session Law 2014-113 and a lack of
previously permitted indirect potable reuse facilities in North Carolina, OWASA’s pursuit of this
alternative would be an uncertain path.
What is the cost to implement this alternative?
The costs to implement this alternative have not been calculated.
What is the timing of this alternative?
This alternative could be implemented in approximately 2050 if laws were modified to make it
legally feasible.
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Alternative 9: Direct Potable Reuse
This alternative includes the advanced treatment of reclaimed water (RCW) at the Mason Farm
WWTP so it can be directly delivered into our drinking water distribution system. To enable
this, we assumed the following facilities would be required:
•

•
•
•
•

Advanced treatment of OWASA’s RCW; two treatment processes were evaluated:
o Reverse osmosis (RO) – generally required if total dissolved solids (TDS)
removal is required
o Activated carbon – generally preferred if TDS removal is not required as there are
lower capital and operations and maintenance costs than RO; also has lower
environmental impacts than RO;
Purchase of approximately 2 acres of land near the WWTP to site the advanced
treatment;
0.5 million gallon storage tank;
New pump station at the WWTP; and
New pipeline to connect to a water main near the WWTP

This alternative is illustrated in the schematic below.
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How much water does this alternative provide?
Staff sized the infrastructure for this alternative to provide 4 mgd of additional water supply so it
would be comparable to the indirect potable discharge alternatives. Additional water supply in
excess of 4 mgd may be made available depending on the availability of RCW at the Mason
Farm WWTP and the capacity of the advanced treatment system.
What are the environmental impacts of this alternative?
This alternative involves extensive construction and depending on facility siting, it could impact
some streams and wetlands. The WWTP and surrounding area are in floodplains so some
impacts would occur to floodplains as well. The advanced treatment would require increased
energy and result in higher carbon emissions; the pumping associated with this alternative would
likely be offset by reduced pumping at the Jones Ferry Road WTP.
If RO treatment is needed for enhanced removal of TDS and/or to meet other water quality
requirements, energy usage and greenhouse gas emissions will be more substantial. RO
treatment generates greater volumes of more concentrated waste streams, and those will be more
difficult and costly to manage. These waste streams are difficult to dispose due to high TDS
content. For OWASA’s situation, the most practical solution to dispose of concentrated RO
waste is to discharge it to our WWTP system if the flow can be sufficiently diluted by other
wastewater to avoid disruptions to the conveyance and treatment processes (e.g., corrosion,
impaired wastewater treatment, surface water discharge compliance issues).
Additionally, the diversion of substantial volumes of advanced treated RCW from the Mason
Farm WWTP to the distribution system would reduce or potentially eliminate surface water
discharges to Morgan Creek and ultimately Jordan Lake. Reduced effluent discharge could
benefit the receiving water by reducing the associated loading of nutrients. However, reduced
discharges could also adversely impact downstream wildlife habitat.
What are the social impacts of this alternative?
This alternative requires OWASA to purchase approximately 2 acres of land. This alternative
would result in temporary impacts from construction to traffic and noise and may impact private
property owners along the pipeline.
The other social impact is the potential negative view of customers using RCW for drinking
water purposes. Public acceptance of this alternative may be more of a challenge than other
proposed potable reuse alternatives due to the lack of a pretreatment mixing basin and/or
environmental buffer (e.g., Quarry Reservoir); however, ongoing potable reuse projects across
the United States highlight the potential for public acceptance of direct potable reuse with
purposeful, proactive outreach.
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What permits, regulations, or partnerships are needed for this alternative?
This alternative is not currently legal in North Carolina. However, existing and ongoing potable
reuse regulations, guidelines, demonstration projects, and full-scale systems across the United
States support the technical feasibility of this alternative. If and when this alternative becomes
legal in North Carolina, state permits would be needed to use highly treated RCW as a new water
supply source.
Permits to address development in the floodplain would be needed along with local permits for
stormwater and erosion and sediment control.
Are there any technical considerations with this alternative?
The main technical considerations with this alternative are the treatment, water quality, and
engineered storage requirements that must be met in order for highly treated RCW to be directly
used for finished water augmentation. In all cases where potable reuse is practiced, an integrated
multi-barrier approach is required to manage the risk to public health and ensure that
microorganisms and other contaminants are removed and/or reduced to safe drinking water
levels.
This alternative is assumed to include three hours of engineered storage for finished water (4
mgd x 1 day/24 hours x 3 hours = 0.5 MG) prior to delivery into the drinking water system.
Engineered storage provides response time to identify treatment failures, implement appropriate
actions, and a final monitoring point where the water quality can be validated for potable reuse
before being introduced into drinking water. If additional storage was required, the costs to
implement this alternative would increase.
Finally, there is inadequate space available at the WWTP to accommodate a normal
configuration of the required treatment and storage facilities for this strategy. (The space not
currently built upon is planned to be used under the WWTP facility masterplan.) Additionally,
most of the land near the WWTP is owned by UNC, and has already been developed for their
purposes. It might be possible to overcome this land limitation by stacking (building up, not out)
the required facilities; however, this would be very expensive.
Are there other uncertainties or risks associated with this alternative?
This alternative would reduce some of OWASA’s water supply risks as it:
1. Provides a second treatment plant for the production of water;
2. Further diversifies OWASA’s water supply sources; and
3. Provides assurance of meeting water supply needs during extended drought conditions.
What is the cost to implement this alternative?
The cost to implement this alternative depends on whether RO-based treatment or activated
carbon-based treatment can be used. The 2020 capital costs, 2020 levelized costs, and net
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present costs factoring in current federal guidance regarding discount rates and inflation for each
treatment method are presented in the tables below.

RO-Based Treatment
Estimated Yield of Project
2020 Capital Cost Estimate
2020 Cost per GPD of Additional Yield
Net Present Cost of Alternative (Assumes Construction
begins in 2050 and implementation in 2052)
Net Present Levelized Cost of Alternative ($/1000 gallons of
yield)
Net Present Levelized Cost of Project ($/1,000 gallons of
demand actually met over 50-year planning horizon
Activated Carbon-Based Treatment
Estimated Yield of Project
2020 Capital Cost Estimate
2020 Cost per GPD of Additional Yield
Net Present Cost of Alternative (Assumes Construction
begins in 2050 and implementation in 2052)
Net Present Levelized Cost of Alternative ($/1000 gallons of
yield)
Net Present Levelized Cost of Project ($/1,000 gallons of
demand actually met over 50-year planning horizon

4 mgd
$38.4 million
$9.60 /gpd of yield
$9.0 million
$0.75 /1000 gallons of yield
$2.49 /1,000 gallons actually supplied

4 mgd
$26.0 million
$6.50 /gpd of yield
$9.0 million
$0.34 /1000 gallons of yield
$0.98 /1,000 gallons actually supplied

What is the timing of this alternative?
We assumed this alternative would be implemented in 2052.
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Alternative 10: Demand Management - Reclaimed Water to UNC CoGeneration Facility
This alternative involves installation and operation and maintenance of new infrastructure that
enables UNC to use reclaimed water (RCW) instead of drinking water for certain purposes at
UNC’s Co-Generation (Cogen) facility. The main required infrastructure improvements are:
1. A RCW main that runs from the western edge of the main campus to the Cogen plant on
West Cameron Avenue, and
2. A new RCW polishing treatment facility at the Cogen facility (microfiltration and reverse
osmosis) to ensure that water has a total dissolved solids level that is at least as good as
the OWASA drinking water now used as make-up water in the Cogen cooling towers and
boilers.
This alternative is illustrated in the map below.

