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Executive Summary

The purpose of this Sanitary Sewer Master Plan (Master Plan) is to provide the City of
Alexandria (City) and its decision-makers with a plan to address future projected
wastewater flows, identify when and where infrastructure upgrades or improvements will
be needed to accommodate growth, and continue to serve the wastewater needs of
residents and businesses. This Master Plan also addresses regulatory drivers related to
sanitary sewers such as the Chesapeake Bay and Hunting Creek Total Maximum Daily Loads

ALEXANIRIA (TMDLs).
VIRGINIA

- i The Master Plan uses the growth forecasts for build-out (post year 2040) conditions to

analyze the following:

-
WELTTME

@® Hydraulic capacity of the City’s collector (local) sanitary sewers and the Alexandria
Renew Enterprises (AlexRenew) interceptor sewers.

@® Treatment plant capacity at both the AlexRenew Water Resource Recovery Facility
(WRRF) and the Arlington County Water Pollution Control Plant (Arlington WPCP).

@® Impacts of extreme wet weather events related to sewer overflows and basement
back-ups in the collector and interceptor sewers and at the wastewater treatment
plants.

@® Impacts of wet weather on the combined sewer system (CSS).

The results of these analyses indicate additional needs related to sanitary sewer collection
system capacity, treatment plant capacity and wet weather capacity. The primary
conclusions derived from this assessment are summarized below:

@ Atotal of 19,500 feet of sanitary sewer have been identified with capacity
deficiencies in the City’s collection system, based on the sanitary sewer collection
system model developed for build-out (post 2040) conditions.

@® Capacity to support forecasted growth is available in both the Commonwealth and
Potomac Interceptor sewers outside of wet weather issues. There are two
sections of the lower Potomac Yard Trunk Sewer which have estimated future
peaks flows that exceed capacity. Capacity along the Holmes Run Trunk Sewer is
continuing to be evaluated.

@® The City will have sufficient capacity at the Arlington WPCP based on current
growth forecasts and its existing allocation.

@ The City will exceed its annual average allocation of 21.6 mgd at the AlexRenew
WRRF sometime after 2040. Based on growth projections, the flows due to build-
out conditions will exceed the existing allocation by approximately 4 mgd.
Alternatives identified range from $29M (hydraulic expansion of the AlexRenew
WRRF) to $56M (purchase capacity at the AlexRenew WRRF from Fairfax County).

@® Extreme wet weather flows have the potential to cause sanitary sewer overflows
(5S0s) and basement back-ups. The occurrence of these will increase as more
wastewater flows are generated due to growth. The recommended wet weather
strategy identified has an estimated construction cost of $51M and an annual
operating cost of $1.1M. This strategy will result in reducing basement back-ups
due to surcharging and will result in eliminating SSOs at the AlexRenew WRRF.
AlexRenew has also identified proposed an alternative site for the wet weather

ES-1
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-
WELTTME

pumping station which, if feasible, will likely reduce the total project costs. This
site is currently under evaluation.

@® Future combined sewer overflow (CSO) mitigation requirements in light of the
Hunting Creek TMDL are currently unknown. The existing CSS permit has been
administratively continued by the Virginia Department of Environmental Quality
(VDEQ) and the City is currently negotiating the requirements of the next permit
cycle with them.

There are a number of sanitary and combined sewer projects in the existing Capital
Improvement Program (CIP) including the Infiltration and Inflow (I/1) remediation program,
CSS separation projects, CSO mitigation, and sanitary sewer modeling and capacity analysis
as shown in Table ES-1. Construction of additional capacity in the local collection system to
support growth will be funded as a condition of development and/or redevelopment. The
rest of the alternatives presented have been included in the FY2013 CIP as shown on Table
ES-1, with the exception of increased CSO mitigation. The City sanitary sewer program,
including both capital and operating expenses, is set up as an Enterprise Fund. The sanitary
program is funded entirely by sewer user fees and connections fees, with the majority
coming from the user fees. Sanitary sewer funding strategies are identified in this Master
Plan and include the following:

@ Increase connection fees, along with the consideration of additional contributions
for large-scale sewer projects

Increase user fees, along with the consideration of alternate fee structures
Development-funded collection system improvements

Treatment capacity reservation

Wet weather mitigation contribution

Combined sewer separation and mitigation contribution

The projects added to the FY2013 CIP are funded by the user fees and by the issuance of
General Obligation Bonds. However, it may be more prudent to fund the AlexRenew WRRF
expansion through increases in the connection fees. A Sanitary Sewer Financial Model was
developed as part of this Master Plan that finances existing system needs by increases in
the user fees and growth-related needs by increases in the connection fees. The Sanitary
Sewer Master Plan specifically makes the following recommendations to fund identified
needs:

@® Increase the multi-family connection fee from 50% to 90% of the single-family
connection fee, via a two year phased-in approach starting in FY2014. Fund the
Wet Weather Management Facility and I/l remediation (existing system needs)
through increases in the sanitary sewer user fee and fund the AlexRenew WRRF
expansion (growth-related need) through increases in the connection fees. The
Sanitary Sewer Financial Model provides the framework for how to apply these
increases and when these are needed.

@ Create a policy for partial credits for teardowns at 50% of the existing use. The
justification for setting the credit at 50% is that the costs associated with capital
investment and treating wastewater (cost per gallon) has risen substantially over
the past 20-30 years, as the requirements for treated effluent have become more
stringent.

@® Require development in the combined sewer service area to separate sanitary
flows if there is a separate sewer system within 900 feet of the development. If
there is no separate sanitary sewer within 900 feet, then the developer will be

ES-2



required to contribute $300,000 per acre of the development parcel. In lieu of the

$300,000 per acre contribution, the developer may do one of the following:

s Separate the sanitary sewage at the project site. If the new length of sanitary
sewer exceeds 900 feet (not including the service lateral), the developer will
receive a credit towards the connection fees.

s Separate an equivalent amount of wastewater flow elsewhere in the combined
sewer service area. If the total length of sewer exceeds 900 feet, the developer
will receive a credit towards the connection fees.

This Master Plan is intended to be updated periodically to incorporate revised growth
forecasts and the resulting modifications to the necessary infrastructure improvements.
Additionally, the City will be expanding and refining its sanitary sewer modeling which will
likely identify additional sewers that will need to be replaced as a condition of
development/redevelopment. Currently, AlexRenew, the City and Fairfax County have
embarked on a project to refine and recalibrate the hydraulic model of the AlexRenew
interceptor sewers, which may result in a change to the wet weather strategy. Finally, this
Master Plan will need to be updated to reflect changes in both state and federal regulations
related to sewage collection and treatment and water quality. Updates to this Master Plan
are anticipated approximately every 3-5 years.
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TABLE ES-1
SANITARY SEWER FY2013 CIP

CITY OF ALEXANDRIA, VIRGINIA SANITARY SEWER MASTER PLAN

Unallocated TOTAL FY2013-
Project Balance FY2013 FY2014 FY2015 FY2016 FY2017 FY2018 FY2019 FY2020 FY2021 FY2022 FY2022
Commonwealth Service Chamber $ 370,000 | $ -1$ BE -1$ -1$ -1$ -1$ -1$ - -1$ -1$ -
Holmes Run Trunk Sewer $ 6,037,000 | $ -1$ -8 -1$ -1$ -1$ -1 $ -1$ - -1$ -1$ -
Reclaimed Water System via Waste-to-
Energy Plant $ -1 $ -1 $ -3 -1 $ -3 -1 $ -1 $ -1$ - -1$ -1$ -
Sanitary Sewer Capacity Studies $ 149,877 | $ -1 $ -1 $ -1 s -3 -3 -3 -1 $ - -1 $ -1 $ -
Mitigation of Combined Sewer
Overflows $ 1581690 ($ 319,000 |$ 335000 ($ 335000|% 350,000 [ $ 350,000 | $ 350,000 [ $ 350,000 | $ 350,000 350,000 | $ 350,000 | $ 3,439,000
Reconstruction and Extension of
Sanitary Sewers $ 2373918 ($ 322,000 | $ -|$ 775000 [$ 320,000 | $ 435,000 | $ 540,000 [ $ 660,000 | $ 760,000 760,000 | $ 845,000 | $ 5,417,000
Sewer Separation Projects $ 600,000 [ $ 500,000 |$ 120,000 | $ 600,000 [ $ 600,000 | $ 600,000 | $ 600,000 [ $ 600,000 | $ 600,000 600,000 | $ 600,000 | $ 5,420,000
Four Mile Run Sanitary Sewer Repair | $ 130,000 | $ 1,500,000 | $ -1 $ -1$ -1 $ -1 $ -8 -1 $ - -1$ -1$ 1,500,000
Holmes Run Infiltration and Inflow $ 4,960,000 | $ 4,360,000 | $ 4,200,000 [ $ 3,600,000 | $ 3,850,000 | $ 3,850,000 | $ -1 $ -1$ - -1$ -1 $ 19,860,000
Sanitary Sewer Master Plan $ -1$ -1 $ -3 -[$ -3 -1 $ -1 $ -3 - $ 10,000 | $ 10,000
Wet Weather Management Facility $ - $ 3,375,000 | $ 1,125,000 $ 13,300,000 | $ 13,700,000 $ 31,500,000
AlexRenew WRRF Expansion $ -[$ 500,000 % 500,000 |$ -1$ -1 $ -1 8 -1$ -|$ 11,070,000 11,400,000 | $ 11,750,000 | $ 35,220,000
Total Sanitary Sewer Projects $ 16,202,485 [ $ 7,501,000 [ $ 8,530,000 | $ 6,435,000 | $ 5,120,000 [ $ 18,535,000 | $ 15,190,000 | $ 1,610,000 | $ 12,780,000 13,110,000 | $ 13,555,000 [ $ 102,366,000
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Cﬁafn‘er {
Introduction

1.1 Background and Purpose

The City of Alexandria (City) is an independent city in the Commonwealth of Virginia located
approximately 6 miles south of Washington D.C. and comprises 15.75 square miles as
shown in Figure 1-1. As an independent city, Alexandria derives its governing authority from
the Virginal General Assembly. The City has adopted a council-manager form of
government where the City Manager is responsible for overseeing the City’s administration
and departments. The City’s Transportation and Environmental Services (T&ES)
Department is responsible for providing and maintaining various forms of infrastructure to
residents, businesses and visitors. The Alexandria Sanitation Authority, created by the City
Council in 1952, owns and operates the wastewater treatment plant located in the City. In
April 2012, the Alexandria Sanitation Authority changed its name to Alexandria Renew
Enterprises (AlexRenew). AlexRenew is independent of the City government (both
administratively and financially) and oversight of AlexRenew’s operations is performed via a
Board of Directors, which is appointed by City Council.

Alexandria has experienced considerable growth in the past 30 years, both in terms of the
increased number of residents who make Alexandria their home and the number of
employees, businesses, government and non-profit organizations that are located in the
City. The City is expected to continue to grow well into the future, which will impact the
City’s existing infrastructure. One aspect of growth is increased wastewater generation.
Increased wastewater generation results in increased wastewater flow in the sanitary sewer
system and at wastewater treatment plants. The purpose of this Sanitary Sewer Master
Plan (Master Plan) is to provide the City and its decision-makers with a plan to address
future projected wastewater flows, identify when and where infrastructure upgrades or
improvements will be needed to accommodate growth, and continue to serve the
wastewater needs of residents and businesses.

1.2 Master Plan Objective

This Master Plan serves multiple objectives for the City including:

® Detailed description of the existing sanitary sewer system including identification
of sewersheds, how wastewater in the collection system is conveyed and how
much wastewater flow is currently being sent to wastewater treatment plants

@ Identification of areas of the existing system that have been studied for excessive
infiltration and inflow (I/1) and summary of the work performed under existing I/I
programs to date

@ Status of current and planned programs related to the sanitary sewer system
including upcoming I/l projects, permanent flow monitoring and sewer
maintenance

@® Detailed wastewater flow estimates through build-out (beyond Year 2040)
conditions using demand generators provided by the City’s Planning and Zoning
(P&Z) Department

1-1
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® Analysis of sanitary sewer hydraulic modeling. Hydraulic modeling can serve as a
tool for assessment of available system capacity, improvements, and phasing

® |dentification of sewer segments that have insufficient hydraulic capacity to
convey future wastewater flows and identification and prioritization of system
improvements needed to serve future development and growth within the service
area

@ Analysis of wastewater treatment plant flows at both the AlexRenew Water
Resource Recovery Facility (WRRF) and the Arlington County Water Pollution
Control Plant (Arlington WPCP) and determination of additional treatment needs
in terms of both wastewater flows and loads

@ Analysis of extreme wet weather events causing sewer overflows and basement
back-ups in the collector (local) sewers, interceptor (trunk) sewers, and at the
treatment plants and alternatives to mitigate wet weather impacts

@ Review of existing regulations related to sanitary and combined sewer systems and
review of anticipated regulatory changes and their impact(s) to the City and how it
operates these systems

® Development of an overall plan for improvements on a system-wide basis, which
will lead to more informed decisions on project priorities

@ Development of funding options available to implement system-wide
recommended improvements

1.3 Master Plan Organization

The remainder of this plan is organized into the following chapters that meet the objectives
identified above:

CHAPTER 2 — NEW AND FUTURE REGULATIONS

CHAPTER 3 — SANITARY SEWER SERVICE AREA CHARACTERISTICS

CHAPTER 4 — DEMAND GENERATORS

CHAPTER 5 — COLLECTION SYSTEM CAPACITY ASSESSMENT

CHAPTER 6 — TREATMENT PLANT CAPACITY ASSESSMENT

CHAPTER 7 — WET WEATHER CAPACITY ASSESSMENT

CHAPTER 8 — CAPITAL IMPROVEMENT PROGRAM

CHAPTER 9 — FINANCING STRATEGIES
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2.1 Introduction

The City of Alexandria’s wastewater collection system is regulated by a number of federal
and state regulations. In addition, although the City does not own or operate a wastewater
treatment plant, its citizens still pay for the cost of treatment and therefore are impacted
by regulations affecting wastewater treatment. The purpose of this chapter is to discuss
the existing regulations that govern the City’s collection system and treatment of its
wastewater and to discuss upcoming and possible future regulations and their impact to
the City. It is the City’s goal to comply with both state and federal regulations and to
preserve the quality of its streams, rivers and the Chesapeake Bay.

2.2 Clean Water Act

The main federal regulation governing wastewater collection and treatment is the Clean
Water Act (CWA), which was enacted in 1972 by the United States Environmental
Protection Agency (EPA) with several amendments thereafter.

The overall goal of the CWA is to restore and maintain the chemical, physical, and biological
integrity of the nation's waters so that they can support "the protection and propagation of
fish, shellfish, and wildlife and recreation in and on the water." Traditionally, the CWA
focused on point source discharges from industrial facilities and municipal wastewater
treatment plants; however, as pollutants from these sources have been monitored and
controlled, regulatory interest has broadened to include nonpoint sources, such as runoff
from streets, farms, and construction sites, which also can substantially contribute to water
quality degradation. Currently, the regulatory climate associated with the CWA is more
focused on watershed protection, both holistically and by specific sources.

Under the CWA, the National Pollutant Discharge Elimination System (NPDES) program was
established. Point source discharges are regulated under the NPDES program. The following
point source discharges are regulated under the NPDES program:

@ Alexandria Renew Enterprises (AlexRenew) Water Resource Recovery Facility
(WRRF)
@® City’s Combined Sewer System (CSS)

Virginia’s Department of Environmental Quality (VDEQ) is the state-level NPDES issuing
authority and issues discharge permits for the AlexRenew WRRF and City’s CSS are issued by
the Commonwealth of through its Virginia Pollutant Discharge Elimination System (VPDES)
program. Permits are issued on a 5-year basis. Each permit is discussed in detail below.
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2.2.1 AlexRenew WRRF VPDES Permit

The AlexRenew WRRF has a VPDES Individual Permit with an effective date of June 1, 2009
and an expiration date of May 31, 2014 for its two outfalls that discharge treated effluent
into Hunting Creek Embayment. The permit establishes discharge limits for a number of
water-quality constituents to ensure that treated wastewater effluent does not cause or
contribute to exceedance of water-quality standards. AlexRenew submits a discharge
monitoring report to VDEQ on a monthly basis to show compliance with discharge limits
established by the permit. A copy of this information is also available online through
AlexRenew’s website.

