ES.1 EXECUTIVE SUMMARY

The mission of the Washington Suburban Sanitary i@msion (WSSC) is to provide safe and
reliable water to its customers, and return cleatewto the environment, all in a financially
responsible manner. As its systems age, WSSC’'dedigal is to continue to accommodate
growth, while meeting ever more stringent drinkimgter and wastewater disposal standards, as

well as planning for the timely repair, rehabilitet or replacement of its existing assets.

ES.2 PURPOSE

The objective of the WSSC Utility-Wide Master Plesnto provide input to the 10-year fiscal
plan and prepare a 30-year capital investment gioje based on the following requirements:
regulatory, capacity, maintenance, rehabilitatipleicement, process control, energy
conservation, and reliability. The Utility-Wide Mg@r Plan will be completed in phases. This
report presents the results of Phase 1A, a highl Bssessment of WSSC'’s assets completed in
an accelerated time frame to have input into blo¢ghRiscal Year 2009 capital planning process
and the WSSC Budget Group’s 10-Year Fiscal Pladditfonal outcomes of Phase 1A include:
Development of asset summary profiles for eacthefrhajor asset groups; Identification of key
strategic drivers, trends and levels of servicel Recommendations for subsequent phases of
the Utility-Wide Master Plan. This project is bdsen the core principles of asset management,

which were used in the aggregation, data captmceaaalysis of WSSC'’s assets.

ES.3 ASSET MANAGEMENT

Asset management provides for the systematic pignracquisition, deployment, utilization,
control, and decommissioning of capital assetsintiégrates strategic-level, mid-level, and

operational-level management decisions to maxitfieevalue of the assets per dollar invested.

For the WSSC Utility-Wide Master Plan, enterprisielavasset management (EAM) is defined as
a management paradigm and a body of integrated geament practices applied to the entire

portfolio of infrastructure assets. EAM seeks tanimize the total investment in acquiring,
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maintaining, operating, and renewing assets whaletiouously delivering the service levels
customers/stakeholders desire and regulators eegBaised upon this knowledge, the Utility

operates at a level of risk which the community Hreorganization are willing to accept.

Failure to adequately manage the life cycle of tassan lead to: Under-investment in mission
critical assets; Over-investment in non-missionical assets; Imbalance among acquisition,
maintenance, operation, and renewal investmentgerRe loss and dissatisfied customers and

regulators due to performance failures; and othemetary and non-monetary impacts.

At its highest level, asset management igisness model. It drivesWhat to do, andAVhy, How

andWhen to do it. It determine¥vhere to investWhat the costs will be, andhat the return is.

Millions of dollars are at stake in WSSC’s managend its assets. Misdirected appropriations
— investments made too early or too late in tfeedycle or for the wrong solutions — are costly
to WSSC and its ratepayers. Such misdirectionafficient, and can erode credibility over time.
Asset management finds the mix of investments innteaance, operations, and capital
infrastructure that sustains organizational pertoroe over time at the lowest life-cycle cost. It

builds confidence in decision-making, investinghe right projects, at the right time.
A data collection and analysis tool called TeamInftich stands for Total Enterprise Asset
Management Information, was created for this ptojdcis a web-based data collection and

evaluation system designed specifically for WSSE thie Utility-Wide Master Plan.

Business Risk Exposure (BRE)

The development of the Business Risk Exposure afrganization requires an understanding of
the failure mode plus the probability and conseqaeaf failure mode for the asset. It also
requires knowing the current state of an assetrahjaired level of service (LOS), and future
investment requirements. Some of the key terms unsétte development of the BRE are:
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“Triple Bottom Line:” Includes the traditional focus on finances as \aslithe organization’s

commitment to social and environmental issues.

Consequence of Failure: The impact due to failure of an asset, includiimgct consequences
such as the cost of repairs, legal fees and feredindirect consequences such as environmental
cleanup costs or loss of business revenue to themcmity. Specific definitions for the
consequences of failure were developed for alhefasset groups.

Probability of Failure: Includes Time to Failure and the Level of Redunganan asset.