How much water savings does this alternative provide?
UNC staff stated that they currently use approximately 100 million gallons (MG) of drinking
water per year at the Cogen facility; approximately 75 percent of this water is used in the boilers
and 25 percent is used in cooling towers. UNC plans to implement new technology which will
decrease the amount of water needed in the cooling towers. Assuming that new technology is in
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place, this RCW alternative is assumed to offset the need for drinking water by approximately 75
MG per year (0.21 mgd).
What are the environmental impacts of this alternative?
The RCW piping needed for this alternative would be located within existing road rights-of-ways
and/or utility corridors; therefore, it would have minimal impact on streams and wetlands. This
alternative would result in a slight reduction in the amount of effluent discharged to Morgan
Creek from the Mason Farm WWTP, which can benefit the receiving water by reducing the
associated loading of nutrients. However, reduced discharges could adversely impact the
receiving water if flow augmentation is needed to support downstream aquatic habitat.
The additional treatment of RCW at the Cogen facility, as well as boiler and cooling tower
operations at the Cogen facility, will result in the production of a highly concentrated waste
stream that would be returned to the Mason Farm WWTP via the sanitary sewer system.
The delivery of reclaimed water from Mason Farm WWTP to the Cogen facility and more
intensive treatment at the Cogen facility will result in increased energy use and associated
greenhouse gas emissions than the existing Morgan Creek discharge strategy. However, the use
of reclaimed water for Cogen facility operations will save treatment and pumping energy use at
the Jones Ferry Road WTP.
What are the social impacts of this alternative?
The UNC Cogen facility generates and distributes steam used for heating, domestic hot water,
sterilization, and other purposes, thus making it critical to the maintenance of UNC’s daily
operations. Staff at UNC have several concerns about the use of reclaimed water at the Cogen
facilities; they already have to treat OWASA’s drinking water to a higher level in order to be
able to use it in the boilers, and there is a larger technical risk burden associated with the use of
reclaimed water from a treatment perspective. In addition, the reclaimed water system has
multiple single points of failure; potable water would still be needed as back up.
The increased use of reclaimed water does offset drinking water needs, which may defer the need
to expand OWASA’s drinking water facilities and decrease the frequency and/or duration of
mandatory water shortage restrictions.
What permits, regulations, or partnerships are needed for this alternative?
This alternative would require an enhancement of our existing RCW partnership with UNC.
While UNC has been open to using RCW in its chilled water facilities and for non-potable uses,
Energy Services staff has expressed many concerns about using RCW at the Cogen facility.
Concerns regarding the use of RCW at the Cogen facility include increased corrosion and scaling
potential, intensified treatment requirements, the need to manage a new waste stream if
membrane treatment is implemented to facilitate RCW use, and the limited available space at the
facility. Nevertheless, RCW use at cogeneration facilities has been successfully practiced in
other parts of the country.
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A State permit would be required for extension of the RCW system to the Cogen facility, and our
RCW operating permit would need to be amended to allow use of RCW at the Cogen facility. A
State permit would also be required if the on-site treatment system at the Cogen facility results in
a discharge of process wastewaters to a receiving stream.
Construction permits would be required from the Town of Chapel Hill which would include
erosion and sediment control and stormwater permits.
Are there any technical considerations with this alternative?
Some types of treatment technology that would meet UNC’s needs produce highly concentrated
effluent that then needs to be discharged. It is assumed this discharge would be to OWASA’s
wastewater collection system; assurances would be needed that the highly concentrated waste
would not upset our treatment system or cause corrosion in the collection system. Alternatively,
the waste could be discharged to a creek, but would require additional treatment from UNC to
discharge the wastewater. Treatment technologies also require a lot of water, which would
offset the limited gains achieved in reducing potable water demand from this alternative.
There is also limited space at the Cogen facility to install the additional treatment system that
would enable RCW use. The proposed treatment system is expected to occupy approximately
7,000 square feet, including chemical storage, membrane cleaning, and post-treatment
equipment. It could potentially be located on-site at the Cogen facility, but a detailed
understanding of available space to make this determination is absent at this time.
Are there other uncertainties or risks associated with this alternative?
RCW alkalinity levels are expected to increase significantly when OWASA commences
operation of the Mason Farm WWTP filters in denitrification mode. This could require
enhanced levels of treatment, and higher capital and operating costs than has been assumed for
this alternative.
This alternative does not increase the diversity of OWASA’s water supply portfolio.
What is the cost to implement this alternative?
The 2020 capital costs, 2020 levelized costs, and net present costs factoring in current federal
guidance regarding discount rates and inflation are presented in the table below.
Estimated Yield of Project
2020 Capital Cost Estimate
2020 Cost per MGD of Water Savings
Net Present Cost of Alternative (Assumes Construction
begins in 2030 and implementation in 2032)
Net Present Levelized Cost of Alternative ($/1000 gallons of
water savings)

0.21 mgd
$8.2 million
$39.05 /mgd of water saved
$12.7 million
$4.37 /1000 gallons of water saved
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What is the timing of this alternative?
It was assumed this alternative would be available in 2030.
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Alternative 11: Demand Management - Expanded Use of Reclaimed Water
on UNC Main Campus
This alternative involves expanding the use of reclaimed water (RCW) on UNC-Chapel Hill’s
main campus to offset the demand for drinking water that would otherwise be required to meet
non-drinking water needs in certain new buildings that are envisioned in the University’s
recently updated Master Plan. For the purpose of this alternative, we concluded that more than
25 planned buildings are expected to be within 500 feet of the existing RCW distribution system.
We assumed that of those buildings, ones planned for the “near-term” would be built between
2020 and 2024; ones identified for the “mid-term” would be built between 2025 and 2029; and
ones planned for the “long-term” would be built between 2030 and 2034. We then simply
assumed that associated capital costs and demand increases would be spread uniformly
throughout each five-year period. The total length of new RCW mains and/or service lines
assumed to be required for this alternative is slightly more than one mile. No expansion of
OWASA’s RCW storage tank, pumps, and transmission mains from the WWTP are expected to
be required.
The proposed buildings within 500 feet of the existing RCW system are shown in the map
below.