As part of the Chesapeake Bay Program (discussed below), AlexRenew also has a separate
permit for the wasteload allocations (WLAs) for both nitrogen and phosphorous that the
treatment plant can discharge. The Watershed General Permit (VAN010059) was issued
January 1, 2012. AlexRenew is currently meeting the total phosphorous (TP) limits and is
going through an upgrade to meet the total nitrogen (TN) limits. The new WLAs went into
effect January 1, 2011. Although the AlexRenew upgrade will not be completed at this
point, the plant is meeting its WLA since the current plant flow is significantly lower than its
design flow.

2.2.2 City’s CSS VPDES Permit

Like many older cities, a portion of the City’s historical Old Town area is served by a
combined sewer system (CSS). These systems were designed to capture and transport
stormwater and wastewater in the same pipe. During dry weather and limited wet weather
conditions, the CSS transports all of its flow to the wastewater treatment plant (AlexRenew
WRRF). However, during periods of rainfall or snowmelt, the capacity of the CSS may be
exceeded and excess flow is then discharged directly to Hunting Creek, Hooff’s Run or the
Potomac River at Oronoco Bay through the City’s four permitted CSS outfalls. Figure 2-1
shows the City’s CSS boundaries, location of CSS outfalls and receiving waters.

Table 2-1 summarizes each of the four permitted CSS outfalls, corresponding CSS subshed
name and area, receiving waterbody, and the type of CSS regulator structure associated
with each outfall structure. On average, approximately 30-40 rain events per year result in
permitted combined sewer overflow (CSO) discharges from the CSS outfalls.
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TABLE 2-1

SUMMARY OF CSS OUTFALLS, DIVERSION STRUCUTRES, ASSOCIATED TRUNK SEWERS, AND RECEIVING WATERS
CITY OF ALEXANDRIA, VIRGINIA SANITARY SEWER MASTER PLAN

Number of
CSS Subshed | Downstream Trunk Receiving Overflows per
CSS Outfall No. | CSO Outfall Name |CSS Subshed Name| Area (acres) Sewer Waterbody Year® Description of CSS Regulator
Static diagonal weir along Pendleton Street;
001 Pendleton Street CSO Pendleton 224 Potomac Interceptor Oronoco Bay 32 overflow through tide gates
Hunting Creek Float-operated mechanical gate structure and
002 Royal Street CSO Royal 184 Potomac Interceptor Embayment 41 static 6-inch weir; overflow through tide gates
Peyton Street Sewer to Static weir at King and West Streets, currently
Commonwealth undergoing redesign; overflow to Hooff's Run af]
003 Duke Street CSO King/West 132 Interceptor Hooff's Run 41 Duke Street
Double siphon chamber; static weir between
Commonwealth upstream and downstream siphon chambers;
004 Hooff's Run CSO King/West 132 Interceptor Hooff's Run 36 overflow through flapper gate

'As reported in the City's Combined Sewer System Annual Report No. 16 for 2010 submitted to VDEQ in March 2011
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The CSS comprises about 0.9 square miles and is generally located in the Old Town area of
the City, east of U.S. Route 1. The City is authorized to discharge CSOs pursuant to VPDES
Permit No. VA0O0887068. The City has operated its CSS through three 5-year permit cycles
and is currently operating in post-monitoring status following approval of its Long Term
Control Plan in 1999 by VDEQ. These VPDES permits required the City to comply with its
approved Long Term Control Plan which includes the following Nine Minimum Controls
related to CSO control established by the EPA:
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Conduct proper operations and regular maintenance programs
Maximize use of collection system for storage

Control of non-domestic discharges

Maximize flow to the AlexRenew WRRF

Prohibit combined sewer overflows during dry weather
Control solid and floatable materials in CSOs

Develop and implement pollution prevention programs

Notify the public of CSOs

Long Term Control Plan review

Submit an Annual Report to VDEQ by March 31st each year

The EPA has published a document entitled “Combined Sewer Overflows: Guidance for Nine
Minimum Controls” (EPA 832-B-95-003), dated May 1995, which provides CSO communities
assistance with the evaluation, implementation and documentation of the Nine Minimum
Controls. Pursuant to the VPDES permit, the City has developed and implemented an
approved water-quality monitoring and sampling program which demonstrates that CSO
discharges do not cause exceedances of Virginia water-quality standards.

The City’s existing permit had an expiration date of January 15, 2012. In July 2011, the City
submitted to VDEQ the permit reapplication package. VDEQ has reviewed the permit
reapplication and found it to be both timely and complete. The City is currently discussing
with VDEQ the details and requirements that will be included as part of the next permit
cycle and VDEQ has administratively continued the current permit. Regulatory changes
since the last issuance of the permit includes the Chesapeake Bay Total Maximum Daily
Load (TMDL) for nutrients and sediment, and the Hunting Creek TMDL for bacteria. These
TMDLs are likely to be the drivers of new permit requirements. These are discussed further
in the sections below.

2.3 Chesapeake Bay Program

The City of Alexandria is fortunate to be part of the Chesapeake Bay Estuary. This unique
estuary is the largest in the nation and third largest in the world. Its 64,000-square-mile
watershed includes the states of Delaware, Maryland, New York, Pennsylvania, Virginia,
West Virginia (Bay States) and the District of Columbia. The Bay and its watershed have
remarkable ecological, economic, recreational, historic, and cultural value to the region.
Because of the pollution and subsequent degradation of the Bay, the Bay estuary is
currently subject to several special state and federal regulations. Existing, pending and
future regulations or actions are discussed in this section.

2.3.1 Chesapeake Bay Preservation Act

In 1988, Virginia's General Assembly enacted the Chesapeake Bay Preservation Act (Bay Act)
to improve the water quality of the Chesapeake Bay and its tributary streams. The Bay Act is
a critical element of Virginia's multifaceted response to the Chesapeake Bay Agreement
(Agreement), which was originally signed in 1983. The Agreement is a signed document,
including signage by Virginia’s governor, that acknowledges the historical decline in the
Bay’s living resources and that a cooperative approach should be undertaken to restore the
Bay. The Bay Act created a cooperative program between the Commonwealth of Virginia
and local governments to reduce and prevent non-point source pollution and to protect and
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enhance water quality through environmentally responsible land use management. The
Bay Act requires the use of effective conservation planning and pollution prevention
practices when using and developing environmentally sensitive lands.

The City of Alexandria has adopted an Environmental Management Ordinance to help
protect the Chesapeake Bay from pollution and urban run-off. The purpose of this
Ordinance is to protect the quality of water in the Chesapeake Bay and its tributaries and,
to that end, to require all land uses and land development in the City to:

Safeguard the waters of the Commonwealth from pollution;
Prevent any increase in pollution of state waters;
Reduce existing pollution of state waters; and,

Promote water resource conservation.

To fulfill this policy, Article Xl of the Alexandria Zoning Ordinance was adopted to minimize
potential pollution from stormwater runoff, minimize potential erosion and sedimentation,
reduce the introduction of harmful nutrients and toxins into state waters, maximize
rainwater infiltration while protecting groundwater, and ensure the long-term performance
of the measures employed to accomplish the statutory purpose.

Resource Protection Areas (RPAs) are sensitive environmental corridors that should be
preserved in a natural condition. The City adopted an RPA map in 1992 based on criteria
provided in the Management Regulations. New state mandates require that all City streams
with perennial flow must be protected by a 100 foot RPA buffer. Therefore, the RPA map
was amended in 2004 to comply with the new state requirements. The amended RPA map
and the new natural intermittent stream map were produced from information collected
during Phase | of the City-wide stream classification study. Each map depicts a restrictive
buffer, 100 feet for an RPA feature and 50 feet from top of stream bank for natural
intermittent streams.

The Commonwealth’s Department of Conservation and Recreation's (DCR) Local
Implementation Section (formerly the Chesapeake Bay Local Assistance Program) addresses
the impact of land use upon the water that drains into the Chesapeake Bay. The
Chesapeake Bay Local Assistance Board participates in the multi-jurisdictional Chesapeake
Bay Program and assists in the implementation of the Commonwealth of Virginia's
Chesapeake Bay Preservation Act and the associated Regulations. They ensure that local
government comprehensive plans, zoning ordinances, and subdivision ordinances are in
compliance with the Chesapeake Bay Act regulations.

On January 13, 2001, the City Council adopted the Water Quality Management Supplement
to the City’s Overall Master Plan, thus, fulfilling the Phase Il requirements of the
Chesapeake Bay Program and completing a process that began in late 1996. On March 19,
2001, the Chesapeake Bay Local Assistance Board “determined that the amendments made
to the City of Alexandria’s Comprehensive Plan have made its Phase Il program consistent”
with the Chesapeake Bay Preservation Act. The City has implemented all actions consistent
with Phase Il activities and awaits the December 2012 final review from DCR. The City
continues to provide annual data to DCR that demonstrates compliance through the
Chesapeake Bay Preservation Area Annual Assessment of Activity.
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2.3.2 Chesapeake Bay Agreement

Chesapeake 2000 is the third Bay Agreement written as a comprehensive guide for the
actions of the multi-jurisdictional Chesapeake Bay Program. The Chesapeake Bay Program
is a regional partnership including the States of Maryland, Pennsylvania, and Virginia, the
District of Columbia, the Chesapeake Bay Commission, and the US Environmental
Protection Agency (EPA) and their combined efforts to restore and protect the Chesapeake
Bay. The first agreement, creating the Bay Program was signed in 1983. A second was
signed in 1987 and amended in 1992.

The Executive Council meets annually to establish the policy direction for the restoration
and protection of the Chesapeake Bay and its living resources. A series of Directives,
Agreements, and Amendments signed by the Executive Council set goals and guide policy
for the Bay restoration.

In the Chesapeake 2000 agreement (commonly referred to as C2K), the partners pledged to
achieve over 100 specific actions designed to restore the health of the Bay and its living
resources. These actions, called the Chesapeake 2000 commitments, are grouped into the
Agreement's five major categories:

Living Resource Protection and Restoration
Vital Habitat Protection and Restoration
Water Quality Protection and Restoration
Sound Land Use

Stewardship and Community Engagement

The major impact of the Chesapeake Bay Agreement on wastewater collection and
treatment relates to nitrogen pollution. Both total nitrogen load and nitrogen
concentrations are areas of concern for treatment plants. Although the City of Alexandria
does not own and operate the wastewater treatment facility, the City’s residents and
businesses contribute funding in the form of sewer rates towards plant improvements in
part based on the allocation of use (currently 40 percent). The AlexRenew WRRF
completed a major rehabilitation project in 2005 to meet water quality standards for
nitrogen removal. As with other treatment plants in the area, additional facilities will be
needed to enhance the removal of nitrogen to the limit of technology requirements.
AlexRenew is addressing this requirement through their State-of-the-Art Nitrogen Upgrade
Project (SANUP), which has an estimated cost of $82 million. Construction has begun and is
expected to continue until 2014.

The Bay Program’s Executive Council has recently acknowledged that the 2010 restoration
goals called for in the Chesapeake 2000 agreement will not be met. Among other shortfalls,
current efforts to reduce nutrient and sediment pollution are not sufficient to meet the
Bay’s water quality goals. In May 2009, the Executive Council set a new deadline to have all
restoration measures in place no later than 2025, paced by a series of 2-year milestones.
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2.3.3 Chesapeake Bay TMDL and Executive Order 13508

On December 29, 2010, EPA established the Chesapeake Bay Total Maximum Daily Load
(TMDL) for nitrogen, phosphorous and sediment. A TMDL represents the maximum amount
of a pollutant that a body of water may receive and still meet its water quality standards.
This TMDL, the largest ever developed by EPA, sets pollution reductions across multiple
sectors for the six Chesapeake Bay watershed states (including Virginia) and the District of
Columbia (District). The TMDL is required under the CWA and responds to consent decrees
from the late 1990s. The Bay States and the District are required to complete Watershed
Implementation Plans (WIPs) to illustrate how each would meet reductions in the TMDL.
According to the TMDL, these WIPs are in place to provide the proper “reasonable
assurance” that water quality standards would be achieved. Final Phase | WIPs were
submitted to the EPA on November 29, 2010. Currently, the Bay States and the District are
in the process of completing the Phase Il WIPs, due March 30, 2012.

EPA will use VDPES permits and the WIPs as tools to implement the TMDL WLAs and
provide reasonable assurance that the reductions will be met. These tools, as well as other
possible federal consequences, may be leveraged further if a Chesapeake Bay Watershed
state or the District does not meet EPA's expectations or does not demonstrate satisfactory
progress toward achieving nutrient and sediment allocations established in the TMDL. The
first two elements of the accountability framework are the WIPs and the two-year
milestones. The Bay states were required to complete their first set of two-year milestones
by December 31, 2011.

In May 2009, President Obama issued Executive Order 13508: Chesapeake Bay Protection
and Restoration that commits the broad authorities of the Federal government toward a
renewed sense of urgency and commitment to restoring the Bay. Pursuant to this
Executive Order, the Federal Leadership Committee (FLC) established under Section 201
and comprised of lead agencies referred to elsewhere in the order, compiled the Section
202 draft reports from the lead agencies, and published the Section 203 ordered Strategy
for Protecting and Restoring the Chesapeake Bay Watershed on May 12, 2010. The FLC
published the Fiscal Year 2011 Action Plan in accordance with Section 205 on September
30, 2010. The strategy begins a renewed and unparalleled effort by the federal government
to restore clean water, recover habitat, sustain fish and wildlife, conserve land, increase
public access, expand citizen stewardship, develop environmental markets, respond to
climate change and strengthen scientific knowledge. It focuses on improving the
environment in communities throughout the entire watershed and in its thousands of
streams, creeks and rivers.

The key impact to City of Alexandria wastewater collection and treatment is the measurable
goals for mandatory progress to reduce nutrient levels in the Chesapeake Bay watershed
jurisdictions by 2025. The Bay States and the District have 15 years (since the TMDL was
issued) to reduce the levels of nitrogen and phosphorous by 44 and 27 percent,
respectively. Six contributing load source sectors (agriculture, urban run-off, septic systems,
wastewater treatment plant discharge, forests, and air deposition) have been identified
within the Bay watershed and have received WLAs as part of December 29, 2010 TMDL
(Phase ). AlexRenew and the City’s CSS received waste load allocations (WLA) as part of
Phase I.
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2.4 Hunting Creek Bacteria TMDL

A number of waterbodies in the Commonwealth of Virginia have been placed on EPA’s
impaired waters list per Section 303(d) of the CWA. Once a waterbody is listed as impaired
for a designated use, a TMDL value must be developed for that impaired stream or stream
segment to address the impairment. This has led to a number of TMDLs to be issued in the
Commonwealth and the City. Most of these TMDLs focus on stormwater runoff as one of
the primary pollutant sources and reductions are aimed at reducing pollutants found in
runoff. Hunting Creek, which receives discharges from the AlexRenew WRRF and the City’s
CSS in addition to other sources, was placed on the 303(d) list due to exceedance of water-
quality standards for fecal coliform bacteria in 1998, a constituent found in the intestinal
tracts of warm-blooded mammals, and therefore in stormwater, wastewater treatment
plant discharges and in CSOs. However, it should be noted that although Hunting Creek was
listed due to exceedance of fecal coliform bacteria, the attainment of water-quality
standards is now assessed using E. coli bacteria. VDEQ used a translator using regression
analysis to convert from fecal coliform to E. coli bacteria in developing the TMDL.