Failure Modes: The way in which an asset can fail. There are fimary failure modes of an
asset: physical mortality; capacity; financiai@éncy; and level of service.

Phase 1A Approach

For the Phase 1A evaluation, WSSC'’s assets werdedivnto 11 major asset groups. Each of
these groups was broken down into major processacg components, and data for the assets
was captured from existing WSSC sources. Thisge®aevas followed by “Delphi” workshops
for each asset group. These workshops extractedmiation on key issues from WSSC staff
most knowledgeable about them, and identified thiesees needing additional evaluation.
Using the Teaminfo tool, the installation date, maxn potential life, expected economic life,
refurbishment and replacement cost, imminent failmode, and remaining useful life of each

asset was estimated.

Analysis of this data was conducted using Teaminfioich calculated the BRE for the assets
being evaluated, and created the 30-year finah®akie curve based on the required investment
to sustain each asset throughout its life cyclée BRE scores developed in Phase 1A are not
directly comparable between multiple assets (euged piping and appurtenances) and facility
assets. Subsequent phases will develop BRE setri® asset level (e.g. individual piping
units, pipe segments, etc.) and will be compar&imeall assets across the organization. The

BRE scores from Phase 1A will be useful in compgpassets within the defined asset groups.
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The high level evaluation of Phase 1A will not detme individual component life cycle costs;
however, it does begin to clarify issues surrougdimganization-wide funding requirements

over the next 30 years.

ES.4 AREAS OF FOCUS

Each group of assets was evaluated with respékettmllowing:

« Compliance with existing regulatory requirements

- Providing adequate system capacity for currentfahute customers

« Adequately maintaining, rehabilitating and replacihe existing systems

« Incorporating energy conservation and reliabilityasures at existing facilities

- Providing process control systems that allow fdirojzation of the systems

ES.5 EVALUATION RESULTS

In general, the aboveground assets are in gooditemmdwith a few exceptions. The process
upgrades that are necessary to comply with existgglations are programmed in the CIP for
both the water and wastewater treatment plantsditiddal attention, however, is required on
general (non-process) rehabilitations at the pjaamgswell as for pumping stations and water
storage tanks. The renewal of buried assets is WS8Gst immediate challenge. Renewal of
the water system is driven primarily by the phykioartality of the buried piping. It is estimated

that by 2025 approximately 50 percent of the erdistribution system will reach or exceed its
useful life. There are approximately 2,000 milescabt iron pipe in the distribution system
(piping less than 16 inches in size) and over 86qve of this pipe will exceed its useful life by

2025. Renewal of the collection system pipingrigseh by compliance with a Consent Decree
signed in 2005 to reduce sanitary sewer overfld88ds). Most of the collection system still

has substantial remaining useful life, with propamewal and rehabilitation; however, cast iron
(CI), non-reinforced concrete pipe (PCCS) and mtecancrete cylinder pipe (PCCP) are in poor
condition, with several drainage basins requirirgni§icant attention over the next 30 years.

Increases in the water and wastewater reconstruatitorts will require strengthening of
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WSSC'’s program and project management capabilifid®e communications and the buildings
and grounds assets were generally found to bead gondition.

ES.5.1 WASTEWATER SYSTEM

WSSC’s Wastewater System consists of a Collectigsteth, Pumping Stations, Treatment

Plants, and Inter-Agency Assets in which WSSC hashased capacity. The major results of
the Phase 1A evaluation follow.

Collection System: There are approximately 5,300 miles of pipelin@4nsewered basins, with
sizes ranged from less than 3” to 108” in diame#ed ten different types of material. An
outcome of the evaluation is the identificatiortlod economic effective life (EEL) consumed for
collection system piping. EEL is the total effgetiife of an asset before it begins to “fail” and
require rehabilitation. Figure ES.5.1-1 showstthtal length of piping in the WSSC collection
system as a percentage of the EEL consumed. 25P® abllection system has 80-90 percent of
its EEL consumed. Except for cast iron and nonfoeced concrete pipe, the collection system
has a substantial amount of remaining useful Wigh appropriate and timely rehabilitation.
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Major replacement of system piping is not expectetil approximately 2060, assuming that the
rehabilitation of the pipe segments with expiredLEHS made and the rehabilitated pipe
segments maintain the required LOS for anothereglsy Approximately 50 miles of collection
piping per year needs to be programmed for renewal.