1.42

Alternative 11: Expanded Use of Reclaimed Water on UNC Main Campus
January 24, 2020
Page 2
How much water savings does this alternative provide?
We estimate that implementation of this alternative has the potential to reduce drinking water
demands by about 0.055 million gallons per day (mgd) once all of the new buildings are in
service and connected to the RCW system.
To develop this preliminary planning-level estimate, we first looked at billed water use factors
(gallons used per day per 1,000 square feet of building space) for different categories of
existing University buildings. We applied those water use factors to the planned new buildings,
and made the following two key assumptions about the percentage of average daily water use
expected to be used for toilet flushing.
•
•

25 percent of water use could be met by RCW in dormitories and laboratories
75 percent of water use could be met by RCW in classroom buildings

We consider our estimate to be high, as it will likely not be cost-effective for UNC to connect
each of these planned buildings to the reclaimed water system.
What are the environmental impacts of this alternative?
Much of the new RCW piping would likely be located within developed portions of campus and
within existing (or planned) road rights-of-way and/or utility corridors. Therefore, the adverse
impacts of construction on the environment are expected to be minimal.
Increased use of RCW from the Mason Farm WWTP would result in reductions in mass load
discharges of nutrients to Morgan Creek and Jordan Lake. Those benefits would be offset
somewhat by the reduced instream flows that would occur if more RCW is diverted away from
WWTP discharge.
Reclaimed water has a lower energy intensity (energy required per 1,000 gallons) than drinking
water; therefore, implementation of this alternative would provide some energy savings when
compared to the assumption that drinking water will be used to meet all of the water demands in
these buildings.
What are the social impacts of this alternative?
RCW pipeline construction work will cause temporary noise and traffic impacts.
Increased use of RCW would reduce OWASA’s drinking water sales volumes, which in turn
would likely require offsetting water rate adjustments to ensure revenue sufficiency.
Using reclaimed water could delay the need to expand OWASA’s raw water supply and drinking
water infrastructure; it could also reduce our future drought risks, and the frequency and/or
duration of mandatory water shortages.
What permits, regulations, or partnerships are needed for this alternative?
This alternative would build on our successful RCW system partnership with UNC. UNC’s
general practice is to dual-plumb its new buildings for non-drinking water (such as harvested
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rainwater and RCW), but has found that it is often cost-prohibitive to connect buildings to the
infrastructure. State permits would be required for future extensions of the RCW distribution
system, and for authorization to use RCW in buildings not currently covered under existing
permits.
UNC does not use RCW or other non-potable water for toilet flushing in residence halls, so State
approval will be required for that expanded beneficial use of RCW.
Are there any technical considerations with this alternative?
The RCW distribution system mains were sized to meet the anticipated build-out of the main
campus, so adequate capacity should be available to meet most, if not all, of the projected
additional RCW demands assumed for this alternative. Modeling may be required to determine
if any RCW lines need to be replaced or paralleled to support this alternative. This would result
in either additional cost of this alternative or reduced demand for reclaimed water, which would
increase the normalized cost ($/mgd) of demand for this alternative.
Are there other uncertainties or risks associated with this alternative?
There is uncertainty as to the specific restrictions and requirements the State may place on the
potential use of RCW in residence halls. This uncertainty is an important factor, as about 20%
of the assumed new RCW demand is for toilet flushing in residence halls, but those buildings
only account for about 4% of the total assumed capital costs.
If any RCW lines need to be replaced or paralleled to support this alternative, the cost could
increase substantially. If the projected RCW demand is lower than assumed, then the unit costs
for this alternative would increase.
This alternative would provide some resiliency and reliability benefits, but it would not further
diversify OWASA’s water supply portfolio. This alternative by itself does not meet OWASA’s
long-term water supply needs.
What is the cost to implement this alternative?
The 2020 capital costs, 2020 levelized costs, and net present costs factoring in current federal
guidance regarding discount rates and inflation are presented in the table below.
Estimated Water Savings of Project
2020 Capital Cost Estimate
2020 Cost per MGD of Water Savings
Net Present Cost of Alternative (Assumes Begins in 2020 and
all connections complete by 2035)
Net Present Levelized Cost of Project ($/1,000 gallons of
water saved over 50-year planning horizon

0.055 mgd
$1.1 million
$19.84 /mgd of water saved
$0.73 million
$0.84 /1,000 gallons actually supplied
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The only operating and maintenance costs are for the variable costs of RCW treatment and
pumping, but those are more than offset by the corresponding savings in the variable costs for
treatment and pumping drinking water that would have otherwise been required to meet toilet
flushing demands.
The cost analysis assumes that OWASA does not provide the University any financial
incentives or support for implementation of this alternative.
What is the timing of this alternative?
It was assumed this alternative would be implemented over a 15-year period beginning in 2020.

1.45

Alternative 12: Demand Management - On-Site Non-Potable Water
Treatment and Reuse
An increasingly important strategy for reducing drinking water demands is to collect, treat, and
recycle – and reuse – non-potable water (NPW) to meet certain non-drinking uses, such as toilet
flushing, cooling tower make-up, and irrigation. OWASA’s reclaimed water system that serves
the University of North Carolina at Chapel Hill is an example of a large-scale, centralized reuse
system.
An alternative to centralized reuse systems is the implementation of NPW reuse systems at the
building or major development scale. There are a number of examples where small-scale,
decentralized water reuse systems are being used to meet non-drinking water demands. These
systems have very small footprints, and can be located in small areas such as the basements in
large, high-rise, mixed-use buildings.
On-site reuse systems typically have several common components: (a) pipes for the collection of
wastewater and/or other NPW sources from the various points of generation within the building
or development; (b) a storage tank where the NPW is held for treatment; (c) a treatment system
that reliably produces water suitable for the intended non-drinking water uses within the building
or development; (d) pumps and pipes to convey the reuse water to the point of end use; and (e)
automated monitoring and control systems.
For our evaluation, we assumed that the NPW reuse treatment system would include membrane
bioreactor (MBR) technology followed by ultraviolet light (UV) disinfection and ozone or
chlorination. This would provide a high level of treatment needed to support a wide range of end
uses.
Well-designed systems also include multiple redundancy and reliability measures, such as dual
treatment trains and influent storage for handling flows during temporary system shut-downs.
A figure illustrating the piping and treatment needed for onsite RCW is included on the
following page.
How much water savings does this alternative provide?
To evaluate this strategy, we developed a hypothetical scenario in which on-site wastewater and
NPW treatment and reuse systems are assumed to be developed for four major mixed-use
developments in designated growth areas in our service area. The four projects are assumed to
have a combined non-residential building area of about 2.74 million square feet, include slightly
more than 1,600 multi-family dwelling units, and have a total average-day water demand of
about 0.36 million gallons per day (mgd), assuming no reuse on-site.
We assumed that on-site NPW reuse can offset about 43%, or 0.154 mgd, of the combined nondrinking water demands of these four hypothetical developments. The first project is assumed
to begin in 2025, while the fourth one is assumed to begin in 2035. Each development project
and its associated water demands are assumed to increase linearly over a 10-year period, at
which time the project reaches build-out.
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On-Site
Storage & Treatment

Public Drinking Water System
Public Sewer System

Blackwater/Graywater (Shown in orange)

Typical Treatment Systems

•
•

•
•
•
•
•
•
•

Blackwater (toilets, dishwashers, etc.)
Graywater (tubs/showers, clothes washers,
bathroom sinks, etc.)
Other Sources (Shown in green)
•
Cooling Towers, Condensate Water
•
Rainwater, Stormwater

Dual Plumbing System Required
(Purple pipe for recycled water)