The Holmes Run, Cameron Run and Hunting Creek TMDL was finalized on November 10,
2010 with EPA’s Decision Rationale provided on November 10, 2010. The AlexRenew WRRF
has a permitted discharge limit for E. coli and has proven to meet their discharge limits, so
no reductions are required at the wastewater treatment facility. The TMDL requires
wasteload reductions for E. coli at CSO outfalls 002, 003 and 004 of 80%, 99% and 99%,
respectively, for a total wasteload reduction (from CSOs) of 86% from these three outfalls.
It is possible that the City will have to update its existing Long Term Control Plan to address
the wasteload reductions in the TMDL before the next permit is issued.

Currently, it is unknown what the future CSS VPDES permit requirements will be and the
extent to which reductions at the three CSS outfalls will be pursued. The City is currently
having discussions with VDEQ regarding these permit requirements. The possibilities for
reductions range from continuing the City’s existing post-construction monitoring program
to elimination of the CSOs through full sewer separation over some established timeframe.
It is likely that the requirements for the next permit cycle will include increased CSO
mitigation and wasteload reductions within this range of possibilities.

2.5 Possible Future Requlations

There are a number of potential future regulations that could impact the collection and
treatment of the City’s wastewater, including the following that are discussed in this
section:

SSO Rule and CMOM component
Water Quality Standards
Secondary Treatment Definition

@® Nutrient Numerical Criteria

2.5.1 SSO Rule and Capacity, Management, Operations, and Maintenance (CMOM)
The EPA has acknowledged, and confirmed, that sanitary sewer overflows (SSOs) cannot be
completely eliminated. Sanitary sewer systems that are designed to accommodate a given
design storm (frequency and duration) may experience wet-weather induced overflows as a
result of rainfall conditions that exceed the design storm. These are referred to as
“unavoidable” overflow events.
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However, the EPA also believes that inadequate management, operation, and maintenance
of wastewater collections systems are the greatest cause of SSOs across the nation. These
are referred to as “avoidable” SSOs. In general, the regulatory requirements for
wastewater collection systems are becoming more stringent at the state and federal level,
with a trend toward a zero-tolerance policy for “avoidable” SSOs. Under the draft
regulations proposed by the EPA, the nation’s sewer systems that have a National Pollution
Discharge Elimination System (NPDES) permit may be required to implement a CMOM
program under pending SSO regulations. The proposed CMOM regulations will require
system agencies to report regularly on system efficiency. The regulations are intended to
indicate the condition of a municipality's collection system and require the agency to self-
audit system capacity during both dry and wet weather. Reporting would also include
overall system management activities, such as mapping, maintenance tracking, training,
supervision, and operational efficiency data as measured in spending and equipment
performance. The premise of the CMOM program is that when a utility incorporates good
business principles into its organization, its wastewater collection system will meet the
intended performance standards and result in fewer SSOs. In general, the CMOM program
places the burden of proof on the system owner to demonstrate that by using pipes,
pumps, and infrastructure with adequate capacity, and by properly managing, operating
and maintaining the system; SSOs are being prevented to the maximum extent practical.
The CMOM program consists of ten components as follows:

@® Authority’s Goals

@® Authority’s Organization, Responsibilities, and Chain of Communications

@® Legal Authority of the Authority’s CMOM Programs

@® Measures and Activities

@® Design and Performance Provisions

@® Monitoring, Measurement, and Program Modifications

@® Program Elements including an overflow emergency response plan, system
evaluation and capacity assurance plan, and program audits

@® Reports including immediate notification and follow-up reports, discharge
monitoring reports, and annual report.

@® Record Keeping

@ Additional Public Notification

Currently, the City has a maintenance program related to its collection system, but does not
have a CMOM program as it does not own or operate any SSOs. AlexRenew owns two
SSOs, one at the treatment plant (Hooff’s Run Junction Chamber) and one at the Four Mile
Run Pumping Station. Related to “unavoidable” SSOs, the EPA has not set a threshold or
defined what constitutes an “unavoidable” SSO with relation to wet weather.

It should be noted that the City’s collection system is not included as part of AlexRenew’s
existing NPDES permit, but it’s possible that the EPA could require individual jurisdictions
that own and operate collection systems to be included as part of the NPDES permit
program. If these regulations change and/or if a wet weather SSO threshold if defined, then
the City may be required to develop its own CMOM program aimed at reducing the
occurrence of SSOs. The City’s existing maintenance program will be incorporated into a
formalized Asset Management Program, which can then later be included into a CMOM, if
necessary. The development of an Asset Management Program is discussed further in
Chapter 3.
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2.5.2 Water-Quality Standards

Water-quality standards are the foundation of the water-quality based control program
mandated under the CWA. Water-quality standards for a waterbody are set to protect the
designated uses, and establish provisions to protect water quality from pollutants. A water
quality standard consists of four basic elements:

@® designated uses of the water body (e.g., recreation, water supply, aquatic life,
agriculture),

@® water-quality criteria to protect designated uses (numeric pollutant concentrations
and narrative requirements),

@® an antidegradation policy to maintain and protect existing uses and high quality
waters, and

@® General policies addressing implementation issues (e.g., low flows, variances,
mixing zones).

Standards help to identify water-quality problems caused by, for example, improperly
treated wastewater discharges, runoff or discharges from active or abandoned mining sites,
sediment, fertilizers, and chemicals from agricultural areas, and erosion of stream banks
caused by improper grazing practices. Standards also support efforts to achieve and
maintain protective water quality conditions, including:

@® TMDLs, which incorporates WLAs for point sources of pollution, and load
allocations for non-point sources of pollution,

@® Water-quality management plans which prescribe the regulatory, construction,
and management activities necessary to meet the water body goals,

@® NPDES water-quality based effluent limitations for point source discharges,

@® Water-quality certifications under CWA Section 401 for activities that may affect
water-quality and that require a federal license or permit,

@® Reports, such as the reports required under CWA Section 305(b), that document
current water-quality conditions, and

@® CWA Section 319 management plans for the control of non point sources of
pollution

The CWA requires States and authorized Indian Tribes to review their standards from time
to time, but at least once every three years (called the triennial review of WQS), and revise
them if appropriate. Updates to water quality standards may also be precipitated, for
example, due to changing water quality conditions or water body uses or new scientific
information on the effects of pollutants in the environment. Recent changes in Virginia’s
Water Quality Standards (effective January 20, 2011) incorporate amendments from the
most recent Triennial Review (adopted March 19, 2009), and revisions to the Bay’s Ambient
Water Quality Criteria.

Each State and authorized Tribe has its own legal and administrative procedures for
adopting water quality standards. In general, standards are adopted following a process in
which draft revisions are developed (this may include a work group process or informal
public meetings) and formally proposed for public comment. A public hearing is then held
to receive input from the public regarding the proposal. The proposed water quality
standards and supporting information are made available to the public prior to the hearing.
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States and Tribes are required to prepare a summary of the public comments received and
how each comment was addressed. Upon EPA approval, new or revised water quality
standards become effective.

EPA may develop water-quality standards that supersede state water-quality standards in
cases where new or revised State or Tribal standards are not consistent with applicable
requirements of the CWA or in situations where the EPA Administrator determines that
Federal criteria or standards are necessary to meet the requirements of the CWA.

Depending on what industries are present within the service area of Alexandria, and based
on the revolving review policy that EPA employs to evaluate point sources, new water
quality standards could be developed and enforced. While the point sources are reviewed
every two years, developing new water quality standards is often a lengthy process that can
take several years to implement. However, the current changes to the standards were
accomplished in a very brief timeframe. Due to a need for consistency between the
Chesapeake Bay Ambient Water Quality Criteria and the Bay TMDL, Virginia quickly adopted
the revised Bay criteria into the State standards.

2.5.3 Secondary Treatment Definition

Under the CWA, secondary treatment standards are established by EPA for publicly owned
treatment works and involve some form of biological treatment. These technology-based
regulations apply to all municipal wastewater treatment plants and represent the minimum
level of effluent quality attainable by secondary treatment, as reflected in terms of 5-day
biochemical oxygen demand (BOD5) and total suspended solids (TSS) removal. The
secondary treatment standards also provide for special considerations regarding combined
sewers, industrial wastes, waste stabilization ponds, and less concentrated influent
wastewater for combined and separate sewers.

The current definition of secondary treatment relates to both effluent limits (30/30 mg/L
for BOD5 and total suspended solids, TSS) and the overall percent removal of BOD5 and TSS
(85%). During November 2007, the National Resource Defense Council (NRDC), on behalf of
several environmental organizations, petitioned EPA to expand the definition of secondary
treatment to encompass the removal of nitrogen and phosphorous. The NRDC proposal
offered possible nitrogen and phosphorous limits of 0.3 mg/I total phosphorus (TP) and 3.0
mg/| total nitrogen (TN). Municipal WWTP in general oppose this proposed modification to
secondary treatment standards because of the increased capital costs they will incur. Also,
they maintain that non point sources, such as surface water runoff contribute to the
nitrogen and phosphorous input to waterbodies.

2.5.4 Nutrient Numerical Criteria

In 2008 EPA was sued by the Florida Wildlife Federation to establish National Nutrient
Numerical Criteria as water quality standards for surface and marine waters in the State of
Florida. Currently, the CWA has “narrative criteria” for nutrient water quality standards but
does not include numerical limits. The “narrative criteria” includes items such as “no
discharge of nutrient into surface water shall cause any impact of the receiving water and
any damage”. The state agencies are left with the task of establishing discharge limits for
each WWTP based on the specific body of water, and if deemed necessary based on

TMDL. The EPA entered into a consent order agreement to establish Nutrient Numerical
Criteria for total phosphorus and total nitrogen on a water quality based effluent limitation
basis. Final standards were established in November 2010. The rule will take effect on
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March 6, 2012 to allow cities, towns, businesses and other stakeholders as well as the State
of Florida a full opportunity to review the standards and develop strategies for
implementation. These criteria do not apply to the Commonwealth of Virginia at this time.
If Nutrient Numerical Criteria are established in the Virginia, it is possible that the effluent
limits could be lower than those established by the Bay TMDL and be very costly to achieve.
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Characteristics

3.1 Introduction

Alexandria’s wastewater collection system dates back to the 1800s when the City
constructed a system of combined sewers in the Old Town area to convey stormwater and
wastewater to the Potomac River. This was typical of municipalities in the Washington, D.C.
area during this time. Untreated sewage in the area waterways presented an enormous
public health threat, leading to many cases of cholera, hepatitis and dysentery.

In 1952, the Alexandria City Council created the City of Alexandria Virginia Sanitation
Authority, now known as Alexandria Renew Enterprises (AlexRenew) for the purpose of
constructing, operating and maintaining a sewage disposal system to serve Alexandria and
portions of Fairfax County. The first treatment plant went into service in 1956 and was an
18 mgd trickling filter plant. In addition, three trunk sewers and two pumping stations were
constructed to convey wastewater from collector sewers (owned by the City) to the
wastewater treatment plant (WWTP). The benefits of constructing the WWTP included
improved water quality and reduced incidents of disease.

Since the initial treatment plant operation, a number of upgrades have been performed,
including expansion to a 54 mgd design capacity. A fourth trunk sewer and another pump
station were more recently constructed to serve the Potomac Yard area. The construction
of the Potomac Yards Pump Station resulted in the decommissioning of the River Road
Pump Station in 2010.

The City’s wastewater collection system has expanded as the City has grown and currently
consists of approximately 240 miles of gravity pipeline ranging in size from 6-inches in
diameter to 7-feet by 6-feet. The majority of the City’s wastewater flows are treated at the
AlexRenew Water Resource Recovery Facility (WRRF). Wastewater flows not treated at
AlexRenew are conveyed to and treated at the Arlington County Water Pollution Control
Plant (WPCP). These portions of the City’s wastewater collection system served by each of
the wastewater treatment plants are shown in Figure 3-1.

The planning, engineering and maintenance of the gravity collector sewers is the
responsibility of the City of Alexandria Department of Transportation and Environmental
Services (T&ES). The operation and maintenance of the AlexRenew WRRF, trunk sewers
and pump stations is the responsibility of AlexRenew. AlexRenew is governed by a board of
five citizen members appointed by City Council to four-year staggered terms. It is a public
body in all respects, but is independent of the City government both administratively and
financially.

The AlexRenew Board hires its own staff, establishes its own operating policies, and adopts
the schedule of rate fees and charges paid by the users of the system.
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3.2 Sewershed Overview

The existing wastewater collection system within the City covers approximately 15.75
square miles and can be divided based on which AlexRenew interceptor sewer the
wastewater flows are conveyed to, except the Arlington County WPCP sewershed. These
sewersheds are delineated for the purpose of capacity planning as well as permitting issues

and are shown in Figure 3-2. Information pertaining to each of the sewersheds is presented
on Table 3-1.

TABLE 3-1 — CITY WASTEWATER SEWERSHED SUMMARY

Sewershed(s) Area Miles of Sanitary/ Interceptor/ Pump
(sgq mi) Combined Sewer Trunk Sewer Station(s)
Holmes Run 7.39 96 Holmes Run Trunk None
Sewer
Commonwealth 4.41 90 Commonwealth Four Mile Run
Interceptor

Four Mile Run
King/West CSO
Potomac 1.94 40 Potomac Interceptor None

Pendleton CSO

Royal CSO

Potomac Yards 0.41 4 Potomac Yard Trunk Slater’s Lane
Sewer Potomac Yard

Arlington County 1.18 16 None None

WPCP

The majority of the City’s collection system is comprised of separate sanitary and storm
sewers, where stormwater flows are discharged to receiving waters via a stormwater outfall
structure. The City’s stormwater sewer system is not in the scope of this Sanitary Sewer
Master Plan. The City also is served by a combined sewer system (CSS) which includes both
sanitary wastewater and stormwater flows. A description of the CSS is presented below.

3.2.1 COMBINED SEWER SYSTEM (CSS)

The area served by the CSS comprises about 0.9 square miles, generally located in the Old
Town area of the City, east of U.S. Route 1. CSSs are common in older cities and
Alexandria’s CSS includes 38 miles of pipe with four permitted combined sewer overflows
(CSOs). Sanitary wastewater collected in the CSS under dry weather conditions is conveyed
to AlexRenew’s WRRF. During periods of rainfall, the capacity of the CSS may be exceeded
and excess flow, which is a mixture of stormwater and sanitary wastewater, is discharged
directly to Hunting Creek, Hooff’s Run or the Potomac River at Oronoco Bay through the
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City’s four permitted CSO structures. The City is authorized to discharge CSOs from the CSS
under its Virginia Pollution Discharge Elimination (VPDES) Permit No. VA0O0887068 issued by
the Commonwealth of Virginia‘s Department of Environmental Quality (VDEQ). The City’s
three CSS subsheds and the four permitted CSO outfall locations are shown on Figure 2-1.

The City is currently in its third 5-year permit cycle and is operating in post-monitoring
status following approval of its Long Term Control Plan in 1999 by VDEQ. The City’s VPDES
permit requires the City to comply with its approved Long Term Control Plan which includes
the following Nine Minimum Controls related to CSO control established by the EPA:

Conduct proper operations and regular maintenance programs
Maximize use of collection system for storage

Control of non-domestic discharges

Maximize flow to the AlexRenew WRRF

Prohibit combined sewer overflows during dry weather
Control solid and floatable materials in CSOs

Develop and implement pollution prevention programs

Notify the public of CSOs

Long Term Control Plan review

Submit an Annual Report to VDEQ by March 31st each year

The existing permit has an ending date of January 15, 2012. The City reapplied for renewal
of the permit in July 2011. VDEQ has reviewed the permit reapplication and found it to be
both timely and complete. The City is currently discussing with VDEQ the details and
requirements that will be included as part of the next permit cycle and VDEQ has
administratively continued the current permit.

In addition to the Nine Minimum Controls, the City is enacting other measures to reduce
the occurrences and volume of CSOs. The City has separated some of the combined sewers
(sanitary, storm or both) in areas of redevelopment or other projects. The City has also
produced a sewer separation plan, which provides a phased approach for separation and is
used as a reference tool when new development projects in the CSS arise.

3.3 Sewer Collection System Characteristics

The sewer collection system collector sewers, trunk sewers, pump stations, gravity mains,
and treatment facilities are further described in this section.