Wastewater Pumping Stations: With few exceptions, the pumping stations aregood

condition. Anacostia Valley #2 and Broad Creek iar@meed of major rehabilitations, and the
Damascus Center WWPS requires immediate replacembatlatter two projects are already
programmed in the CIP. Maintenance and repair efftiice mains associated with pumping

stations have usually been reactive, rather thaagpive.

Wastewater Treatment Plants: WSSC owns and operates seven wastewater treatraens p

(WWTPs). For Phase 1A, the five larger plants sc&®iaway, Western Branch, Seneca,
Damascus, and Parkway - were divided into ningrdisgroups of assets. Two smaller plants -
Hyattstown and Marlboro Meadows - were each comedleas single assets. WSSC has
purchased capacity in three wastewater plants e Blains, Poolesville and Mattawoman.
Through agreements with the owners of these plad&SC is responsible for a portion of the

capital cost of upgrades that are made to thesesplbased on its allocated share of capacity.

WSSC wastewater plants are generally in good clomd#nd have capacities greater than, or just
below, their 30-year flow projections. The exceptis the 20 mgd Seneca WWTP, which needs
to be expanded to 26 mgd. ENR upgrades are regoye011 for all five major WWTPs, and
these projects are programmed in the CIP, as iexpansion of Seneca. Decommissioning of
the Marlboro Meadows WWTP, also in the CIP, is megphas the flow to this plant is to be
pumped to Western Branch to avoid upgrading to Ewdards. Funding for influent pump
station and solids handling upgrades at WestermdBras also included in the CIP. Currently
non-programmed projects with high BRE scores ingeltlte Piscataway secondary and tertiary
process equipment and influent pumping station aggyr and the Parkway solids handling

upgrade and expansion.
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Inter-Agency Wastewater Assets: The Anacostia Force Main received a high BRE sesré

has been identified as being subject to imminehira Several of the Blue Plains asset groups
had high BRE scores due to the lack of bypass wahoy in their processes. Flow meters
received high BRE scores as they are essentialojpep and accurate billing and there are no

redundant metering methods.

Existing Programs/Initiatives

There are currently four programs of importancéhtowastewater system - Enhanced Nutrient
Removal (ENR), Biosolids Management in Prince Ge@§ounty, the Consent Decree, and the
Sewer Reconstruction Program. While these progiedsess major wastewater issues, there is
no program to address general rehabilitation otb&ment plants and pumping stations. Also,
the Sewer Reconstruction Program will need expanaiod additional investment to address

aging infrastructure while also meeting the requeats of the Consent Decree.

ES.5.2 WATER SYSTEM

WSSC’s water system consists of Raw Water Supptgatment, Pumping, Finished Water
Storage, and Transmission and Distribution pipingluding metering and service connections.

The major results from the Phase 1A evaluation are:

Dams and Reservoirs: The T. Howard Duckett Dam requires improvementdanform to
Dam Safety Regulations, giving it a higher BRE tlBaighton or Little Seneca Dams. An on-
going CIP project is evaluating options for the Rett Dam, which could result in significant

capital expense.

Water Filtration Plants: Major on-going CIP projects are addressing medmprovements to
the Potomac and Patuxent Plants to meet currenh@adterm water treatment regulations. At
Potomac, non-programmed needs include rehabilitadgfahe raw water pumping stations, raw

water lines and isolation valves. At the Patuxelaint, the penstock from the dam to Rocky
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Gorge Pumping Station has no redundancy, and sbhdslling improvements will likely be

needed, either at the plant, or at Parkway WWTPrevtie residuals are currently handled.