On-site (package-type)
Membrane bioreactors (MBR)
UV + Ozone disinfection
Flow equalization tank
Standby power
Solids management needed
Type of treatment system dependent
on quality of supply sources and end
use water quality requirements
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What are the environmental impacts of this alternative?
NPW recycling offers several important environmental benefits. By reducing drinking water
demands, it can help defer the need for expansion of OWASA’s water supply system. It offers
similar benefits for the community’s wastewater system, as it reduces the volume of wastewater
that must be collected, transported and treated at the wastewater treatment plant. Depending on
the system design and treatment technology used, on-site recycling may lower the greenhouse
gas emissions associated with meeting water and wastewater service demands at the site. If
harvested rainwater/stormwater is used to meet on-site water needs, that would reduce the flow
and velocity of stormwater water runoff from the site, and could also reduce non-point source
pollutant loads, such as nitrogen and phosphorus.
What are the social impacts of this alternative?
Project developers and end users are likely to have concerns about the performance, reliability,
safety, operational requirements, and noise and odors associated with on-site water reuse
systems, especially ones that treat and recycle wastewater. Nearby neighbors and downstream
stakeholders may be concerned about the potential for malfunctions and accidental discharges of
wastewater. These concerns could result in greater opposition to this alternative compared to
alternatives that do not involve wastewater treatment and reuse.
Given the expected high capital and operating and maintenance costs of the technology, and the
technical expertise required to operate and maintain these systems, it is unlikely that developers
would choose to implement this technology unless significant incentives were available.
This strategy would reduce water and sewer gallons billed and associated revenues unless there
is an offsetting rate adjustment by OWASA. This would impact water and sewer rates and
charges for OWASA customers. While this is not a “cost increase” it is a cost consideration that
will affect all OWASA customers.
What permits, regulations, or partnerships are needed for this alternative?
North Carolina laws and regulations allow on-site wastewater/NPW treatment and reuse for nonpotable uses, provided adequate safeguards are in place. There may be issues with review and
approval of project plans and development approvals at the local level. Implementation of this
strategy will require the support of developers, architects, and engineers, as well as local and
state regulatory agencies.
Are there any technical considerations with this alternative?
There are many technical considerations with this option. Buildings and developments with onsite NPW reuse systems would need to be connected to the OWASA water and wastewater
systems to provide drinking water and to serve as a back-up in the event of a system malfunction
or failure.
Arrangements would need to be made to properly dispose of the waste solids produced during
the treatment process.
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Qualified and experienced technical staff will be required to ensure safe and reliable operation of
on-site reuse systems. Technical staff are typically hired by the project owner/developer, or
provided under service contracts with consulting firms or private utility companies that operate
such systems on a fee-for-service basis.
Are there other uncertainties or risks associated with this alternative?
Some uncertainties include the potential for changes to the regulatory framework and applicable
monitoring and treatment requirements; the availability of trained professionals to operate and
maintain these systems; and the level to which key parties will accept and implement on-site
reuse systems. Capital and operating and maintenance cost experience is limited, so actual costs
may vary considerably from the estimates we have based our analysis on. With the emergence
of new treatment technologies, there is uncertainty regarding the long-term reliability and
performance of those technologies.
What is the cost to implement this alternative?
Guidance manuals and case studies have indicated that there is a wide range of engineering
design and construction costs for on-site wastewater treatment and reuse systems, and that there
are economies-of-scale in construction and operation of these systems. For our evaluation, we
assumed a range from about $16 per gallon per day (gpd) of capacity for the largest system to
$24/gpd for the smallest system (includes engineering design, permitting, and site work). We
also factored in that additional costs would be incurred to install dual-plumbing systems within
the buildings served by the assumed systems. Based on available cost guidance, we assumed
that the incremental costs to install dual-plumbing lines for on-site reuse would be 10% of the
plumbing system installation for the building(s) served by the reuse system.
We assumed that operating and maintenance costs would range from about $3.75 for the largest
systems, to $12.25 per thousand gallons for the smallest system. In our cost evaluation, we
factored in that this scenario would reduce OWASA’s direct variable costs for water and sewer
treatment.
The 2020 capital costs, 2020 levelized costs, and net present costs factoring in current federal
guidance regarding discount rates and inflation are presented in the table below.
Estimated Water Savings of Project for 2020 Capital Cost
2020 Capital Cost Estimate
2020 Cost per GPD of Water Saved
Net Present Cost of Alternative
Net Present Levelized Cost of Project ($/1,000 gallons of
water saved over 50-year planning horizon

0.154 mgd
$4.5 million
$29.22 /gpd of water saved
$8.8 million
$4.18 /1,000 gallons actually supplied

1.49

Alternative 12: On-Site Non-Potable Water Treatment and Reuse
January 24, 2020
Page 5