3.3.1 GRAVITY MAINS

The sewer collection system gravity mains (sanitary and combined) are operated and
maintained by the City’s Transportation and Environmental Services (T&ES) Department as
discussed in Section 3.1. The gravity mains are highlighted on Figure 3-3 and consist of
approximately 240 miles of pipeline, ranging in size from 6-inches in diameter to 7-feet by
6-feet and 7,600 manholes. It should be noted that the majority of the collection sewers
are less than 12 inches in diameter. The gravity collector sewers are mostly constructed of
either unlined concrete pipe, vitrified clay pipe or polyvinyl chloride pipe. Most the
manholes are 4 feet in diameter and constructed of either brick or concrete. Table 3-2
presents a summary of the gravity sewers based on pipe diameter and Table 3-3 presents a
summary of the gravity sewers based on pipe material. These tables are based on the City’s
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Geographic Information System (GIS) of the sanitary sewer system, which is being updated
on a continuous basis, based on new development or redevelopment or as a result of field
investigations. It should be noted that some of these sewers have been rehabilitated (lined)
or replaced as part of the City’s I/l (infiltration and inflow) program. More information
related to this program is presented in Section 3.4.

TABLE 3-2 - SUMMARY OF GRAVITY SEWERS BASED ON PIPE DIAMETERS

Pipe Diameter (inches) Total Length (lineal feet) Percent of Total System (%)

6-10 982,740 80.3
12-18 184,316 15.1
21-24 26,570 2.2
27-36 5,123 0.4
42-60 1,620 0.1
>60 347 <0.1
Box or Elliptical 8,201 0.7
(width/height vary)

Unknown or Not Specified 15,168 1.2

Note: Does not include AlexRenew Interceptor sewers

TABLE 3-3 - SUMMARY OF GRAVITY SEWERS BASED ON PIPE MATERIAL

Pipe Material Total Length (lineal feet) Percent of Total System (%)
Concrete (RCP or Other) 781,233 63.9

PVC (Polyvinyl Chloride) 192,583 15.7

VCP (Vitrified Clay) 132,749 10.8

DIP (Ductile Iron) 57,231 4.7

Other/Not 59,455 49

Specified/Unknown

Note: Does not include AlexRenew Interceptor sewers
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3.3.2 TRUNK SEWERS AND PUMP STATIONS

Four major interceptor/trunk sewers and three pump stations are owned and operated by
AlexRenew as discussed in Section 3.1. The trunk sewers and pump stations are shown on
Figure 3-1. Table 3-4 provides information in relation to each of the four interceptor sewers
and Table 3-5 presents information pertinent to each of the pump stations.

TABLE 3-4 — SUMMARY OF ALEXRENEW INTERCEPTOR SEWERS

Interceptor Name Length Sewer Diameter Estimated
(lineal feet) (inches)* Capacity (mgd)?
Commonwealth Interceptor 15,700 36 & 42 28
Holmes Run Trunk Sewer 28,100 60 60
Potomac Interceptor 10,600 42 16
Potomac Yard Trunk Sewer 8,650 30 11

! Sewer diameter varies throughout the length of pipe; reported diameter is basis for
capacity

2 Capacity as reported in Wastewater Capacity and Treatment Issues Technical
Memorandum of Engineering Review, prepared by Greeley and Hansen on April 9, 2010

TABLE 3-5 - SUMMARY OF ALEXRENEW PUMP STATIONS

Pump Station Firm Capacity Retention Basin Presence of Constructed
Name (mgd) Size (mg) Bypass Point
Four Mile Run 9.4 1.05 Yes'
Potomac Yard 9.5 N/A N/A
Slaters Lane 1.5 N/A N/A

1Bypass to Four Mile Run

3.3.3 TREATMENT FACILITIES

The majority of the City’s sewer collection system conveys wastewater flow to the
AlexRenew WRRF as discussed above. The plant has a rated annual average capacity of 54
mgd and sits on a 30-acre site on the north bank of Hunting Creek near the Potomac River
as shown on Figure 3-1. The City’s allocation of the plant capacity is 21.6 mgd. Fairfax
County has a separate agreement with AlexRenew of 60% of the WWTP annual average
capacity, or 32.4 mgd. Figure 3-4 shows the AlexRenew sewer service areas from both the
City and Fairfax County.

Existing processes at the AlexRenew WRRF include preliminary, primary, and secondary
treatment followed by chemical addition (metal salt) for phosphorus removal,
sedimentation, filtration, ultraviolet (UV) disinfection and post aeration. Solids processing
includes gravity thickening of primary and tertiary sludges, mechanical thickening of waste
activated sludge, centrifuge dewatering, and prepasteurization. Initial operation of the new
Biological Nutrient Removal (BNR) system was achieved in December 2002. This system has
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reduced nitrogen discharges from the plant by approximately 80 percent. In 2006,
AlexRenew completed a significant upgrade to the treatment plant to meet the water
quality requirements of the Potomac Embayment Standards. Through 2015, AlexRenew will
upgrade its facilities further to remove nitrogen to the limit of technology requirements. As
part of the Chesapeake Bay Program, the AlexRenew WRRF received lower total nitrogen
(TN) and total phosphorous (TP) wasteload allocations on January 1, 2011. Table 3-6
presents a summary of these loads. The loads are based on an annual average design flow
of 54 MGD.

TABLE 3-6 — ALEXRENEW WRRF TN AND TP
WASTELOAD ALLOCATIONS (WLAs)

Constituent WLA Effective 1/1/2011
(Ibs/year)
TN 493,381
TP 29,603

The City also has an allocation of 3 mgd at the Arlington County WPCP via an agreement
between the City, AlexRenew and Arlington County. AlexRenew pays for a portion of the
capital and operations and maintenance costs of the Arlington County treatment facility.

3.4 Sewer Collection System Condition

The City has two separate programs related to the condition of the existing sewer collection
system.

@® Preemptive Maintenance Program
@® Infiltration and Inflow (/1) Program

Each of these programs is discussed in detail below.

3.4.1 PREEMPTIVE MAINTENANCE PROGRAM

The preemptive maintenance needs of the system are related to roots, grease, and sags
which may not cause structural failure but cost the City money in terms of the amount of
maintenance required (e.g. cleaning) to maintain flow. The routine maintenance program is
administered by the T&ES Maintenance Division. The Maintenance Division has developed
a schedule of sewers (sanitary and combined) that are inspected and cleaned on a regular
basis by City forces and contractors. The frequency of inspection varies depending on the
type of sewer (gravity, siphon, etc) and maintenance issue (grease, sag, etc). Approximately
128 miles of sanitary and combined sewers are flushed and/or inspected on an annual basis
via closed circuit television (CCTV). The City also has a program for operations and
maintenance in the CSS that includes catch basin cleaning, diversion structure and outfall
inspections, and street sweeping.
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In addition to preemptive maintenance, the maintenance program also includes citizen
requests for service and emergency repairs. Emergency repairs typically arise from a
structural failure, such as a collapsed pipe. These may be discovered by the City or by an
affected property owner if the failure results in the occurrence of a basement back-up. In
addition to City forces, the City’s T&ES Department has an approved list of contractors that
can respond to these occurrences on short notice. On average, Maintenance Division staff
typically responds to approximately 150 service requests annually related to the sewer
collection system. About 60 percent of these are related to a either a maintenance
condition (blockage, grease, roots, odor, etc.) or a structural condition (collapsed pipe) on
City-owned sewers, whereas the remaining 40 percent are determined to be on private
sewer laterals and are thus not repaired by City forces.

3.4.2 INFILTRATION AND INFLOW (I/1) REMEDIATION PROGRAM

Since the 1990s T&ES has been conducting a program to address excessive I/l into sanitary
sewers. Infiltration is groundwater that enters sanitary sewers through leaks in pipes.
Inflow is stormwater that is directed to the sanitary sewers through connections such as
roof downspouts, driveway drains and groundwater sump pumps. During wet weather,
infiltration and inflow can increase the flow to sanitary sewers to the point of overload.
When this occurs, the excess water can cause sewers to overflow and release pollutants
into our waterways and damage private property by creating backups into basements.
Initial flow monitoring conducted citywide in the 1990s showed peak wet weather flows up
to 10 times the average dry weather flow for 3 sanitary sewersheds; Four Mile Run,
Commonwealth and Taylor Run during the flow monitoring period. Figure 3-5 shows the
location of each of these areas. The occurrence of significant I/l in these areas led to the
creation of a program to address I/I, which included conducting an I/1 Study and then
following up with an I/l Rehabilitation Program.

The I/1 Study consisted of the following components: more intensive flow monitoring to
characterize I/ across an entire sewershed, manhole inspections, CCTV inspection of the
sanitary sewers, conducting drainage surveys of private property in some locations to
assess direct stormwater inputs (downspouts, driveway drains, etc) into the sanitary sewer,
and in some cases dye and smoke testing.

CCTV inspections of the sanitary sewer and manhole inspections were conducted to assess
the condition of the sanitary sewer system. Sewers and manholes in fair to poor condition
allow I/1 to enter the system during rainfall events or high groundwater. The I/ studies that
were conducted confirmed a number of sewers and manholes had defects that were
contributing to the I/l in these sewersheds. This led to the development of sewer
rehabilitation contracts in each sewershed to alleviate the defects in City-owned sewers
and manholes. To date, rehabilitation has been completed in the Four Mile Run,
Commonwealth and Taylor Run sewer service areas and is tabulated below in Table 3-7.
The post-rehabilitation monitoring shows a decrease in the amount of wet weather I/I
entering the sanitary sewer system. Flow metering and CCTV inspection of the remaining
Holmes Run sewershed (see Figure 3-6) started in 2009 and rehabilitation construction is
expected to commence in 2012 and continue through 2017.
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TABLE 3-7 - SANITARY SEWER INSPECTION AND REHABILIATION

Four Mile Run® Commonwealth Taylor Run
Sewers inspected (ft) 158,400 204,900 128,400
Sewers repaired 58,900 71,400 73,700
through lining (ft)
Sewer point repairs 111 237 170
Manholes inspected 944 1,091 696
Manholes repaired 648 855 619
Rehab completed December 2005 March 2007 March 2010
Reduction in 1&I (total 33%° 22%° TBD
volume basis)
Total Rehabilitation S4.86M $5.50M $7.42M

Contract Cost

YIncludes River Road Sewershed

?Reduction of I/1 provided in Four Mile Run I/l Study Post-Construction Monitoring Results,
prepared by Greeley and Hansen and dated August 2006

*Reduction of I/1 provided in Commonwealth /| Study Post-Construction Monitoring Results,
prepared by Greeley and Hansen and dated October 2008

3.4.3 ASSET MANAGEMENT PROGRAM

The City’s T&ES Department is planning to develop an Asset Management Program for the
City’s sanitary sewer system. An Asset Management Program manages sewer
infrastructure assets in order to minimize the cost of owning and operating them, while
delivering desired customer service levels. An Asset Management Program allows the
owner of a collection system to operate in a continuous planning mode and not operate in a
reactive mode. Key elements include the following:

Level of service definition

Selection of performance goals

Information system

Asset identification and valuation

Failure impact evaluation and risk management
Condition assessment

Rehabilitation and replacement planning
Capacity assessment and assurance
Maintenance analysis and planning

Financial management

Continuous Improvement
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The City’s planned Asset Management Program will pull information from the City’s existing
sewer programs (preemptive maintenance program, |/I remediation program) and software
(CityWorks, GIS, sewer modeling) and combine it into an accessible document. The
development of this program has been included in the FY2013 CIP and will be initiated in
FY2014.

3.5 Sewer Collection System Existing Flows

In order to assess capacity needs in the sewer collection system, interceptor sewers and at
the treatment plants, the existing sewer collection system flows must be known. Flows in
the City’s collection system have been computed using the following methods:

@® Flow records at the treatment plants

@® Flow metering

@® Estimation of flows using population and employment data and application of flow
factors

Each of these methods and its application is described in detail below.

3.5.1 TREATMENT PLANT FLOWS

As previously discussed, wastewater flows from the City’s collection system are either
conveyed to the AlexRenew WRRF or Arlington WPCP. Both treatment plants report the
City’s wastewater flows via quarterly reports. The City’s daily wastewater flows to the
AlexRenew WRRF are highly variable and are significantly influenced by the amount of
rainfall, which also impact the City’s average annual flows. An analysis of the wastewater
flows at the AlexRenew WRRF was completed for calendar years 2003-2010 and is
discussed further in Chapter 6. Table 3-8 shows the results of this analysis. The flow
represents the annual average flow and includes both dry and wet weather contributions.

TABLE 3-8 - CITY ANNUAL WASTEWATER FLOWS — CALENDAR
YEAR 2003-2010

City Flow to AlexRenew WRRF (mgd) 16.30
City Flow to Arlington WPCP (mgd) 1.40
Total City Flow (mgd) 17.70

Permanent flow metering is typically performed when flows are required as part of long-
range reporting purposes. For example, Fairfax County has permanent flow meters for all
County sewers in the AlexRenew service area. The City flow conveyed to the AlexRenew
WRREF is based on the treatment plant flow minus the flow measured at these meters.

In the fall of 2009 the City funded the installation of six permanent flow meters on the
AlexRenew interceptor sewers. The meter locations were chosen by the City with the
intent of gathering data to perform interceptor sewer capacity assessments, to characterize
and evaluate flows within the interceptor sewersheds, further evaluate wet weather issues,
and calibrate and validate the AlexRenew interceptor sewer hydraulic models. Rainfall data
is also being collected in conjunction with the flow metering data. The meter locations are
shown in Figure 3-7.
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3.5.2 ESTIMATION OF FLOWS USING DEMOGRAPHIC DATA AND FLOW FACTORS

The Metropolitan Washington Council of Governments (MWCOG) provides forecasts of
employment, households and population throughout the Washington D.C. Metro Area. The
City’s Planning and Zoning (P&Z) Department assists MWCOG with this effort and refines
their forecasts as needed. Forecasts for employment, households and population are
provided in relation to Traffic Analysis Zones (TAZs). Figure 3-8 shows the boundaries of
each TAZ for the City. More information about MWCOG and P&Z forecasts is provided in
Chapter 4.

In order to estimate existing and future wastewater flows, sanitary sewer flow factors have
been developed by the City. A summary of these flow factors is presented in Table 3-9.
Residential and non-residential wastewater flow factors were developed based on water
consumption data reported in the Interstate Commission for the Potomac River Basin
(ICPRB) 2010 report entitled Demand and Resource Availability Forecast for the Year 2040.
Portions of the ICPRB related to specific flow factors for the City of Alexandria are provided
in Appendix 3-1. The flow factor for hotels and the overall peaking factor are based on the
Virginia Sewage Collection and Treatment Regulations. The base infiltration rate was
developed using flow monitoring collected for the Four Mile Run, Commonwealth and
Taylor Run Sewersheds following rehabilitation of City-owned sewers and manholes.

TABLE 3-9 - CITY FLOW FACTORS
Residential Unit Flow 146 gpd/unit*

Non-Residential Unit Flow, Except Hotels 136 gpd/1000 square feet (existing)z;

110 gpd/1000 square feet (future)®

Non-Residential Unit Flow, Hotels 130 gpd/unit
Infiltration 1600 gpd/inch diameter mile (idm)
Peak Factor 4.0

' Based on water consumption rate of 160 gpd (composite number including single-family
and multi-family units) and a wastewater return rate of 91% as reported in the AlexRenew
1988 report entitled Availability of Wastewater Treatment Capacity to Serve Alexandria
Growth Projected to the Year 2010

’Based on an employee flow rate of 42.9 gpd, 3.5 employees per 1000 square feet and 91%
wastewater return rate

*Same as 2 including 20% reduction based on the City’s required installation of WaterSense
fixtures

There are two values for the non-residential flow factor (not including hotels), for existing
flows and future flows. The basis of the existing flow of 136 gpd/1000 sqft comes from the
ICPRB report. The future non-residential flow factor takes into account water conservation
from the installation of low-flow fixtures.
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It should be noted that these City flow factors are used for operational purposes only. A
different set of flow factors has been published (Memorandum to Industry No. 02-07 dated
June 1, 2007) for use by developers, architects, engineers and surveyors for determining
adequacy of existing infrastructure. The residential and non-residential flow factors are
higher than the flow factors reported in Table 3-9 since there is an allowance for infiltration
within the flow factor, instead of a separate infiltration flow rate. In addition, the flow
factors reported in the Memorandum to Industry are higher to also account for a design
safety factor when estimating sewer flows and determination of adequate outfall.
Appendix 3-1 provides information related to the City’s and State’s sewage flow factors and
sanitary sewer design criteria.