Water Storage Facilities: There are fifty nine water storage facilities gventeen pressure
zones. Four zones have storage deficits. A new igpkanned in the Montgomery 760 zone,
while other deficits are being examined in on-gostigdies. Seven storage facilities were rated
as having water quality issues, due to excess tggacthe facility or in under or over-sized
mains near the facility. Some of these issuesheiltesolved by projects already programmed in
the CIP. Numerous storage facilities are due arawe for recoating and other rehabilitation

work such as safety upgrades or work on antennasit®d on the facilities.

Water Pumping Stations: Of the thirteen pumping stations in the systemntél Avenue was
identified as a critical system asset in need giesion, since the firm capacity to the 317 zone
is less than the 2030 projected demand. Additign#ile station needs significant rehabilitation.
The Neelsville, Cedar Heights and Brink WPSs aitecat to WSSC's ability to provide water to
the Damascus area, as there are no other wayppdysuater to the 960 zone; however, these

stations had no specific issues identified in tloekshops.

Water Distribution and Transmission System: Approximately 5,300 miles of pipelines
ranging in size from one (1) to ninety-six (96)hes in diameter comprise the transmission and
distribution systems. Service lines, including met® measure and record usage for billing,
connect the distribution piping to the custometigqbing system.

Unlined cast iron pipe 8 to 10 inches in size Haalhighest BRE score in this asset group due
to the large number of miles in the system, a ficant break rate, and a higher consequence of
failure than smaller pipes. Also, the conditiorttag pipe size was generally rated as poBast
iron mains larger than 16 inches have a low brask but high consequence of failure due to the
catastrophic nature of failure, and a poor conditating, resulting in a high BRE score.

The consequence of failure of electric PRV’s isatge than the non-electric valves, but their
lower numbers result in similar BRE scores. A nemtf non-electric valves are located in busy

roadways and pose a significant safety hazard t&@/Borkers.
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Small meters have a large BRE because of their lamgmbers and a high “failure rate”;
however, the consequence of failure is low, asntle¢ers are inexpensive and replacement can
be done quickly. The consequence of failure oichés and greater cast iron services is high,
due to the catastrophic nature of the failure. Talation of unlined cast iron and ductile iron
services is also a concern. The WSSC ExecutiveiSteBoard (ESB) asked that consideration
be given to implementing a program to replace tivaate portion of the service lines at the same
time as the public portion.

Existing Programs/Initiatives

There are currently five programs that pertain e tvater system - Raw Water Supply
Initiatives, Water Filtration Plant Planning Progr® Water Storage Facilities Planning
Programs, Water Pumping Station Planning Prograntsthe Water Reconstruction Program.
While these programs address many of the majoesssuthe water system, a noted deficiency
is the lack of a program to address general reltetivih of the water treatment plants, pumping
stations and storage tanks. Also, the Water Reaargin Program is not as comprehensive as
needed, and may result in insufficient replacemehabilitation cycles. The current target of 33

miles per year of water pipe replacement greattjeustates the systems’ needs.

ES.5.3 BUILDINGS AND GROUNDS

WSSC operates five Service Centers - Anacostigdh&aburg, Laurel, Lyttonsville and Temple
Hills - that support its maintenance activitiesn dddition, the Richard G. Hocevar (RGH)
Building houses all administrative, managementiausr service and engineering functions and
the Consolidated Laboratory provides centralizedvises for the analysis of water and
wastewater. To evaluate these facilities, they whwveded into four major asset categories -
buildings, site and civil improvements, miscellaneastructures, and land. The major issues that

were identified during the evaluations of theseetssgclude:

WSSC — Utility-Wide Master Plan Page ES-9
Phase 1A — Final Report July 07
S&W No. 71075



« Service Centers were in various states of disrephich ranged from a need for total
rehabilitation to nearing potential failure mod&lany of the buildings have a remaining
life of 15 years or less.

« Facilities experience inefficient utilization ofeage for document storage, administrative
functions, and warehousing.

« HVAC, elevators at the RGH, asphalt paving, segwsitstems, and roofing are nearing
failure mode and require immediate attention.