What is the timing to implement this alternative?
As described above, the first project is assumed to begin in 2025 and the fourth one in 2035; all
projects would require 10 years to achieve build-out.
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Alternative 13A: Demand Management: Unit Sub-Metering and WaterSense
Installation
For various reasons of practicality and economics, apartment buildings, mixed-use
developments, and strip malls are typically master-metered for water use. In some cases,
individual tenants of units never see a water bill. (i.e. The water bill is covered with rent
payments.) In other cases, the property owner takes it upon themselves to sub-meter water use
for individual units and rebill tenants for their water use.
Submetering programs are intended to more equitably distribute the costs of water and sewer
services among residents and tenants by creating a more direct link between the amount of water
used and the amount they are billed for that use. The resulting increase in information available
to residents and tenants then enables them to make better decisions about their own consumption
patterns. Research shows that metered customers use 15-20% less water than non-metered
customers.
Retrofitting existing buildings with sub-metering can be difficult and require meter reading
inside an individual unit, which can be costly. It is much easier to install sub-meters in new
construction. Given the projected growth of multi-family and mixed-use developments in our
service area, this initiative was identified to have water savings potential and would be relatively
easy and cost-effective to implement. This strategy is considered as a regulatory initiative
focused on new multi-family and non-residential customers coupled with a co-requirement for
the installation of high efficiency fixtures (i.e. WaterSense fixtures). In pairing these two
requirements (rather than just relying on a sub-metering), we help to avoid putting an increased
burden of high water costs to tenants.
How much water does this alternative save?
Sub-metering: Even in the absence of a requirement for sub-metering, an increasing number of
multi-family, master-metered (MFMM) customers are installing sub-meters on individual units.
In 2016, approximately 33% of MFMM locations were submetering and rebilling for water
service. That increased to 43% in 2019. In the past two years, four MFMM complexes have
connected to OWASA’s water system. Three of the four complexes are sub-metering and
rebilling their tenants for water use. (The one that is not sub-metering is by far the smallest
complex, serving only six units.)
Given this, we estimate that a sub-metering requirement would impact only 5% of new multifamily development (i.e. that 95% would have installed sub-metering without regulation). For
those 5%, we estimate that sub-metering will reduce water use by 5%.
WaterSense: Based on past analysis, about 50% of new development is installing WaterSense
appliances and fixtures (without regulation). Therefore, this requirement is only likely to impact
about half of new development. For the half that would not have installed water efficient fixtures
on their own, we estimate that this requirement would reduce water use by an additional 15%
(based on WaterSense research).
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We assume that through this requirement, we would reduce the water use of half of new
development by an additional 15% (based on WaterSense research).
Given these assumptions, if implemented in 2021, this requirement would result in a reduction of
projected average-day demand by about 40,000 gallons in 2035 and by about 169,000 gallons in
2070.
Cumulatively, over the next 50 years, this strategy would reduce water use by about 1.4 billion
gallons. Waiting to implement the strategy would reduce the amount of average-day water
savings.
What are the environmental impacts of this alternative?
Reducing demand for water can help defer the need for expansion of OWASA system capacities
(and their associated environmental impacts) and reduce greenhouse gas emissions from the use
of conventional energy sources to pump lake water, drinking water, wastewater, and treated
wastewater.
What are the social impacts of this alternative?
Although requiring sub-metering of water burdens tenants with the direct responsibility for
paying for water and sewer service, pairing a sub-metering requirement with the required
installation of WaterSense appliances and fixtures should help reduce the cost-burden, ultimately
leading to an overall decrease in the cost of living.
There would likely be resistance from the development community to the WaterSense
component of this alternative.
What permits, regulations, or partnerships are needed for this alternative?
Making a requirement of this magnitude would require close partnership and collaboration with
both Towns and the County. Additionally, there are legal questions and concerns over whether
OWASA and/or the Towns have legal authority to require WaterSense technology for all
development.
Are there any technical considerations with this alternative?
This alternative would require administrative oversight to ensure that requirements are met. On a
property-specific basis, there may be some unanticipated, minor challenges to installing
WaterSense. The States of California, Texas, and Georgia have water efficiency requirements
regarding fixtures, as does New York City. These regions would be good markets to research in
setting up such a requirement.
Although not technical, this program would require administrative oversight to ensure
compliance with the regulation.
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Are there other uncertainties or risks associated with this alternative?
Yes, we assume a natural level of water conservation and efficiency in our demand forecasts.
This strategy assumes water savings above those projections. Moreover, it is not guaranteed that
sub-metering and the installation of WaterSense fixtures will automatically result in reduced
water demand, although research indicates its effectiveness.
However, given that this particular strategy would come in the form of a requirement, there is
some increased assurance of participation (above a voluntary program).
Ongoing monitoring and performance measurement would be critical to ensure that we were
achieving the level of savings that we expected.
What is the cost to implement this alternative?
Much of the cost of this strategy would come in the upfront costs of establishing it in partnership
with the local governing bodies, developers, and other stakeholders. It would likely require 50%
of an FTE in the first year of establishment. Beyond that, we projected the costs to be in
maintaining and monitoring the requirement (at 20% of an FTE). Given this assumption, the net
present cost of the programming is $387,000, with a levelized cost of $0.27/total thousand
gallons (saved) over 50 years.
It is important to note that these costs do not account for the additional costs to developers to
install submetering and WaterSense fixtures.
This alternative would result in less revenue from usage charges collected from new multi-family
customers. We estimate that the reduced usage charges would be about $12 million over the next
50 years (average of a little over $230,000 per year).
Summary
50-year Net Present Cost at 3.6% discount rate
Levelized Net Present Cost Per Thousand Gallons Saved
Impact on Average Day Demand in 2035
Impact on Average Day Demand in 2070

$0.4 million
$0.27
0.042 mgd
0.169 mgd
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Alternative 13B: Demand Management: Water Efficiency Design Assistance
(With Potential for Conservation-Oriented System Development Fee)
Under this alternative, OWASA would provide (as a service) individualized, design review
assistance for new developments. Currently, OWASA’s development review program accepts
developers’ proposed water-use requirements with minimal discussion of water-saving
technologies and approaches. The focus of this potential service would be to encourage nonresidential and multi-family developments to consider water-saving technologies that would not
otherwise have been considered or fully evaluated from a benefit-cost perspective. Providing this
design assistance as a service (rather than a regulatory, prescriptive approach for specific
technologies) would allow for the consideration of new technology and innovative approaches.
This service could be complemented by a system development fee (SDF) structure that further
incentivizes water-use efficiency beyond the current SDF structure. Currently, OWASA’s SDFs
for non-residential and multi-family developments are based on meter size. Meter size based
SDFs are easy to administer and allow OWASA to charge for the infrastructure needed to
provide the maximum amount of water a customer could possibly use. However, this approach
does not give developers an incentive to build more efficiently unless they are on the cusp of
needing a smaller meter size. A more tailored system development fee has the potential to
provide an incentive to developers to invest in water-efficient technology that achieves marginal
water savings.
For purposes of this analysis, we did not explore details of the design of a water conservationoriented system development fee, but rather simply considered the concept as a complementary
strategy to water efficiency design assistance. These types of fee structures have been researched
and implemented by some water utilities in Western US, where water rights are also part of upfront connection costs.
How much water does this alternative save?
As with other voluntary, demand side management approaches, it can be difficult to accurately
project the volume of water savings (equivalent water supply yield) expected from this strategy.
For a high-level estimate, we can look to research which has found that buildings certified under
the Leadership in Energy and Environmental Design (LEED) program use 11% less water than
similar non-LEED buildings. LEED’s certification is technology-agnostic, based solely on
potential water savings above and beyond base design.
If we assume that we could achieve a 5% reduction on water use for all new non-residential and
multi-family starting in 2021, this strategy would reduce the average-day water demands of new
development by 56,000 gallons by 2035 and by about 230,000 gallons by 2070.
Cumulatively, over the next 50 years, this strategy would reduce water use by about 1.9 billion
gallons. Waiting to implement the strategy would reduce the amount of average-day water
savings.
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What are the environmental impacts of this alternative?
Reducing demand for water can help defer the need for expansion of OWASA system capacities
(and their associated environmental impacts) and reduce greenhouse gas emissions from the use
of conventional energy sources to pump lake water, drinking water, wastewater, and treated
wastewater.
What are the social impacts of this alternative?
This strategy would enhance our engagement with the community and provide a service to our
customers. For an individual customer, a reduction in water demand can help to reduce the cost
of water and sewer service. On an aggregate level, if reduced water demand can result in the
delay or prevention of a multi-million-dollar capital expansion, it helps to keep rates low for all
customers.
If a conservation-oriented SDF structure was implemented as a complementary strategy, revised
SDFs could potentially present equity challenges between the developer and the tenant. For
example, if a developer designs a water-efficient building and pays a reduced SDF, but the
building actually uses more water than designed, the tenants may be asked to make the cost-ofservice financially whole, long after the developer has left. Developers would be incentivized to
err on the side of lower projected demands, exacerbating future equity issues. It would be
important to consider these equity issues in the design of the water conservation-oriented SDF.
What permits, regulations, or partnerships are needed for this alternative?
No state or federal permits or legislation changes are needed for OWASA to provide water
efficiency design assistance as a service. Developers, engineers, and architects would need to be
willing to partner with OWASA on water efficiency design reviews very early on in the
development review process.
OWASA’s SDFs must be designed to reflect and recover the cost to provide capacity for new
development. Upon consultation, OWASA’s rate consultant did not see immediate legal issues
with a water conservation-oriented SDF, but it would be important to consider our cost-ofservice requirement if modifying the SDF.
Are there any technical considerations with this alternative?
Although not technical, a water conservation-oriented SDF may require administrative oversight
to ensure that water demands are similar to those projected.
Are there other uncertainties or risks associated with this alternative?
Water savings associated with this demand management strategy are based on an educated guess
from national data. A more thorough review of recent development in the OWASA service area
to estimate how much water savings could have been achieved from development modifications
of actual development would help to make better projections.
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As a voluntary program, there are uncertainties in program participation. Ongoing monitoring
and performance measurement would be critical to ensure that we were achieving the level of
savings that we expected.
What is the cost to implement this alternative?
Costs associated with this alternative include approximately 50% of an FTE at an annual cost of
$60,000 in 2020 dollars. These costs would be slightly offset by a reduction in the direct viable
costs OWASA incurs for water and wastewater treatment. Based on these high-level
assumptions, the total net present cost of this strategy is $2.0 million, with a levelized cost of
$1.02/total thousand gallons (saved) over 50 years.
It is important to note that these costs do not take into account the additional costs to developers
to design and build more water-efficient structures. Some of these costs could potentially be
offset by a reduced SDF.
This alternative would result in less revenue collected from the benefiting customers, both in
SDFs and usage charges. Given that the design of an alternative SDF has not been modeled yet,
we can only project out the reduced revenue from usage charges to be $15 million over the next
50 years (average of a little over $300,000 per year).
Summary
50-Year Net Present Cost at 3.6% discount rate
Levelized Net Present Cost Per Thousand Gallons Saved
Impact on Average Day Demand in 2035
Impact on Average Day Demand in 2070