3.6 Sewer Collection System Capacity

One of the primary goals of this Sanitary Sewer Master Plan is to determine instances
where the capacity of the collection system is exceeded, either due to existing wastewater
flows or as a result of planned development or redevelopment. As the City continues to
grow, a tool is needed to assess capacity on a systemwide basis based on long-range
planning. This has led to the development of a hydraulic model of the sanitary sewer
collection system. More information related to the hydraulic model (model development,
implementation and preliminary results) is presented in Chapter 5.
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Demand Generators

Demand for wastewater collection, treatment and disposal is created by the population and
economic activity in a community. This chapter identifies the nature and geographic
distribution of population and land uses in Alexandria today, and provides forecasts of
future development consistent with regional projections. These forecasts are used to
project future sanitary sewer infrastructure needs.

The table below summarizes some key components of existing conditions and projected
future development used to develop forecasts of wastewater generation for the City of
Alexandria. This chapter discusses how these estimates were developed and the
assumptions on which they were based. The forecasts and their implications for future
facilities demand will be regularly reviewed in response to changing information, in
particular when this information indicates a significant change to past assumptions is in

order.
TABLE 4-1 - HOUSING, POPULATION & EMPLOYMENT FORECASTS
2005 2010 2015 2020 2025 2030 2035 2040
Housing 68,406 72,204 74,110 79,614 84,841 89,367 94,301 98,431
Units

Households  66,337" 66,789 68,555 73,649 78,486 | 82,676 87,243 91,066

Population

In Housing 133,9531 142,910 147,387 156,493 164,810 171,542 178,838 @ 186,674
Units

Group 1,901 1,901 2,071 2,071 2,071 2,071 2,071 2,071
Quarters
Total 135,854 144,811 149,458 158,564 166,811 173,613 180,909 @ 188,745

Employment 105,852 108,965 117,001 125,019 137,175 144,754 156,290 164,005
12005 housing and population estimates per round MWCOG 7.2 forecasts.

? Post-2040 estimates for Sewer Master Plan only, see text for explanation of assumptions
and method.
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4.1 Demographic Projections
4.1.1 BASELINE POPULATION/EMPLOYMENT

Alexandria is a medium-sized city of approximately 140,000 people. In 2000, the
Washington, D.C. metropolitan region had a population of over seven million people, and
was the fourth most populous metropolitan region in the country. Since it includes a
relatively small portion (about 2%) of the total population and economic activity in the
region, the City is very much subject to the economic fortunes of the region as a whole, but
its small size also means it has some ability to set policy for what specific residential,
commercial and public use markets it will serve within the wide range of possible activities
in the region.

Economic activity in Alexandria includes providing day-to-day retail and service support for
its resident population, as well as providing a wide range of services to the metropolitan
region. Alexandria is home to a large number of national and international associations that
have their headquarters in the Washington region in order to be close to the seat of
national government. It provides work locations for government agencies and for
contractors and consultants who support the Department of Defense and other federal
agencies. Alexandria is a tourist center in its own right with a long and colorful history, and
provides hospitality services to the larger visitor population attracted by Washington, D.C.,
Mount Vernon and other sites in the region, and those passing through on major
transportation corridors. While the Port of Alexandria once hosted significant shipping and
shipbuilding, the waterfront’s economy is now based on serving residents, visitors and
office-based businesses, and heavy industry today plays a smaller role as part of the city’s
economic activity.

The City’s economy has a healthy balance between jobs and population with more jobs
(estimated 104,366 in 2010 by the Virginia Employment Commission) than members of the
civilian (non-military) labor force (98,450 per the Virginia Employment Commission), and is
supported by its location along the regional Metrorail system and its close access to the
national capital.

The City’s area of jurisdiction has grown greatly since its founding in 1749, and it reached its
current and expected permanent boundary in 1950 with the incorporation of areas of
Fairfax County in the West End, with a few adjustments along the Capital Beltway in the
1970s.
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FIGURE 4-1
CITY HISTORIC AND PROJECTED POPULATION 1790-2040
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4.1.2 FUTURE PROJECTED POPULATION/EMPLOYMENT

Nearly all land in the City is currently developed in productive uses. Potomac Yard, formerly
a major regional rail switching yard, is the last major vacant land area in the City that
remains to be developed. Approximately 125 acres of land in Potomac Yard is currently
being planned and will be developed over the next 20 to 30 years in a variety of urban uses,
including a planned new Metrorail station. As vacant sites are developed and the
development pattern shifts to redevelopment of existing active uses, the threshold of
density and economic activity necessary to make development profitable increases.
Because the City is near the core of the metropolitan region, the convenience of the City as
a location for housing and employment means that this threshold is expected to continue to
be met, and reinvestment is expected to keep the City growing with a healthy rate of
internal renewal for the foreseeable future.

Although most of the City has seen its first round of development, there is active demand
and development opportunity for significant infill within the existing fabric. Development
demand continues even after a City has become fully developed for a number of reasons.
These include national demographic changes such as changes in the distribution of
population by age and family structure, movements of people internationally and within the
country in search of jobs and other opportunities, changes in availability of resources and
technology that change patterns of travel and residential choices, and many other factors.
These changes encourage people to move, and result in the average household in the
country having lived in their current home for only five years. Given this constant
movement, there are constantly opportunities to provide housing of varying types and in
locations that are more in current demand as desires and conditions change. Some of the
key changes that are encouraging new and changing residential demand in Alexandria are
the following:
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@® Growth in the share of single-person households. Nearly one-half of Alexandria’s
occupied housing units are occupied by a single person.

@® Steady and increasing international migration to gateway communities like the
Washington, D.C. metropolitan region.

® Movement of many households, including empty nesters, young professionals,
singles, retirees, and even families with children, back to the City as a place of
convenience, culture, jobs and other resources.

International, national and local changes in the nature and distribution of employment
affect residential demand, and also affect the choice of firms and self-employed individuals
to locate in Alexandria. Among the trends that are likely to affect future employment
growth in the City are the following:

@® Technological changes that are closer to realizing the full potential of
telecommuting, and increasing the number of employees who telecommute for
some or all of their work week.

@® Desire of firms to locate headquarters or support staff near customers, such as the
Department of Defense, with headquarters offices in Washington, D.C.

@® New transit systems such as streetcars and bus rapid transit currently being
planned for communities inside the Beltway, making commuting by transit
between communities within the Beltway more convenient.

4.1.3 PROJECTED FUTURE DEVELOPMENT/LAND USE

4.1.3.1 Development Growth Zones

The City’s single-family areas are stable residential communities that are not expected to
change in the near future. Because of the scarcity of single-family homes near the center of
the metropolitan area, these units are in high demand and command a high price. However,
other areas of the City, particularly auto-dependent commercial and multi-family residential
areas with extensive surface parking lots developed from the 1940s boom years through
the 1970s show particular potential to be redeveloped. The City’s plans for these areas
anticipate their gradual renewal as new urban centers with more efficient pedestrian-
oriented and transit-oriented mixed-use development that minimizes vehicle trips and
results in a more economically and environmentally sustainable pattern of development for
the long-term future.

The city has recently adopted a Transportation Master Plan that calls for a complete new
layer of high-capacity transit to serve the City more intensively with frequent service in
dedicated transit corridors on the arterial streets through these areas. The three
transportation corridors, Route 1, Duke Street and Van Dorn/Beauregard, will serve as new
centers of revitalization without disrupting the City’s established residential neighborhoods.
This scheme sets the pattern for growth and development in the city through the next 20 to
30 years. These corridors are shown on Figure 4-2 on the following page.

4.1.3.2 Forecasting Future Development

The forecasts of the future build on information about existing conditions. Estimates of
future development are added to information about what exists in the City today to give
totals for the future.
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FIGURE 4-2
TRANSPORTATION MASTER PLAN TRANSIT CORRIDORS
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4.1.3.3 Existing Baseline

The City of Alexandria utilizes a geographic information system (GIS) to maintain a regularly
updated database on each property and structure in the City. Data available includes
existing land use, floor area, parcel area, and number of dwelling units. Combined with the
2000 U.S. Census of population and housing, and a survey of employment by establishment
conducted in 2005 by the Metropolitan Washington Council of Governments, this data base
provides a detailed picture of where people in the City live and work, and where the
existing demand for wastewater collection is generated. When combined with
measurements of existing flows, this data can be used to calibrate models and estimate
generation rates for each type of development in the City. A summary of these data
sources is provided in Table 4-2 below.

Figure 4-3 summarizes information on existing nonresidential development including floor
area by major category of occupancy (retail, hotel, office, industrial, and other). Industrial
use includes flex space, warehousing and miscellaneous service and industrial uses, and
other uses include public facilities and institutional uses other than offices.

The City is still improving the quality of its data on the amount of existing development by
land use category, and expects to have a complete GIS database of existing land use by
structure developed and tested in the next year or two. This estimate was developed based
on a preliminary subset of that data (which is least developed in Old Town, the area with
the most complex mix of uses); together with information from a variety of other sources
including the Dun & Bradstreet estimate of employment by establishment.
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Table 4-2 — DATA SOURCES FOR EXISTING CONDITIONS

Existing land use
(assessor’s land use
code), parcel area and
floor area by parcel.
Structure use
(assessor’s land use
code) and floor area by
structure

Population — number of
people, number in
households

Housing — number of
units, occupancy,
tenancy

Employment by type of
establishment (four-
digit SIC code) and
address

City GIS parcel data base, based on information collected for
real estate assessment.

City GIS, combining real estate data with analysis of
structures from aerial photography and site plans.

U.S. Census complete count every 10 years, small sample
data annually.

U.S. Census — every 10 years by Census Block, small annual
sample, Office of Housing annual survey of multifamily
buildings over 10 units, recorded in City GIS; single-family
and duplex units by parcel from GIS by assessor’s land use
code.

Metropolitan Washington Council of Governments, 2000
and 2005 surveys by Dun & Bradstreet. When combined
with floor area and use codes from assessor’s data, this
information can confirm employment density by land use.

FIGURE 4-3

CITYWIDE TOTAL FLOOR AREA FOR NONRESIDENTIAL LAND USES
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4.1.3.4 Regional and Local Forecasts

The Metropolitan Washington Council of Governments (MWCOG) is the regional
organization that develops forecasts for the region for use in transportation planning, air
quality planning and other regional planning efforts. These forecasts are developed through
a cooperative process involving MWCOG and each of the local governments in the region.
Every five years or so, MWCOG develops forecasts for regional totals of population and
economic activity based on national economic trends and regional demographic factors.
Local governments develop their individual forecasts, considering the regional trends,
based on local knowledge of local conditions, development activity, and long-range plans.
MWCOG's Cooperative Forecasting and Data Subcommittee, made up of representatives
from many of the local jurisdictions, meets to reconcile the local and regional projections.
The forecasts are regularly updated between major cycles by the local governments
working in cooperation with MWCOG staff. Forecasts are currently made for every five
years through the Year 2040. The forecasts through 2040 used in this Sewer Master Plan are
based on the MWCOG Round 8 forecasts developed by the City in 2010.

As a member of MWCOG, the City regularly updates its forecasts of growth in population
and employment, based on adopted plans, approved development projects, and current
and expected trends in real estate and development economics. These forecasts are
summarized for each of 63 Transportation Analysis Zones (TAZs) as shown in Figure 3-8 that
cover the City in order to provide information for regional transportation planning.
Development is distributed over future periods in a way that maintains reasonable rates of
redevelopment considering the availability of development sites, an appropriate balance
between retail and residential use, and the general ability of the real estate market to
absorb new space for various uses over time. Totals are controlled to be consistent with
overall economic projections for the region, coordinated by MWCOG.

Figure 4-4 on the following page shows locations of potential future development used in
preparing the City’s forecasts. Future potential developments include the following by
approval status:

1. Development projects, both approved and in the approval process. These are
typically projects permitted by current zoning for which there is an active or
approved application for development.

2. Infill potential. These are relatively small sites that are currently underdeveloped
by current zoning, but which are sufficiently large and well located that they
present current development opportunities.

3. Current plans. This category includes major development sites and blocks within
approved plans or plans currently being developed for which development policy is
established in an adopted plan or is assumed similar to development policy in
recently approved plans. Projects may require rezoning and development
approvals.

4. Long-term development potential. These sites are larger areas with long-term
development potential because of their current use and location. Master Plan
Amendments and rezoning would typically be required for redevelopment of these
sites at the assumed intensity.
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4.1.3.5 Near-Term Development: Approved Projects and Projects in the Approval Process
For near-term development in the next five to 10 years, estimates are based primarily on
approved projects or projects currently in the approval process. Most development
approvals, with the exception of long-term conceptual plans, are assumed to be completed
within 10 years after approval. Approximately 120 projects approved since 1999 were used
to estimate development in this short-term period. Projects approved or in the approval
process and not already occupied by 2010 include approximately 3500 dwelling units and a
net increase of 3.7 million square feet of nonresidential development, nearly all of which is
office development. Nearly all of this development is expected to be in place by 2020.

4.1.3.6 Near-Term and Intermediate-Term Development: Infill Sites

Infill sites are small sites scattered throughout the City, typically in commercial areas along
arterial streets, that are underutilized compared to their neighbors and represent a
development opportunity under current zoning and patterns of development. Infill sites are
typically assumed to redevelop over the next 10 to 20 years. |dentified infill sites are a small
part of potential future development, with a potential for up to approximately 830 dwelling
units and 350,000 square feet of office use between now and 2040, replacing existing
parking lots, small retail and service facilities, and about 150,000 square feet of industrial
and warehouse use.

4.1.3.7 Intermediate-Term Development: Approved Plans and Plans under Development
For the intermediate-term future, from five to 20 or 30 years, the City considers
development sites or blocks that have been identified in recent corridor and area plans for
areas in transition. Each of the City’s major recent plans, beginning with the Arlandria and
Upper Potomac West Plans adopted in 2002, has identified sites for redevelopment with
policies for the type and intensity of development sought. Potential development identified
in these plans on 80 sites or blocks was used to estimate development for the intermediate
term. Not all of these sites or blocks were assumed to fully build out within the
intermediate term. Potential development in these planning areas includes over 17,000
dwelling units and a net increase of 11,000,000 square feet of nonresidential development
by 2040, with a loss of about 900,000 square feet of industrial development and increases
in retail and office development. The intermediate-term development plans include the
following:

Beauregard Corridor Plan

Braddock Road Metro Neighborhood Plan
Eisenhower East Small Area Plan
Landmark/Van Dorn Corridor Plan

North Potomac Yard Plan

Waterfront Plan

4.1.3.8 Long-Term Potential Development

In order to estimate long-term future development potential to give a reasonable guide to
estimate ultimate need for wastewater collection and treatment, the City went beyond the
2040 period for which MWCOG forecasts are prepared. To develop this long-term estimate,
planning staff evaluated the potential for redevelopment of most areas where current
development and ownership patterns do not preclude redevelopment. In identifying these
areas, existing single-family residential areas and areas in condominium ownership were in
general excluded because of the City’s general policy of protecting existing residential
areas, and the difficulty of assembling and redeveloping areas with many individual
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ownerships. Shopping centers, office areas and rental apartments with substantial surface
parking not included in the near-term and medium-term forecasts were assumed to
redevelop to a floor area ratio that is typical of redevelopment sites in all but the densest
areas of the City near metro stations, ranging from 1.25 to 2.5 depending on access to
transit and the use assumed.