« Land capacity issues may exist given new Montgonaarg Prince George's County
Landscape Manual “Buffer Yard” requirements, enwim@ntal regulations, and storm
water management laws for vehicle maintenanceitiasil

- At the lab, the steam boiler needs replacementthect is a need for back-up power
generation for the chiller and boiler.

- The lab has been asked to perform tests for ousgjdacies in recent years, such as lead
testing for Montgomery, Prince George’s and DC stho These outside tests may
require additional staff and equipment if this te@ontinues.

« New testing resulting from more stringent regulasiovill require 24/7 testing capacity at
the lab. This would require more space, equipment] special features such as
explosion-proof areas. The original building wasigeed to allow construction of a

future wing, which may be necessary if significegting requirements are to be added.

Existing WSSC Programs

The programs that address buildings and groundsidaecthe Capital Improvement Program
(CIP), Engineering Support Program (ESP), and BnBegformance Program. The ESP will be
the primary funding mechanism for buildings andugrds programs beginning in FY 20009.

ES.5.4 COMMUNICATIONS SYSTEMS
The communications assets that were evaluatedgithia project included the Data Network,

Dictaphone/NICE message recording system, Land MdRadio (LMR) system, microwave

network, paging system, SCADA system, security isess and the Voice/PBX (Telephone)

WSSC — Utility-Wide Master Plan Page ES-10
Phase 1A — Final Report July 07
S&W No. 71075



Systems. Note that computers, servers, and applicsoftware were nahcluded. The major

results from the Phase 1A evaluation are:

Data Network: The Data Network has a high BRE score due teritigal function and the need
for major replacement, which it is currently und@ng. New capabilities and increased
performance will continue the demand for additiobahdwidth. Network equipment generally

has a seven year replacement cycle.

Dictaphone/NICE Message Recording System:The system records telephone and LMR
conversations for supervisory personnel. This egeint is at the end of its economic life. A
newer model with newer media, factory support, aagability to back up the network is
recommended. This equipment has a ten year ldkecy

Land Mobile Radio System: The LMR is a mobile system that provides indepenhdence
communications. Radio equipment is located in Vekiand at various remote sites and provides
two-way communication with the RGH Building. The Rvhas many components beyond their
expected life. The equipment is currently replaoaty after failure. All equipment should be

replaced over a 5 year period every 15 years dmabiiitated as necessary.

Microwave Network: The Microwave Network has the highest BRE, as s¢wgher systems
such as SCADA, Security, Data Network, and Teleghaely on the system as a
communications backbone. This is mostly DS3 micr@mvaetwork with a few low capacity
radios, centrally located in the RGH Building ar@hiecting to 30 sites in Montgomery and
Prince George’s counties. Some components aree ariti of their economic life, with a plan to
replace radio equipment in 2008, 2009, 2012 and220Eiber optics and external service

providers need to be considered in the future.

Paging System: The system, located in the RGH Building, is depaehads a paging terminal
owned by Prince George’s County. The Paging Systetmnch provides notifications to
approximately 175 people, received the lowest BREres as its use and criticality have

diminished significantly with the increasing usecefl phones.

WSSC — Utility-Wide Master Plan Page ES-11
Phase 1A — Final Report July 07
S&W No. 71075



SCADA System: The system is located at the RGH Building and fatas with 130 remote
sites in Montgomery and Prince George’s countiess bused to monitor and control various
processes at Wastewater Treatment and Water Hitr&lants, pumping stations and other
remote sites. There is adequate capacity for treséeable future. The Network has a high BRE
due to its critical function and the need for majeplacements. Radio components have a 15
year life and network components have a 7 yeariifech determines replacement timing.
Security Services: This service monitors 24 sites in real time in Myhery and Prince
George’s counties, and is located in the Securiggn@and Center at the RGH Building.
Capacity appears adequate, but with increasing asipbn security, increased demand is likely.

This Service has a low BRE as the system is newnahdurrently in need of rehabilitation.

Voice/PBX (Telephone) SystemsThe telephone system, with an expected life ofd&ry, has

adequate capacity, although there have been ran@rreaces of not being able to place an
outgoing call. The technology and equipment are@g@nd the cable infrastructure is old at
remote facilities. Newer features such as callerai telecommuter support are desired.