$2.0 million
$1.02
0.057 mgd
0.23 mgd
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Alternative 13C: Demand Management: On-Bill Financing for Investments in
Water Efficient Toilets and Other Water Use Efficiency Investments
Although many older inefficient water fixtures in homes have largely been replaced since water
efficiency standards were increased by federal law in 1994, water efficient technology remains
out-of-reach for some low-income households. This can create quite a conundrum as water rates
rise to cover capital and operating costs of the utility. Low-income households can be left behind
with significantly higher bills than their neighbors. Moreover, local businesses with limited
access to capital may struggle to prioritize water efficiency over other business costs.
On-bill financing programs for efficiency upgrades are being implemented across the country in
the energy sector, and in the water sector to a lesser degree. Through these programs, utilities
loan customers the upfront costs of efficiency upgrades. The loan is paid back through additional
charges on the utility bill for a given building. If structured with a long enough term, an on-bill
financing program for water efficiency upgrades can result in an immediate decrease in a
customer’s monthly bill (i.e. loan repayment cost is less than the water bill savings from lower
water use). Internally, it would be established as a revolving loan program with minimal capital
required.
How much water does this alternative save?
As with other voluntary, demand side management approaches, it can be difficult to project an
accurate estimate of expected water savings (or equivalent yield). This strategy will only be
applicable to existing customers. Using the analytical platform on the utility-side of the Agua
Vista web portal, we estimate that approximately 2,370 single-family homes would save water
by upgrading their toilets to a high-efficiency toilet. Given that this is the largest impact for
water-use savings, this was the only metric that we used to calculate water savings.
This program could also be extended to existing multi-family and non-residential customers. For
purposes of this high-level analysis, we assumed that 10% of existing multi-family and nonresidential customers are potential candidates for water efficiency upgrades (approximately 72
multi-family customers and 115 commercial customers).
If we assume that 2% of the potential candidates would naturally upgrade without a water
efficiency loan, that 1% of the remaining candidates would participate in an on-bill loan
program, and that the program would end in 2035, this strategy would reduce average-day water
demands of existing single family residential customers by an estimated 26,000 gallons, an
extremely small percentage of projected average-day water demands in 2035. If OWASA
stopped issuing loans after 2035, these average day demand reductions would likely be sustained
in 2070.
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Programmatic Assumptions

Participations rates
Total number of loans provided
(2020-2035)
Average loan amount

Single Family
Residential
17-24 homes per year
327 homes

Multi-Family
Residential
1 complex per year
16 complexes

Non-Residential

$500

$10,000

$10,000

1 business per year
16 businesses

Over the course of the 50-year planning period, this strategy would result in 1.1 million fewer
gallons of water being used.
What are the environmental impacts of this alternative?
Reducing demand for water can help defer the need for expansion of OWASA system capacities
(and their associated environmental impacts) and reduce greenhouse gas emissions from the use
of conventional energy sources to pump lake water, drinking water, wastewater, and treated
wastewater.
What are the social impacts of this alternative?
This strategy would enhance our engagement with the community and provide a service to our
customers. Moreover, this program could serve as a communication platform that would
encourage some customers to conduct water efficiency retrofits without a loan.
An on-bill finance program has the potential to incentivize landlords to upgrade toilets to highefficiency toilets because the cost of repayment will fall to the tenant who will directly benefit
from the water savings.
For an individual customer, a reduction in water demand can help lower the cost of water and
sewer service, thereby making it more affordable.
What permits, regulations, or partnerships are needed for this alternative?
No state or federal permits or legislation changes are needed for OWASA to provide water
efficiency design assistance as a service. More research is needed into the legal authority to offer
a tariff-based program through which the debt stays with the premise and not the tenant (as has
been offered by the Roanoke Electric Membership Cooperation in eastern NC).
Are there any technical considerations with this alternative?
Although not technical, this program would require administrative oversight.
Are there other uncertainties or risks associated with this alternative?
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Yes, as a voluntary program, there are uncertainties in program participation. Water savings
associated with this demand management strategy are down-scaled from participation and

default rates of energy efficiency on-bill programs, which may not directly translate to a waterrelated program. Loan programs are typically more attractive to middle-income customers.
Ongoing monitoring and performance measurement would be critical to ensure that we were
achieving the level of savings that we expected.
What is the cost to implement this alternative?
Costs associated with this alternative include approximately 20% of an FTE at an annual cost of
$24,000 in 2020 dollars. These costs would be slightly offset by a reduction in the cost of water
and wastewater treatment. Ultimately, the cost of the loans would be paid back with a modest
interest rate to cover an estimated default rate of 3%. (Energy efficiency on-bill programs have
experienced relatively low default rates because of the ramifications of non-payment.)
Based on these high-level assumptions, the total net present cost of this strategy is $284,000,
with a levelized cost of $248/ 1,000 gallons (saved) over 50 years.
This alternative would result in less revenue from usage charges collected from benefitting
customers. We estimate that the reduced usage charges would be about $3.5 million over the
next 50 years (an average of $71,000 per year).
Summary
50-Year Net Present Cost at 3.6% Discount Rate
Levelized Net Present Cost Per Thousand Gallons Saved

$0.284 million
$248

Impact on Average Day Demand in 2035

0.026 mgd

Impact on Average Day Demand in 2070

0.026 mgd
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Alternative 13D: Demand Management: Minimize Need for System Flushing
for Water Quality Purposes
In order to maintain high levels of water quality, OWASA flushes about 20 million gallons of
treated drinking water from the distribution system each year. In particular, there are certain
regions of the system where low water flow results in “stale” water (e.g. dead-end lines). Given
our current infrastructure, our practice of flushing these lines is critical to ensuring that our
customers’ drinking water is safe and high quality.
In this demand management strategy, we evaluated opportunities to connect dead-end lines back
to the distribution system in order to minimize the need for system flushing and to reduce large
lines going to areas of low demand. Based on technical feasibility, four of the eight active
flushing devices were identified as potential candidates to connect or replace water lines that
would effectively remove the need for system flushing.
It is important to note that our ongoing and standard approach to system development is to
proactively minimize the need for and occurrence of system flushing. As development occurs
throughout our service area, we look for opportunities to minimize and reduce distribution
system dead-ends. This is especially important in areas where daily water demands are relatively
low but the water mains have been considerably sized to meet fire flow requirements.
The schematic below illustrates dead-end lines (areas circled in red without existing pipeline)
that could be looped (with proposed pipeline shown as dashed lines) to save water by reducing
flushing requirements.