Long-term development outside adopted planning areas was estimated at up to 15,000
additional dwelling units and 18 million square feet of office development, with up to 1.8
million square feet of retail use. A loss of approximately 3.9 million square feet of industrial
use including flex space and warehouses would provide some of the sites for this
development to take place.

If all these areas were to redevelop fully over time, the City’s population would increase
from approximately 140,000 today to approximately 190,000 by 2040 and 230,000
sometime after 2040, an increase of 50,000 and 90,000, or 36% and 64%, respectively. This
is about the same percentage growth in population the City experienced in the 50 years
from 1960 to 2010, and less than the 80% growth the City experienced in the single decade
from 1940 to 1950.

4.1.3.9 Location, Density and Phasing of Forecast Development

To support the Department of Transportation and Environmental Services in preparing
estimates of wastewater generation for system design, the Department of Planning and
Zoning prepared tables detailing these forecasts by project for 5-year periods from 2010
through 2040, and a single estimate of potential development after 2040. These estimates
are not predictions of what will happen in future years, but are a best estimate of the
general distribution and amount of development distributed over future years with totals
controlled by regional forecasts. They are based on professional judgment about which
projects and areas are likely to develop first. Local and regional conditions and decisions by
owners and developers will ultimately determine when and if these potential projects
develop as anticipated.

4.1.3.10 Summary of Potential Development by Approval Status

In making the forecasts for this Sewer Master Plan, the City utilized information on about
120 development projects either approved since 1999 or currently under review, 150
potential infill or long-term redevelopment opportunity sites throughout the City, and 80
potential development sites or blocks within areas identified in recently approved plans or
within the Beauregard Corridor Plan, Potomac Yard Plan and Waterfront Plan planning
areas for which plans are currently being developed.

As shown in Figure 4-5, development approved or in review represents about 15% of
potential residential development through 2040, and about one-quarter of potential
nonresidential development through 2040. Infill projects are a small portion of both
residential and nonresidential development. Development in planning areas for recently
approved plans and plans now being prepared represents not quite three quarters of
potential residential and nonresidential development through 2040.

For potential development past 2040, long-term potential development sites are most of
the potential development for both residential and nonresidential use. Nearly all of these
sites would require plan amendments and rezoning before they could be developed for the
assumed land use and intensity of development.
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FIGURE 4-5
FORECASTED FUTURE DEVELOPMENT BY USE AND CATEGORY
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4.1.3.11 Wastewater Generation from Development by Use and Category

The amount of residential and non-residential development helps to determine the level of
wastewater conveyance and treatment demand. Based on the flow factors presented in
Chapter 3, residential uses contribute more flow than non-residential uses.

The non-residential flow factor for future development is equal to 110 gallons/1000 square
feet of non-residential use, which is based on 3.5 employees per 1000 square feet. A survey
has been completed using MWCOG data for the City that shows that the employment
density varies based on the type of non-residential use as indicated in Table 4-3.

TABLE 4-3 - EMPLOYMENT DENSITY FOR LAND USE

CATEGORIES
Use Employees per 1000 square feet
Retail 2.0
Office 3.75
Industrial 1.0
Other 1.5
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The forecasts show a substantial decrease in industrial uses and increases in retail and
office uses, with the vast majority being office uses. Thus, the existing non-residential flow
factor has been deemed appropriate. The flow factor values used as part of this Sanitary
Sewer Master Plan may be updated in the future to reflect the impact of increased use of
water-saving devices and changes in land-use and density. It should be noted that the non-
residential flow factor used in this Master Plan assumes a 20% reduction in flow based on
the installation of water-saving devices.
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5.1 Introduction

As discussed in Chapter 3, wastewater flows generated in the City are collected in the City’s
sanitary sewer collection system. Flow in the collection system sewers is then conveyed to
interceptor/trunk sewers and then either to the Alexandria Renew Enterprises (AlexRenew)
Water Resource Recovery Facility (WRRF) or the Arlington County Water Pollution Control
Plant (WPCP). The City currently has agreements with each wastewater treatment plant
regarding flow allocations.

The purpose of this chapter is to present the findings of the sewer capacity assessment in
the City’s sanitary collection system with regard to the City’s collector (local) sewers and the
AlexRenew interceptor sewers. Sanitary sewer capacity is assessed in the local sewers using
a hydraulic model of the collection system. Capacity has been analyzed for future
wastewater flows using the forecasts developed by the City’s Planning and Zoning (P&Z)
Department as presented in Chapter 4. The capacity of the interceptor sewers was
evaluated based on a summation of tributary flows to each interceptor.

5.2 Local Collection System Model Development
5.2.1 MODEL DESCRIPTION

In 2009 the City began developing a hydraulic model of City local collector sewers to
identify any future improvements to the local sanitary sewer collection system necessary to
accommodate additional wastewater flows due to forecasted new development and
redevelopment. The hydraulic analysis of the City’s sewer collection system was performed
using MWH Soft InfoSewer. Thirty-one individual drainage areas, comprising over 60% of
the City by land area, have been modeled to date. The portion of the City’s collection
system that is currently modeled is shown in Figure 5-1. Characteristics of the modeled
basins, computed flows and modeling results are presented in Appendix 5-1.

The 31 basins modeled represent the areas within the City where the greatest amount of
future development or redevelopment is forecasted. Other areas are currently being
analyzed and the modeling results will be incorporated into future updates to this Master
Plan. It should be noted that significant capacity improvements are not anticipated for the
remaining areas based on current growth forecasts.

MWH Soft InfoSewer modeling software is a dynamic hydraulic model that routes flows
through a network of pipes and manholes. The physical information describing the
collection system (pipes and manholes) was obtained from the City’s sanitary sewer GIS and
survey data.
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5.2.2 EXISTING WASTEWATER FLOW CALCULATIONS

5.2.2.1 Methodology

Sanitary sewer flow (outside of combined sewer systems) is comprised of three
components:

@® Wastewater: water that has been used for washing, flushing, manufacturing, etc.
that is discharged as sewage

@® Infiltration: groundwater which continuously seeps into sewer pipes and
manholes; the rate of which can vary with the height of the groundwater table in
relation to the sewer pipes and manholes. The groundwater table can be
significantly influenced by rainfall.

@® Inflow: runoff which flows directly into the sewer system during or after a rain or
other type of wet weather (such as snowmelt) event. The total amount of inflow
into a sanitary sewer is highly variable based on the condition of the sewer system
and duration and intensity of a wet weather event.

The flow factors presented in Table 3-9 were used to compute the average dry weather
flow and the peak flows for both existing conditions and build-out (post-2040) conditions.
The average dry weather flow includes both the wastewater and infiltration components.
Peak flow is computed by multiplying a peaking factor of 4 to the average dry weather flow
in order to account for inflow into the sanitary sewer system. This peaking factor is in
agreement with the requirements set forth in the Sewage Collection and Treatment (SCAT)
Regulations prepared by the Commonwealth of Virginia’s State Water Control Board and
the City’s sanitary sewer design standards.

5.2.2.2 Existing Dry Weather and Peak Flow Calculations

The existing number of residential households and total non-residential building floor area
was based on analysis of the City’s GIS building and parcel layers for each sanitary basin.
Infiltration was computed by using the sewer diameter and total length of sewer provided
in the City’s GIS sanitary sewer layer.

For each sanitary basin, the existing dry weather flows were multiplied by 4 to account for
inflow into the system. This peak factor is a typical inflow peaking factor applied in the
design of sewer systems and consistent with state and federal regulations and guidelines.
Previous flow monitoring indicates that City’s I/l is variable and depends on several factors
such as sewer age, incidence of defects and direct sources of inflow. For the purposes of
the sewer capacity assessment, the peaking factor was universally applied to all modeled
basins.

5.2.3 FUTURE WASTEWATER FLOW CALCULATIONS

5.2.3.1 Methodology and Projected Dry Weather and Peak Flow Calculations

Future projected wastewater flows were calculated from the forecasts discussed in Chapter
4 and by applying unit flow factors to the predicted households and non-residential building
floor area for build-out conditions (post-2040). These flows are then added to the existing
flows computed above. The number of households and non-residential building floor area
for each basin was determined using building and parcel information from the City’s GIS.

No additional infiltration was added since it is assumed the existing sewer infrastructure will
be used and that the I/l in the system is already accounted for since additional pipes, which
would carry their own additional infiltration, are not being constructed. The future added
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peak flow was computed by multiplying the future added dry weather flow by a peaking
factor of 4. The projected additional peak flow was then added to the existing peak flow to
obtain the total future peak flow. These calculations are summarized in Appendix 5-1.

5.3 Local Collection System Capacity Analysis
5.3.1 METHODOLOGY

The hydraulic model was used to evaluate wastewater flow capacity, the hydraulic grade
line (HGL) and the velocity of flow in the sanitary sewers for existing and build-out
conditions during periods of peak flow. Information pertaining to the existing sanitary
sewers (location, pipe size, slope, etc.) used in the model originated from the City’s sewer
layer in GIS and survey data. The primary goal utilized when analyzing the model results
was that the HGL be contained within the sewer under peak flow conditions.

This goal was chosen because it helps to ensure that conditions are not created within the
sanitary sewer collection system that could lead to surcharging out of sewer manholes or
create sewer back-ups into homes or businesses.

5.3.2 PIPE CAPACITY RESULTS

The hydraulic model was run for both existing and future peak flows. The results of the
existing conditions model indicate that there are currently a small number of collector
sewers where the HGL is not contained below the crown of the pipe. Figure 5-2 identifies
these sewer mains. A total of approximately 7,800 feet of sanitary sewer is currently
operating over capacity under peak flow conditions.

Approximately 3.6 percent of the existing sanitary sewer pipes modeled does not have
sufficient capacity. As expected, the build-out conditions model resulted in additional
sewer segments exceeding their installed capacity. These sewer segments are identified in
Figure 5-3 and the model results indicate that about 19,500 feet of sanitary sewer (~9% of
the pipes modeled) will not have sufficient capacity to accommodate forecasted growth.

5.3.3 DISCUSSION OF RESULTS

Based on the existing conditions results, the City will be conducting an analysis of the
sewers where the model shows surcharged conditions. The analysis will focus on the
potential for basement backups and manhole overflows and will help to determine if
immediate repairs are needed. If the modeled surcharged sewers are in areas where
basement back-ups or manhole overflows have not been reported, then flow monitoring in
these areas may be warranted in order to calibrate the model. For areas where it is
determined that no repairs are required, these locations will continue to be monitored for
any capacity related problems.

An analysis of capacity needs based on build-out conditions resulted in a recommendation
of growth related improvements. As plans for development/redevelopment that impact
these sewers are submitted, further analysis will be performed and improvements, if
necessary, will be required as a condition of that development. Options for improving
sewer capacity are discussed below.
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5.3.4 CAPACITY IMPROVEMENTS

Several options were evaluated for increasing capacity and lowering the HGL. These options
include:

Increasing pipe diameter

L

@® Increasing pipe slope

@® New parallel sewer main (splitting flow)
L

Redirecting the flow to a different sewer main

Generally, it was determined that replacing the existing pipe with a larger diameter pipe
was the most efficient and cost effective means for increasing wastewater flow capacity in
the collection system. The implementation and financial considerations related to these
capacity improvement projects are discussed further in Chapters 8 and 9 of this Master
Plan.

5.3.5 PLANNED MODELING UPDATES

As previously discussed, sanitary sewer flows are estimated using flow factors that account
for wastewater, infiltration and inflow and using existing parcel information and projected
growth estimates. The City plans to collect additional flow monitoring data which will be
used to refine and calibrate the modeling as needed. Additional sanitary sewer service
areas will be incorporated into the model over time and the model will be updated as the
growth forecasts are updated It is not anticipated that a significant number of additional
sewers will be identified as being over capacity since less growth is projected in these other
areas of the City.

5.4 Wastewater Capacity of the AlexRenew Interceptor
Sewers

Table 3-4 presented a summary of the AlexRenew interceptor sewers including the capacity
of each sewer in the vicinity of the AlexRenew WRRF. Permanent flow monitoring in these
interceptor sewers was initiated in the fall of 2009 to determine the existing flows in each
of the interceptor sewers and the impact of projected growth on the capacity of these
sewers. The purpose of this section is to provide a discussion of completed and ongoing
analysis related to the capacity of each of the AlexRenew interceptor sewers. The four
AlexRenew interceptor sewers are shown on Figure 3-1.

5.4.1 EXISTING AND BUILD-OUT (POST 2040) FLOWS

Table 5-1 shows the existing average dry weather flow (ADWF) in each of the interceptor
sewers based on flow monitoring in each of the interceptor sewers. As discussed
previously, wastewater flows were computed using the demand generators developed by
the City and using the residential and non-residential flow factors presented in Chapter 3.
These flows were computed through build-out (post 2040) conditions. Below in the table is
the estimated additional average dry weather wastewater flow attributable to each
interceptor sewer through build-out conditions.

The flows presented in the table do not account for any wet weather flows into the sanitary
sewer, which are presented in more detail in Chapter 7. The sections below include a more
detailed discussion of each of the interceptor sewers and some of the sewer capacity issues
that are unique to each.
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TABLE 5-1 - ALEXRENEW INTERCEPTOR WASTEWATER FLOWS

Interceptor Name Existing ADWF Projected Additional = Total Build-out
(mgd)1 ADWEF (mgd) ADWF (mgd)
Commonwealth 5.01 1.07 6.08
Interceptor
Holmes Run Trunk 25.81; (9.25 from 10.96 (6.29 from City, 36.77 (15.54 from
Sewer’ City, 16.56 from 4.67 from County) City, 21.23 from
ALEXANIRIA County) County)
VIRGINIA
et i iz Potomac Interceptor 1.87 0.56 2.43
WELOUME
Potomac Yard Trunk 0.17 1.60 1.77
Sewer

1 Existing ADWF as reported in Task Order 11: City of Alexandria Wastewater Capacity and
Wet Weather Management Evaluation, prepared by CH2MHill and dated November 2010

2 Holmes Run Trunk Sewer also includes Fairfax County flows from Cameron Run and
Dowden Terrace Sewersheds. Projected Additional ADWF is based on forecasts from
both the City and County.

5.4.2 COMMONWEALTH INTERCEPTOR

The Commonwealth Interceptor (Cl) was constructed in the mid-1950s and serves the
separate Four Mile Run and Commonwealth sewersheds as well as the King/West CSO
sewershed as shown in Figure 3-2. The Cl begins as a 24-inch force main from the Four Mile
Run Pumping Station (PS) and transitions to a gravity sewer at Caton Avenue. The gravity
portion from Caton Avenue to just upstream of the AlexRenew WRRF has been lined in
recent years as part of an AlexRenew maintenance program. Based on the build-out
forecasts presented above, the Cl has sufficient capacity related to dry weather flows, as
indicated in Table 3-4. Historically, capacity issues related to the Cl have been due to wet
weather flow during significant rain events. Flow monitoring performed in the 1990s
showed that the Cl has the greatest amount of wet weather I/l entering from the Four Mile
Run and Commonwealth sewersheds, both of which have since been rehabilitated and
reductions in wet weather I/l have been assessed (see Chapter 3). Flow metering is
currently ongoing at the Cl and in the Four Mile Run and Commonwealth sewersheds to
determine the extent of I/I remaining in the collection system. This flow data will be
incorporated as part of the joint modeling effort between the City and AlexRenew.

The King/West CSO sewershed enters the Cl through a siphon chamber at Duke Street.
During dry weather, sanitary flows only are discharged into the Cl from the siphon chamber.
During wet weather, the portion of combined sewage (mix of sanitary wastes and
stormwater) that enters the Cl is regulated through two CSO regulator structures at King
and West Streets and at the siphon structure itself. These regulator structures ensure that
capacity of the Cl is not exceeded due to combined sewer flows. Figure 5-4 shows a
sectional view of the Duke Street siphon chambers.
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5.4.3 HOLMES RUN TRUNK SEWER

The Holmes Run Trunk Sewer (HRTS) was constructed in the mid-1950s to serve sanitary
sewer flows from both the City and Fairfax County. Sanitary sewage from Fairfax County
enters the HRTS at both the Dowden Terrace diversion chamber (no discharge during dry
weather, wet weather flows only) at the upstream end of the interceptor sewer and from
the parallel Fairfax County sanitary sewer which enters the HRTS at Cameron Run (during
both dry and wet weather conditions). All City flows into the HRTS come from the Holmes
Run sanitary sewershed (Figure 3-2 and Figure 3-3).