Beginning in 2009, the equipment and wiring at reafacilities is in need of replacement.

Existing WSSC Programs/Initiatives

Communications Systems include assets that aree€ubg the Engineering Support Program
(ESP) as well as the Operations & Maintenance (O&vhgram. Assets with an expected life

of 7 years or less are assumed to be funded b@ &M Program, with all others in the ESP.

ES.6 RECOMMENDED PROGRAMS/INITIATIVES

A summary of the asset specific recommended progjramnd initiatives is presented in Table
ES.6-1 beginning on the next page. The implemiemaif these programs and initiatives was
recommended to address the issues identified iprdous section in addition to other issues
identified during Phase 1A. Included in the takla ranking of the programs as determined by

the ESB, who were asked to rank the priority ofsthegrograms as high, medium or low.
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Numerical values were assigned on a scale of “Bafprogram with a high priority to “1” for a
program with a low priority. Rankings were receifeom six ESB members and therefore, the
highest and lowest numerical ranking that a progcanid receive was 18 and 6, respectively. A
priority of high, medium or low was assigned to legmogram based upon the combined
rankings with a high priority having a ranking @& tio 15, a medium priority ranking from 14 to
11 and a low priority ranking from 10 to 6. Thexkangs can be used to focus WSSC'’s efforts

on programs or initiatives that are of the higheptiority to the agency.
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Table ES.6-1: Summary and Ranking of Recommended®&yrams/Initiatives

PROGRAM/ PAGE
SYSTEM INITIATIVE DESCRIPTION NUMBER PRIORITY
Water Water Distributior) The PCCP inspection program was said to have laggegtent years, and was felt by the Delphi wooish
and Transmission| group to have been beneficial in identifying issbhefore failure of the pipe. It is recommended INS&SC 3-53 High
System reinvest in this program, since the consequendailafe of large diameter transmission mains is/\regh.
General Strengthen Asset Develop a "state of the practice” knowledge-basedturbishment technology built around best prasti
Management 7-41 High
(AM) Program
General EAMS Strategy Implement an Enterprise WAsiset Management System (EAMS) is to take advargate lessons
learned from this initial phase and to conduct taitkrl assessment of the organization with thecafim
developing an asset management implementatiorgiratrl his strategy would focus on defining specifi
projects that can be implemented within WSSC. AMES will allow for the efficient and effective
investment of capital, operations and maintenamegrams, and the creation of linkages between these 7-41 High
programs and levels of service, and customer/stattehability to fund them. The EAMS will comprise
information systems, data and knowledge, orgamimagupport structure, appropriate levels of resagrc
and repeatable decision making processes. Costptement this program were included in the Nessie
curve in an amount of $5 million per year for figears, beginning in 2009.
General Strengthen AM | Strengthen pipe maintenance strategies; increasgenance .
Program 7-41 High
Water Water Distribution) Replacement of large unlined cast iron and duttile services, as well as the older Hersey FM a@d D
and Transmission| meters, should be given priority due to the potmibility they present to WSSC. If either a aredr a ]
System service prevent sufficient flow from reaching atomser’s property, or prevent adequate fire fighting 3-53 High
capacity from being available, the liability to WS$ould be great.
Wastewater Strengthen SewerWSSC needs to continue the development of the 3§k®ts, which is useful in identifying potentiatas
Reconstruction of concern. Itis also recommended that WSSC focusewer rehabilitation. WSSC should develop a
Program “state of the practice” knowledge-base for refunbignt technology built around best practices. They
should also investigate cost effective rehabilitatiechnologies by pipe type as these new techres@ge
becoming increasingly relevant. A program sholso &de developed to identify and address line tdgek :
such as root intrusion, FOG and other major caobpge failure. More immediately, a more detailed 2-119 High
evaluation of the data needs will occur duringrib&t phase of the project. Data will be mined fribwm
MMIS and CMIS systems at a more detailed level@raluated on a per pipe basis, which will result in
better assessment of the condition of the existBspts. This condition coding process — and suksgq
determination of residual life - will be increasingey to effective renewal investment timing.
General Strengthen AM | Implement an "optimized renewal" investment program .
Program 7-41 High
Communicationg Disaster RecoveryDisaster Recovery capability is needed for all camitations systems and should be considered aemar 5.17 High
Plan priority. 9
WSSC — Utility-Wide Master Plan Page ES-14
Phase 1A — Final Report July 07