Jones
Ferry Rd.
WTP

Proposed Pipeline
Existing Pipeline
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Alternative 13D: Demand Management: Minimize Need for System Flushing for Water Quality
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How much water does this alternative save?
We estimate that in removing the need for regular system flushing at four potential sites, we
would reduce average-day demands by about 47,000 gallons. Cumulatively, over the next 50
years, it would reduce water use by 837 million gallons.
What are the environmental impacts of this alternative?
Reducing water demand can help defer the need for expansion of OWASA system capacities
(and their associated environmental impacts) and reduce greenhouse gas emissions from the use
of conventional energy sources to pump lake water and drinking water. Given that this water is
flushed onto the ground and not into the sanitary sewer, there would be no wastewater savings
from this alternative.
Although we take great precaution to de-chlorinate and slow the flow of system-flushed water,
reducing system flushing would reduce (i.e. benefit) stormwater runoff.
What are the social impacts of this alternative?
In the short-term, there would be modest negative social impacts associated with construction of
the looping water line (i.e. road closures, boil water advisories).
There is a public perception benefit in reducing system flushing. An average person that sees
system flushing will view it as wasted water. In reducing the amount that is required to flush, we
reduce the occurrence of this potentially negative public perception.
What permits, regulations, or partnerships are needed for this alternative?
Implementation of new water lines to eliminate dead-end lines will require approval of necessary
water main improvements; however, we will not likely face any major permitting obstacles.
Are there any technical considerations with this alternative?
System-looping options that were technically challenging or not possible were not considered in
this evaluation. Options not considered included those that would have to run across a dam and
options that would require a significant amount of installation work on private property.
The four options considered are technically feasible at varying levels of cost.
Are there other uncertainties or risks associated with this alternative?
No major uncertainties or risk associated with this alternative.
What is the cost to implement this alternative?
The cost to install each of the four connecting water lines will vary considerably depending on
several factors, such as length and size of pipe, site conditions, road repaving required, etc.
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Including design, construction, and all related project costs, the estimated unit cost of these four
projects ranges from $250 to $775 per lineal foot.
Based on OWASA staff’s preliminary engineering analysis, the estimated total cost to design and
install the 8,800 feet of water line required to reduce the need for flushing would be $6.2 million
in 2020. When savings from reduced water treatment costs are factored in, the total net present
cost of this alternative is $5.7 million, with a levelized cost of $6.78/total thousand gallons over
50 years.
There is no associated lost revenue to this alternative, as these system flushing points are owned
and operated by OWASA, and we do not charge for water used for ongoing flushing needed to
maintain water quality.
Summary
Estimated Water Savings of Project
2020 Capital Cost Estimate
2020 Cost per GPD of Water Savings
50-Year Net Present Cost at 3.6% Discount Rate
Levelized Net Present Cost Per Thousand Gallons Saved
Impact on Average Day Demand in 2035
Impact on Average Day Demand in 2070

0.047 mgd
$6.2 million
$132 /gpd
$5.7 million
$6.78
0.047 mgd
0.047 mgd
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SUMMARY OF SUPPLY ALTERNATIVES

Net Present Levelized
Costs $

Capital Cost in 2020 $

Alt #

Assumed
Estimated
Yield of
Project
(MGD)

Name

Project
Design and
Construction
(Million $)

$ Per
GPD of
Additional
Yield
Provided

Year
Construction
Begins

r
d

Year
Initially
On-Line

Net
Present
Cost
(Million $)

Per
1,000
Gallons
of Yield

Assumed
Average-Day Use
(MGD)

Per 1,000
When
Gallons
System
Projected
Initially
to be
Comes OnSupplied
Line

2070

1

Jordan Lake - Continue with Mutual
Aid Agreements

2

Jordan Lake - Develop New
Agreement with Town of Cary to
Guarantee Access

A FINANCIAL ANALYSIS WAS NOT COMPLETED FOR THIS ALTERNATIVE SINCE CARY STAFF HAS ADVISED THEY WOULD LIKE TO OPERATE
WITHIN PROVISIONS OF EXISTING MUTUAL AID AGREEMENTS AT THIS TIME.

3

Jordan Lake - Develop Agreement
with Western Intake Partners to
Guarantee Access

A FINANCIAL ANALYSIS WAS NOT COMPLETED FOR THIS ALTERNATIVE. AS THE POTENTIAL PARTNERS ON THE WESTERN INTAKE AND
WATER PLANT AT JORDAN LAKE ARE IN THE EARLY STAGES OF CONSIDERING THEIR RESPECTIVE PARTICIPATION LEVELS, RELATED
COSTS, AND GOVERNING STRUCTURE AND CONTRACTUAL PROVISIONS.

4

Jordan Lake - Full Partner in New
Intake and WTP on West Side

Phase 1: 2
Phase 2: 5

$28.5

5

Shallow Quarry Reservoir

2.1

$1.8

6

Deep Quarry Reservoir

3.4

$80.4

7A

Indirect Potable Reuse - New
Pretreatment Mixing Basin

4

$104.2

7B

Indirect Potable Reuse - Storage and
Mixing in Quarry Reservoir

4

$101.9

8

Indirect Potable Reuse with Return
to University Lake

9-C
9 - RO

g
in

THIS ALTERNATIVE MAINTAINS OUR EXISTING LEVEL OF WATER SUPPLY. WATER PRICE OUTLINED IN MUTUAL AID AGREEMENTS.
THEREFORE, A FINANCIAL ANALYSIS WAS NOT COMPLETED FOR THIS ALTERNATIVE.

w

k
r
o

$14.25

2027

2029

$24.9

$0.32

$3.32

0.1

1.25

$0.86

2030

2032

$3.2

$0.12

$0.26

0.25

1.44

$23.65

2030

2033

$59.3

$1.29

$4.71

0.34

1.53

$26.05

2050

2052

$24.0

$0.91

$3.05

0.8

1.6

$25.48

2050

2052

$24.6

$0.94

$3.12

0.8

1.6

A FINANCIAL ANALYSIS WAS NOT COMPLETED FOR THIS ALTERNATIVE, SINCE ALTERNATIVE 7A (AND POSSIBLY 7B) IS MORE VIABLE
FROM A REGULATORY AND ECONOMIC PERSPECTIVE.