The Holmes Run sewershed has the greatest amount of growth forecasted citywide and
includes proposed development areas such as Landmark Mall, East Eisenhower Valley and a
portion of the Beauregard Corridor. This has led to concerns about the capacity of the
upper portion of the HRTS (between the Dowden Terrace Diversion Chamber to Cameron
Run) to convey peak flows without resulting in a surcharged condition. The City is currently
working with AlexRenew to determine the impact of future development on the HRTS and
developing a plan to address any capacity issues. The results of this analysis will be
included in an update to this Master Plan. This update will also focus on solutions to
alleviate the surcharging, including but not limited to, an upstream storage facility in the
vicinity of Dowden Terrace, maximizing flows in the HRTS and the parallel Fairfax County
sewer, upsizing the HRTS, and/or construction of a parallel sewer.

Analyses have already been performed to show that the lower portion of the HRTS (from
Cameron Run to the Hooff’s Run Junction Chamber) operates under a surcharged condition
during significant wet weather events, which is discussed further in Chapter 7. The City
requires service chambers to be constructed related to new development in the sewer
reach identified as being prone to surcharging. Two service chambers are in operation
along this reach as shown in Figure 3-1. Normal dry and wet weather flow discharge into
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the HRTS by gravity (no pumping). However, during extreme wet weather, the service
chambers operate by pumping flows into the HRTS. In addition, sewers and laterals that tie
into the HRTS where it is surcharged must ensure that the plumbing fixtures and drains
below the first floor (including parking structures) have in-structure or onsite pumped
discharge into the HRTS. The pumped facilities also must be provided with a standby source
of power (battery or generator).

Fairfax County currently has flow allocations in the HRTS based on their agreement with
AlexRenew, but the City does not have a similar allocation in its agreement with AlexRenew.
This issue will be discussed in future updates to the City’s service agreement with
AlexRenew.

5.4.4 POTOMAC INTERCEPTOR

The Potomac Interceptor (Pl) conveys sanitary and combined sewer flows from the
Pendleton and Royal CSO basins, along with the separate sanitary Potomac Interceptor
basin, as shown in Figure 3-2. The regulator structure (weir) at Pendleton Street just
upstream of CSO 001 determines how much flow from the combined sewer is conveyed to
the Pl. The regulator structure along Royal Street controls flow conveyed into the Pl and
how much is discharged through CSO 002.

Additionally, as development occurs in the CSS, the City requires that additional sewer flows
into the CSS related to new construction be diverted to a sanitary sewer outside the limits
of the CSS, that the developer remove other areas from the CSS if it is infeasible to separate
at the development site, or to pay towards future sewer separation projects. Therefore,
the Pl has sufficient capacity to accommodate future growth without causing dry weather
overflow conditions.

5.4.5 POTOMAC YARD TRUNK SEWER

The Potomac Yard Trunk Sewer (PYTS) was constructed in 2002 to convey future sanitary
flows from the Potomac Yard sewershed, which has been under development since the
construction of the PYTS. The PYTS is a 30-inch sanitary sewer that was designed to convey
sanitary wastewater from the following areas:

@® Potomac Yard sewershed based on Year 2030 flow projections (build-out post 2040
flows had not yet been developed at the time the PYTS was designed)

@® Planned 4 mgd pumpover from the Four Mile Run Pumping Station to the Potomac
Yard Pumping Station (just upstream of the PYTS and construction completed in
2009)

@® Sanitary flows from the King/West CSO area (through sewer separation)

@® Sanitary flows from the Braddock Metro Neighborhood Plan. Most of this area is
located in the Commonwealth Sewershed, but flows could be diverted to the PYTS.

Following construction of the PYTS, modeling was performed to determine whether the
installed PYTS has sufficient capacity to convey peak wastewater flows based on build-out
conditions. The model indicated two separate sections where the HGL exceeded the crown
of the pipe. It is recommended that these pipe sections be replaced in the future once
capacity is exceeded or that a parallel sewer be constructed. The cost of these capacity
improvements will be shared by the development projects that contribute to the
surcharged condition.
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5.5 Conclusions

Preliminary results from the sanitary sewer collection system hydraulic model indicates that
the majority of the existing sanitary sewers modeled have adequate capacity to meet future
wastewater demands based on the estimated flows. A total of approximately 19,500 If of
sewer was identified as having insufficient capacity. Capacity improvement projects are
necessary to alleviate the capacity deficiencies. Typically, the most feasible means to
increase capacity will be to increase the existing diameter of the sanitary sewer.

The conceptual-level cost to replace these sanitary sewers equals approximately $17.6M.
These preliminary costs will be refined as part of planned future model updates. For
instance, it’s possible that replacement of one sewer will alleviate capacity problems in
another. The model will be further refined as development occurs to determine the exact
improvements needed. Chapters 8 and 9 of this Master Plan discuss options for how to
implement and finance these recommended improvements.

A preliminary evaluation of the AlexRenew interceptor sewers shows that there is sufficient
capacity for projected growth in both the Commonwealth and Potomac Interceptors. Two
areas along the Potomac Yard Trunk Sewer have been identified as not having sufficient
capacity during peak flows under build-out (post 2040) conditions. Although the analysis
shows that these surcharged sections would not result in sewer back-ups, these sewers
should be replaced (or a parallel sewer constructed) in order to alleviate the surcharging as
a condition of development. An evaluation of the Holmes Run Trunk Sewer due to
forecasted growth from the both City and Fairfax County is still ongoing and will be
addressed specifically in a future update to the Sanitary Sewer Master Plan.
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Cﬁafn‘er 6
Treatment Clant Caﬁach‘y Assessment

6.1 Introduction

As discussed in Chapter 4, the City of Alexandria’s Department of Planning and Zoning (P&Z)
developed forecasts of predicted population, employment, and land use for Year 2015
through build-out (post 2040) conditions. This chapter discusses the evaluation of future
annual average wastewater flows and capacity needs at the wastewater treatment
facilities.

The purpose of this chapter is to present existing and future wastewater flow projections
and to compare these flows to the City’s treatment plant allocations at both the Alexandria
Renew Enterprises (AlexRenew) Water Resource Recovery Facility (WRRF) and Arlington
County (Arlington) Water Pollution Control Plant (WPCP). Conveyance and treatment
expansions and other system improvements are discussed in this chapter with the goal of
preserving the City’s ability to provide for future growth. An assessment related to wet
weather flows at the AlexRenew WRRF and the interceptor sewers is presented in Chapter
7.

6.2 Annual Average Flow Assessment
6.2.1 EXISTING ANNUAL AVERAGE FLOWS

The City has wastewater flow allocation agreements with AlexRenew and Arlington County
based on an annual average daily flow of 21.6 mgd and 3.0 mgd, respectively. Annual
average daily flow refers to the total volume of wastewater flowing into a wastewater
facility during any consecutive 365 days, divided by 365 and expressed in units of million
gallons per day (mgd). This differs from dry weather wastewater flows in that the annual
average daily flow includes flows to the wastewater treatment plant during both dry and
wet weather days. The amount of precipitation in any given year impacts the total
wastewater flow volume at a wastewater treatment facility.

As discussed in Chapter 3, the City has an allocation at the AlexRenew WRRF of 21.6 mgd,
which represents 40% of the permitted annual average treatment plant design capacity of
54.0 mgd. The remaining 60% is allocated to Fairfax County. The AlexRenew WRRF has a
peak (instantaneous) flow capacity of 108 mgd, two times the annual average design
capacity.

An analysis of dry weather, wet weather and annual average flows was performed for Years
2003 through 2010. The results of the analysis indicate annual average daily flow from the
City of 16.3 mgd to the AlexRenew service area. The annual average precipitation from
2003-2010 is equal to approximately 43 inches, which is 3 inches more than the average
precipitation total for the City based on rainfall records dating back to the late 1800s .
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Therefore, it was determined that an annual average daily flow of 16.3 mgd is considered a
representative, if not slightly conservative, estimate of the City’s sanitary flow in the
AlexRenew service area. A similar analysis was performed for the City’s flows to the
Arlington WPCP, which resulted in an annual average daily flow of 1.40 mgd. Table 6-1
below presents the existing annual average daily flows, along with the available capacity
remaining and percent allocation currently utilized.

TABLE 6-1 -EXISTING CITY WASTEWATER FLOW SUMMARY

Location Year 2003-2009 Additional Available Percent
Average Flow Capacity (mgd) Allocation
(mgd) Utilized (%)
AlexRenew WRRF 16.3 5.3 75.5
Arlington County 1.4 1.6 46.7
WPCP

The flows shown above represent the existing flows to which all future flows to the
AlexRenew WRRF and the Arlington WPCP are added for analysis purposes for this Sanitary
Sewer Master Plan.

6.2.2 FUTURE DRY WEATHER WASTEWATER FLOWS

As discussed in Chapter 4, the City developed population, employment, and land use
forecasts for every 5 years from 2010 (existing conditions) through 2040 as shown in Table
4-1. Forecasts for build-out conditions (post 2040) were also estimated. This section
discusses the estimation of future wastewater flows to the treatment plants based on the
application of unit flow factors. These future flows are added to the baseline flows shown
in Table 6-1 and compared to the allocations at the AlexRenew WRRF and the Arlington
WPCP. ltis the City’s goal to ensure adequate capacity at both of these treatment plants to
accommodate future growth.

A brief discussion of unit flow factors was presented in Chapter 3. The residential (146 gpd
per household) and non-residential (110 gpd per 1000 sqft non-hotel and 130 gpd per hotel
room) flow factors were multiplied by the total number of projected additional households,
square feet of non-residential building area, and number of estimated hotel rooms. These
results are presented in Table 6-2 for Years 2015, 2030, 2040 and build-out conditions. It
should be noted that no additional infiltration or inflow (/1) is incorporated into these flow
estimates. This is due to the fact that most proposed development or redevelopment
already has sewer infrastructure in place such that there would be no additional entry
points for I/l to enter into the system.
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TABLE 6-2-PROJECTED FUTURE WASTEWATER FLOWS
Net Incremental Average Daily Wastewater Flow (mgd)

Location 2010-2015 2015-2030 2030-2040 Build-out Total
(Post 2040)
AlexRenew 0.2 2.4 1.5 5.4 9.5

Service Area

Arlington 0.2 0.1 0.0 0.7 1.0
Service Area

Total City 0.4 2.5 1.5 6.1 10.5
Flow

These flows were then added to the existing City flows presented in Table 6-1 to determine
if the City’s existing allocation would be exceeded and, if so, approximately when this
allocation would be exceeded. This information is presented in Table 6-3.

TABLE 6-3 -PROJECTED TOTAL ANNUAL AVERAGE FLOWS

Cumulative Average Daily Wastewater Flow (mgd)

Location 2015 2030 2040 Build-out City
Allocation
AlexRenew 16.5 18.9 20.4 25.8 21.6

Service Area

Arlington 1.6 1.7 1.7 2.4 3.0
Service Area

Total City 18.1 20.6 22.1 28.2 -—-
Flow

The table above indicates that the City’s annual average allocation of 21.6 mgd at the
AlexRenew WRRF will be exceeded sometime following Year 2040. The total build-out flow
projections exceed the annual average allocation by 4.2 mgd. The need for additional
capacity at the AlexRenew WRRF has previously been identified by the City and AlexRenew
and both parties are currently evaluating options to expand the treatment plant capacity to
accommodate this planned future growth. Additionally, the AlexRenew WRRF will receive
increased loadings (nutrients, total suspended solids (TSS), etc.) as the flows increase and it
is likely that the increase in loadings will need to be addressed prior to the increase in flows.
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This evaluation is ongoing, but preliminary alternatives and conceptual level costs are
presented later in this chapter and in Chapter 8.

Table 6-4 indicates that the City will not require additional capacity at the Arlington WPCP
to accommodate future wastewater flows for build-out conditions.

6.3 Treatment Plant Capacity Alternatives for
AlexRenew Service Area

A review of the City’s existing wastewater flows and growth projections indicates the need
for an additional 4.2 mgd of treatment (flow and nutrients) at the AlexRenew WRRF
sometime after 2040 (between 2045-2050 based on projected growth rate of 1 percent).
This section identifies alternatives to obtain an additional capacity of 4 mgd at the
AlexRenew WRRF and also to reduce existing wastewater flows from the City’s collection
system.

These alternatives can be classified into four broad categories and a discussion of each is
presented in the following sections.

® Modifications and upgrades at the AlexRenew WRRF

® Purchase of AlexRenew treatment capacity from Fairfax County

@® Improvements in the City’s sanitary sewer collection system and sewer service
areas

® Methods aimed at reducing flows through water conservation efforts

6.3.1 MODIFICATIONS AND UPGRADES AT THE ALEXRENEW WRRF

This alternative involves modifying the plant processes in order to treat an additional 4
mgd. The AlexRenew facility is scheduled to undergo planned renewals and replacements
to maintain reliability related to its current annual average design capacity and peak flow
capacity of 54 mgd and 108 mgd, respectively. As these renewals and replacements occur,
there may be opportunities to accommodate additional flow capacity. Table 6-4 includes
the costs in addition to the planned renewals and replacement costs. Table 6-4 identifies
the unit processes recommended for expansion from 54 mgd to 58 mgd and the associated
conceptual-level costs. These upgrades would not be required simultaneously. Figure 6-1
shows a schematic of the existing treatment plant processes, including the planned State-
of-the-Art Nitrogen Upgrade Program (SANUP) which is planned to be completed in 2014.

A critical challenge related to expanding the AlexRenew WRRF will be the additional
nutrient loading associated with a 4 mgd increase in flows. While the improvements
shown in Table 6-4 will provide the City’s necessary flow capacity to meet build-out
projections, these improvements do not provide the additional capacity for nutrient
discharge. AlexRenew is required to meet nutrient wasteload allocations (WLAs) as shown
in Table 3-6 of this plan for total nitrogen (TN) and total phosphorous (TP) as part of their
VPDES permit. AlexRenew’s existing treatment processes meets the TP requirement and
the treatment plant’s SANUP will meet the TN requirement once constructed in 2014. It
should be noted that AlexRenew meets the existing TN allocation even though SANUP is not
yet complete since the wastewater flows at the treatment facility are well under the design
capacity.
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The basis for these WLAs comes from the Chesapeake Bay TMDL. The additional or excess
annual load associated with the treatment of an additional 4 mgd is 36,547 Ibs/year and
2,193 Ibs/year of TN and TP, respectively. There are a number of possible options for
offsetting these loads including the following:

@® Improvements in technology to allow AlexRenew to achieve higher TN and TP
removal rates.

@ Potential allowances in AlexRenew’s VPDES permit for treating the combined
sewer system flows through the AlexRenew WRRF, which will reduce loads
requiring offsets.

@ Point source offsets (via trading) through the Virginia Nutrient Credit Exchange
Association. This is dependent on there being another discharger with sufficient
nutrient credits available for purchase.

@® Nonpoint source offsets which can be gained from other users (such as purchasing
rural farmland) who apply and demonstrate nitrogen reduction through the
implementation of best management practices (BMPs).

@® Water Quality Improvement Fund which allows a discharger to purchase nutrient
credits as a last resort.

® Changes to the state regulations by VDEQ would allow more reuse options for the
AlexRenew WRRF effluent as irrigation water or other uses.

The total projected cost of the improvements in Table 6-4 comes to $29M (2010 dollars). It
should be noted that this cost is for 4 mgd of hydraulic capacity only and does not include
any costs related to the nutrient offsets or nutrient removal upgrades that would be
required. Options and costs associated with the additional nutrient removal will be studied
and included in future updates to this Master Plan.