Direct Potable Reuse - Carbon-Based
Treatment

4

$26.0

$6.50

2050

2052

$9.0

$0.34

$0.98

0.8

1.6

Direct Potable Reuse - MF/RO
Treatment

4

$38.4

$9.60

2050

2052

$9.0

$0.75

$2.49

0.8

1.6
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$39

2030

2032

$12.7

$20

2020

2020

$0.7

t
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$0.84

0.003

0.055

($0.11) *

$29

2025

2026

$8.8

$4.18

0.006

0.154

($0.68)

N/A

2020

2021

$0.4

$0.27

0.000

0.17

($0.73)

N/A

2020

2021

$2.0

$1.02

0.004

0.23

($0.98)

N/A

2020

2021

$0.3

$248

0.001

0.03

($0.11)

$132

2021

2021

$5.7

$6.78

0.047

0.047

N/A **

SUMMARY OF DEMAND MANAGEMENT ALTERNATIVES (Note: Capital costs do not apply to some options.)
Capital Cost in 2020 $

Alt #

Name

Estimated
2070 Water
Savings
of Project
(MGD)

Project
Design and
Construction
(Millions)

10

Reclaimed Water Use at UNC
Cogeneration Facility

0.21

$8.2

11

Reclaimed Water Use for Toilet
Flushing in New UNC Buildings

0.055

$1.1

12

On-Site Wastewater and NPW
Treatment and Reuse

0.154

$4.5

13A

Unit Sub-Metering and WaterSense
Installation

0.17

Operating
Program

13B

Water Efficiency Design Assistance

0.23

Operating
Program

13C

On-Bill Financing Program for
Investments in Water Efficiency

0.03

Operating
Program

13D

Minimize System Flushing

0.047

$6.2

w

Per
GPD of
Savings
Provided

g
in

k
r
o

r
d

Year
Year
Construction or Initially
Program Begins On-Line

Assumed
Average-Day
Savings (MGD)

Initial
Year

2070

Net
Revenue
Effect
Assuming
2070
Savings
and 2020
Rates
(Millions)

$4.37

Net Present
Levelized
Costs
Per 1,000
Net
Gallons
Present
Projected
Cost
to be
(Millions)
Saved

0.21

0.21

($0.42) *

* Only water commodity charge revenue reductions apply to Alternatives 10 and 11.
** Water used for system flushing is non-revenue water; therefore, no revenue reductions apply.
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Definitions/Descriptions of Information Summarized
in Columns in Cost Summary Tables of Alternatives
Summary of Supply Alternatives
Assumed Estimated Yield of Project (MGD) – the amount of water (in millions of gallons per
day) that the alternative is expected to be able to reliably provide over the course of the year once
it is placed in service.
Capital Costs in 2020 $
Project Design and Construction (Million $) – the current estimated total cost to design
and construct the alternative, assuming we were building it in 2020. (To calculate the Net
Present Cost of alternative assumed to be built in the future, we escalate the project
construction cost to account for inflation, then discount those costs back to 2020 dollars.)
$ Per GPD of Additional Yield Provided – the Project Design and Construction Cost
divided by the Assumed Estimated Yield of the Project provides the unit capital cost per
gallon per day of yield provided.
Year Construction Begins – assumed year in which we begin to build the project. For the Net
Present Cost analysis, we escalate the current cost estimate to account for future inflation
between now and when the project is built.
Year Initially On-Line – assumed year when the alternative begins to supply water.
Net Present Cost (Million $) – the total Net Present Cost of all capital, operating and
maintenance, and major rehabilitation and replacement costs assumed to be incurred for the
alternative through 2070. The Net Present Cost is determined by adjusting the annual stream of
all costs and cost savings to account for future inflation, then discounting those future dollars
back to 2020 to account for the time value of money.
For our analyses, we used a capital and operating and maintenance cost escalation factor of 2.1%
per year, and a discount rate of 3.6% per year. This is consistent with the U.S. office of
Management and Budget’s guidance for 2019. The Net Present Cost is sometimes referred to as
the Life-Cycle Cost.
Net Present Levelized Cost $
Per 1,000 Gallons of Yield – the Net Present Cost of the alternative divided by the
additional yield the alternative provides for the duration of the planning horizon, reported in
$/1,000 gallons per day.
Per 1,000 Gallons Projected to be Supplied – the Net Present Cost of the alternative
divided by the amount of water demand assumed to actually be met by the alternative,
reported in $/1,000 gallons per day.
Assumed Average-Day Use (MGD)
When System Comes On-Line – amount of water demand the alternative is expected to
actually meet when it is placed in service (in million gallons per day)
2070 – amount of water demand the alternative is expected to meet in 2070, assuming our
Baseline projection (in million gallons per day)
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Summary of Demand Management Alternatives
Estimated 2070 Water Savings of Project (MGD) – the amount of water savings (in millions
of gallons per day) that the alternative is assumed to be able to provide by 2070. For reclaimed
water (RCW) alternatives, the values shown represent the amount of drinking water demand that
would be offset by RCW. For water efficiency program alternatives, the values shown indicate
how much water savings the strategy is expected to provide in 2070.
Capital Costs in 2020 $ (Does not apply to certain demand management alternatives)
Project Design and Construction (Million $) – the current estimated total cost to design
and construct the alternative, assuming we were building it in 2020. (To calculate the Net
Present Cost of alternative assumed to be built in the future, we escalate the project
construction cost to account for inflation, then discount those costs back to 2020 dollars.)
$ Per GPD of Additional Yield Provided – the Project Design and Construction Cost
divided by the Assumed Estimated Yield of the Project provides the unit capital cost per
gallon per day of yield provided.
Year Construction or Program Begins – assumed year in which we begin to build the project
or implement the demand management program.
Year Initially On-Line – assumed year when the alternative begins to reduce drinking water
demands.
Net Present Cost (Million $) – the total Net Present Cost of all capital, operating and
maintenance, major rehabilitation and replacement costs, and other costs assumed to be incurred
for the alternative through 2070. The Net Present Cost is determined by adjusting the annual
stream of all costs and cost savings to account for future inflation, then discounting those future
dollars back to 2020 to account for the time value of money.
For our analyses, we used a capital and operating and maintenance cost escalation factor of 2.1%
per year, and a discount rate of 3.6% per year. This is consistent with the U.S. office of
Management and Budget’s guidance for 2019. The Net Present Cost is sometimes referred to as
the Life-Cycle Cost.
Net Present Levelized Cost $
Per 1,000 Gallons of Yield – the Net Present Cost of the alternative divided by the
additional yield the alternative provides for the duration of the planning horizon, reported in
$/1,000 gallons per day.
Per 1,000 Gallons Projected to be Supplied – the Net Present Cost of the alternative
divided by the amount of water demand assumed to actually be met by the alternative,
reported in $/1,000 gallons per day.
Assumed Average-Day Savings (MGD)
When System Comes On-Line – amount of water demand the alternative is expected to
actually meet or save when it is placed in service (in million gallons per day)
2070 – amount of water demand the alternative is expected to meet or save in 2070,
assuming our Baseline projection (in million gallons per day)
Net Revenue Effect Assuming 2070 Savings and 2020 Rates – assuming the alternative was
fully in place today, and assuming our 2020 water and sewer rates, this is the amount of
commodity charge revenues that would be affected, thereby requiring offsetting rate increases
and/or cost reduction measures.
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