6.3.2 PURCHASE ADDITIONAL WASTEWATER CAPACITY

An alternative to constructing additional capacity at the AlexRenew WRRF is purchasing
wastewater capacity at the AlexRenew WRRF from Fairfax County. Currently, the
AlexRenew WRREF is treating about 20.7 mgd from the County on an annual average basis.
Fairfax County has indicated to the City that it may not need all of its capacity at the
AlexRenew WRRF and might be willing to sell 4 mgd of its 32.4 mgd allocation. Fairfax is
currently in discussions with the DC Water Blue Plains Wastewater Treatment Plant to
purchase additional capacity. Acquiring capacity through DC Water benefits Fairfax County
in that Fairfax is projecting high growth in areas that are already served by Blue Plains,
wastewater treatment capacity is less expensive at Blue Plains and the necessary sewer
infrastructure is already in place.

Fairfax County has provided a preliminary purchase cost to the City of $14 per gallon (2010
dollars), or $56M for 4 mgd. Although this option is more costly than the preliminary
treatment plant expansion costs provided by AlexRenew, no nutrient offsets or regulatory
approval by VDEQ would be required since the design capacity at the AlexRenew WRRF
would not change. Further discussions are necessary with Fairfax to determine the timing of
payment for the capacity purchase. Since the City does not require additional capacity in
the near-term, this option is considered to be very costly to the City.

6-6



ALENANIRIA
VIRGINIA

Frislichyat I

WELTUME

TABLE 6-4 - ALEXRENEW PLANT FLOW CAPACITY IMPROVEMENTS FOR 58 MGD AVERAGE

AlexRevew Process

Coarse screens
Raw pumps

Fine screens
Primary treatment

Primary effluent
pump station

Nutrient
management facility

Biological reactor
basins

IFAS

Secondary settling
Tertiary settling
Filters

UV Disinfection
Chemical storage

Centrate
pretreatment

Solids handling

TOTAL INVESTMENT

ANNUAL FLOW AND 116 MGD PEAK FLOW

Upgrade Required?

Yes
No
Yes
No

Yes

No

No

Yes
No
Yes
Yes
Yes
No

No

No

Preliminary Cost

S$2M
N/A
S1M
N/A

S1M

N/A

N/A

$8Mm
N/A
$8M
$8M
$1Mm
N/A

N/A

N/A

$29M

Proposed
Timeframe

2021-2025
N/A
2021-2025
N/A

2026-2030

N/A

N/A

2021-2025
N/A
2021-2025
2021-2025
2011-2015
N/A

N/A

N/A
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6.3.3 CITYWIDE SYSTEM ALTERNATIVES

The City has conducted a number of studies aimed at identifying options for reducing
wastewater flows in the sanitary collection system. A summary of some of these
alternatives is presented below.

6.3.3.1 Continued I/1 Program Implementation

As discussed in Chapter 3, the City has completed rehabilitation of City-owned sewers and
manholes in three separate sanitary sewersheds. Rehabilitation is expected to commence
in portions of the Holmes Run Sewershed in 2012. Analysis of post-construction flow
monitoring has shown that there has been measured reduction in I/l volume due to the
rehabilitation efforts. It is anticipated that the I/l contribution to the sanitary flows will
continue to decrease as the program moves forward. Because the City’s average flows to
the AlexRenew WRRF include wet weather flows, reductions in wet weather flows will
decrease the annual average flow. However, this reduction in flow is not expected to be
significant with regard to the 4 mgd capacity need. Additionally, this option does not result
in a decrease in the nutrient loadings.

6.3.3.2 Water Conservation Programs

In April 2009, the City adopted a Green Building Policy which states that the City expects
that all new development requiring a development site plan or special use permit a LEED
(Leadership in Energy and Environmental Design) silver rating for non-residential
development and LEED certification for residential development. LEED certification is
based on the achievement of credits related to “green” building practices, including credits
related to water conservation. City staff strongly encourages the inclusion of water
conservation measures above and beyond those stipulated in the City’s building codes and
requires WaterSense fixtures in all non-residential redevelopment. It should be noted that
the implementation of water conservation measures does not result in reduced nutrient
loadings.

The City is also evaluating programs that encourage water conservation in existing
structures. One program under evaluation involves a rebate program where property
owners are given rebates for replacing existing inefficient and/or leaky fixtures efficient
fixtures such as low-flow toilets, low-flow faucets and showerheads and water-saving
washing machines. Examples of communities that have enacted these types of rebate
programs include the cities of Seattle, WA, San Antonio, TX and Cobb County, GA.

6.3.3.3 Combined Sewer System (CSS) Separation

The City’s CSS sends stormwater to the AlexRenew WRRF during rain events. Complete
separation of the CSS into storm and sanitary sewers would result in all stormwater being
discharged through storm outfalls. Separation would lower both the annual average flows
and the peak wet weather flows at the treatment plant. However, construction of new
storm and sanitary sewers would be costly and disruptive in the Old Town area. The City
currently requires separation related to new development or redevelopment in the CSS. In
addition, the City is evaluating areas within the CSS for targeted separation projects. There
is currently $5.4M in the FY2013 CIP targeted towards this effort. The City has recently
completed field investigations related to specific separation projects that have been
identified in the King and West combined sub-basin. In addition, some of the funding in the
CIP will be used to implement future green infrastructure projects in the CSS. Green
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infrastructure will serve to decrease the amount of stormwater runoff entering the CSS and
will result in a decrease in the volume of combined sewer discharged during an overflow
event. More information related to green infrastructure is provided in Chapter 7.

Complete separation of the CSS would result in a decrease in the average daily flow to the
AlexRenew WRRF by approximately 0.65 mgd based on an average rainfall year (about 40
inches). The cost to perform separation has been estimated at $250M-$350M based on the
costs of previously completed small-scale separation projects in the CSS.

6.3.3.4 Reuse
There are a variety of types of reuse or reclaiming of wastewater that reduce flows to a
treatment plant and reduce nutrient discharges. A few of these are described below:

@® Greywater Reuse. This involves onsite treatment of greywater (from sinks,
showers, laundry machines) which is then reused for toilet flushing.

@ Satellite Treatment Systems. This involves treatment of wastewater flows from a
particular site (remote from the treatment plant) and reusing the flow at that site.

® AlexRenew Effluent Reuse. This involves conveying treated effluent flows to a site
for irrigation or other non-potable uses.

Reuse is typically only cost-effective for buildings with high wastewater flows (at least
10,000 gallons per day). Therefore, reuse is most likely to be beneficial when used in
conjunction with large commercial/office developments. The Virginia Department of
Environmental Quality (VDEQ) currently does not allow the use of reclaimed wastewater in
residential buildings or any mixed-use building with residential units. However, a
committee has been established by VDEQ, to assist the Virginia Health Department and
VDEQ to identify potential opportunities, as well as impediments, to expanding water
reclamation and reuse in Virginia. The City evaluates development projects on a case by
case basis for possible reuse opportunities.

6.3.3.5 Summary

The City is continuing to evaluate these citywide system alternatives for reducing flows to
the sanitary sewer system. However, it is unlikely that even a combination of these options
will provide the necessary additional treatment capacity to meet the City’s growth needs,
but would help to reduce the total additional 4.22 mgd of additional capacity projected.

6.4 Conclusions

The assessment presented in this chapter indicates that the City will exceed its average
annual allocation at the AlexRenew WRRF at some time after Year 2040 based on current
growth forecasts. A number of alternatives have been identified that achieve or help to
achieve the City’s goal of being able to accommodate future growth. City staff will continue
to evaluate these options. Chapter 8 presents a preliminary evaluation of scenarios,
phasing, recommended improvements, and conceptual-level costs associated with these
alternatives related to the AlexRenew WRRF.
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7.1 Introduction

The previous two chapters assessed existing and future flow impacts on the City-owned
collection system, Alexandria Renew Enterprises (AlexRenew’s) interceptor sewers and at the
AlexRenew Water Resource Recovery Facility (WRRF) and the Arlington County Water
Pollution Control Plant related to forecasted growth. The purpose of this chapter is to present
an analysis of wet weather flows and the impacts of these flows on the interceptor sewers
and at the AlexRenew WRRF. Conveyance and treatment expansions and improvements to
address wet weather are also discussed in this chapter.

7.1.1 DISCUSSION OF WET WEATHER SEWER FLOWS

As discussed in Chapter 5, sewer flows are comprised of wastewater from homes, businesses,
and public facilities, as well as infiltration and inflow (I/1). Inflow comes directly from wet
weather (rainfall or snowmelt). Infiltration is groundwater that is constantly entering the
sewer system, but the rate of infiltration is significantly influenced by wet weather. For
purposes of this chapter, I/l will be referred to only in relation to wet weather.

I/1 comes from defects (cracks, voids, etc.) in sewer pipes, manholes, and private laterals;
stormwater connections to the sanitary sewer (downspouts, sump pumps, etc.); and from
runoff into manhole covers such as through the pick holes. It is not feasible to remove all I/I
from a sanitary sewer service area, so sewers are designed based on some allowance of I/I.
As the age of a sewer system increases, the level of I/I typically increases as well and can
become excessive.

I/1is an important issue related to the sanitary sewer system because it is typically the cause
of most sewer capacity problems. This is due to the fact that excess wet weather flow takes
up valuable space in the collection system needed to convey wastewater from homes and
businesses. In the City, excess wet weather in sanitary sewers has the potential to lead to the
following:

@ Sanitary sewer back-ups into homes and businesses, especially those located near
interceptor sewers where sewer flows from the collection system are conveyed.
These can cause significant damage to private property and pose a possible health
risk.

@ Sanitary sewer overflows (SSOs) whereby untreated sewage is discharged into the
environment prior to receiving treatment such as at a WWTP. SSOs into receiving
waters can have a negative impact to water quality and habitat.

@® SSOs out of the manhole rims into the street or ground, which are a nuisance and
pose possible health risks.

The City has been working to reduce the impacts of I/I by rehabilitating the public sanitary
sewers and manholes in sewer service areas that have the highest rates of I/I. More
information about the City’s I/I remediation program is provided in Chapter 3.
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7.2 Wet Weather Treatment Assessment
7.2.1 BACKGROUND AND GOALS

The AlexRenew WRRF has a permitted design capacity of 54 mgd on an annual average basis
as defined in Section 6.2.1 and 108 mgd on a peak instantaneous basis. The peak flow
capacity is equal to two times the annual average capacity. When incoming flows into the
wastewater treatment plant exceed 108 mgd during significant wet weather events, there is
the potential for the following two things to happen:

® Wastewater levels in the Hooff's Run Junction Chamber (HRJC) outside the
AlexRenew WRRF could result in SSOs into Hooff’s Run

@ Extreme rainfall-induced I/ flows may back-up in the AlexRenew interceptor and City
collector sewers leading to surcharged conditions and basement back-ups

There are two SSO outfalls in the AlexRenew service area. One is located just outside the
treatment plant at the HRJC and the other is located adjacent to the Four Mile Run Pumping
Station (PS). SSOs are not permitted under AlexRenew’s Virginia Pollutant Discharge
Elimination System (VPDES) permit issued by the Virginia Department of Environmental
Quality (VDEQ). Each instance that a SSO occurs (due to wet weather flows or for any other
reason), AlexRenew is required to report these to VDEQ. SSOs currently occur as a result of
extreme wet weather.

This Sanitary Sewer Master Plan analyzes wet weather at the AlexRenew WRRF and in the
interceptor sewers in order to achieve the primary goal of mitigating: Wet weather flows such
that no SSOs occur for existing and future (build-out) conditions for any rain event less than or
equal to the 5-year storm and to reduce basement back-up potential associated with these
events.

The local collector sewers are not included in this wet weather analysis and are addressed in
Chapter 5. It should be noted that the goals related to the collector sewers are different than
the goals presented in this chapter. Chapter 5 addresses collection system sewer capacity
related to existing flows and flows related to future anticipated development. This chapter
primarily addresses SSOs and sewer back-ups.

7.2.2 BASIS FOR ANALYSIS

In 1998 AlexRenew commissioned CH2MHill to perform wet weather hydraulic modeling of
the AlexRenew interceptor sewers to evaluate the relative cost effectiveness of ongoing I/I
remediation programs underway in the City of Alexandria and Fairfax County versus off-line
storage of projected wet weather flow bypasses. The wet weather hydraulic model analysis
of the major interceptors was performed using Storm Water Management Modeling (SWMM)
software (current version XP-SWMM 2009). SWMM is a dynamic model that routes flow
runoff hydrographs and inflow hydrographs for the sanitary sewer system through a network
of pipes, manholes, and pumps. The physical information describing the interceptors (pipes,
manholes, pumps) was from as-built drawings provided by AlexRenew. The hydraulic model
includes 4 major interceptors, 3 pump stations, 3 force mains, and the plant head works as
shown in Figure 7-1. A Wet Weather Flow Reduction Strategy was developed using modeling
results to determine the most cost-effective approach to managing wet weather flows in
excess of 108 mgd, the peak hydraulic throughput to which the AlexRenew facility can treat.
In 2002, 2007 and 2009 this model was updated and re-calibrated using additional flow and
rainfall data.
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There is a second separate SWMM hydraulic model of the City’s combined sewer system
(CSS). This model was developed by Limno-Tech, Inc. (LTI) on behalf of the City and is
currently used to model the occurrence and volume of combined sewer overflows (CSOs). The
results are provided to VDEQ as part of the City’s CSS VPDES permit annual reporting
requirements. Figure 7-2 shows the CSO sewersheds and subsheds, CSO outfall locations, and
modeled sewers.

Both of these models are used in conjunction with one another to evaluate wastewater flows
at the AlexRenew WRRF and are both updated periodically to reflect changes in the system. It
should be noted that the results presented in this section are considered preliminary since
updates to both models are currently underway. These results will be included in future
updates to this Master Plan.

7.2.3 ANALYSIS OF EXISTING WET WEATHER FLOWS

In order to determine the impacts of existing wet weather on the interceptor sewers and at
the AlexRenew WRRF, the AlexRenew interceptor model was run by adding wastewater flow
and I/l from the separate sanitary areas in the City and Fairfax County and stormwater runoff
from the City’s CSS. The rainfall applied to the model is based on both actual measured
storms and design storms developed by the Soil Conservation Service (SCS).

7.2.3.1 Past SSOs and Basement Back-ups

Table 7-1 provides a summary of SSOs, from 2005-2010 that can be attributed to wet
weather. As the table shows, SSOs are generally occurring during storms that are classified as
a 1-year storm event or greater based on measured storms since 2005. More recently, the
data collected indicates that that the recurrence interval has increased to a 2-5 year storm
interval, primarily due to the decrease in I/l from the City’s |/| remediation program.
AlexRenew’s existing conditions hydraulic model correlates well with the historical summary
in that it predicts SSOs at the HRJC at a 2-year SCS design storm interval and at the Four Mile
Run PS at storms above the SCS 5-year design storm.

It should be noted that not every significant (1-year or greater) storm event results in an SSO.
The largest storm that did not result in an SSO event at either the HRJC or Four Mile Run PS
occurred on October 26, 2007. This storm produced a total of 4 inches in 24 hours, which is
approximately equal to a 5-year storm event.

Basement back-ups can occur when there is significant I/l in the sanitary sewer so that it
becomes overloaded. There have been two significant wet weather events during the last 10
years which have led to significant sanitary sewer back-ups, in February 2003 and June 2006.
The February 2003 and June 2006 events are discussed below.

@® February 2003 blizzard and snowmelt. From February 14-18, the Washington DC
area received approximately 18 inches of snowfall, with higher totals reported in
some areas. This was followed by approximately 2.5-3.0 inches of rainfall that fell on
February 22-23. The combination of the rainfall and snowmelt attributed to the rain
caused massive urban flooding on the morning of February 23rd. Several roads in
the Washington DC area were closed, along with the Mount Vernon Square Metro
Station. Due to the amount of I/l from the rainfall and subsequent snow melt that
entered the system, the Commonwealth Interceptor surcharged causi