S&W No. 71075




PROGRAM/ PAGE
SYSTEM INITIATIVE DESCRIPTION NUMBER PRIORITY
Communicationg Staffing A staffing plan needs talbeeloped that addresses concerns about insuffisiaff, budget cuts / staff .
reductions that have already occurred, successoming, and knowledge transfer for critical skills 5>-18 High
Water Water Distribution) External cathodic protection of cast iron and dedton mains by use of sacrificial anodes may help
and Transmission| preserve the pipe wall thickness that remains aondld be considered for thicker wall cast and deiéton 3-53 Med.
System mains that are internally lined and therefore miifject to internal corrosion.
Water Water Distributior] A number of non-electric pressure reducing andgumesrelief valve vaults are located in areasdhat
and Transmission| hazardous to WSSC personnel who must maintain thieme. Delphi workshop team estimated that 21 sutch
System vaults should be given priority for relocation tfex areas. A number of electric PRV vaults shied 3-53 Med.
converted to flow control valves vaults accordiadhe workshop team. WSSC should develop a
prioritization for this work, and program its corafibn into the ESP.
Wastewater Facility Master | Complete and/or update Facility Master Plans fothal wastewater treatment plants and pumpingoststi
Plans Creating facility master plans and updating exgfitans will allow WSSC to better prepare for tlemeral
rehabilitation and replacement that is required ¢ive next 30 years. These plans will evaluate the 2-115 Med.
condition of the existing equipment and providelexdorecommendations for the time frame and extd#nt
the rehabilitation or replacement efforts.
Wastewater Force Main Currently, the force mains that are associated thithvastewater pumping stations are managed in a
Program reactive manner. It is recommended that WSSCeearogram that allows for proactive management of
the force mains. The program should include théopmance of an evaluation to determine the remginin 2-117 Med.
life of the piping as well as an assessment advtslable capacity.
Wastewater Strengthen FOG| Strengthen existing programs to include more opeggtrocedures for pumping stations and more strihg
Program enforcement of FOG dischargers. A protocol shdxeldleveloped to focus the enforcement efforts into 2-118 Med.
specific geographical areas.
General Strengthen AM | Drill down asset management program to asset barelss organization starting with pipe
Program 7-41 Med.
General Strengthen AM | Develop post-failure management programs for higfE Bissets with focus on water side
Program 7-41 Med.
Water Water Distribution] The replacement of small diameter water mains @iteh) that are subject to internal tuberculasbould
and Transmission| be a priority for WSSC. Replacing the amount @ing in this size range in the system (370 mileggn
System over a period of 10 years, would lead to expenditwf over $75 million per year, well in excesshef
proposed level for the Water Reconstruction Prograra whole (the proposed FY 2009-2014 program
includes a total of $58.446 million per year fdnwéter reconstruction program activities). Githa 3-52 Med.
customer service implications associated with failof these small diameter mains, WSSC needs to
acknowledge the increased expenditures requirexhbycreased level of commitment to this work. ase
where water mains will be replaced should be c#lye$elected based on data available regardingsyst
operation and maintenance work order history tintpé whatever funds are committed to this function
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PROGRAM/ PAGE
SYSTEM INITIATIVE DESCRIPTION NUMBER PRIORITY
Water Water Distributior) Water mains that are 8 to 10 inches in diameteaks@ candidates for replacement. This asset catego
and Transmission| contains an estimated 1,310 miles of pipe. A numbéhe breaks experienced in the April-May 20id7et
System period in Bethesda occurred in 8 to 10 inch diamedst iron mains (data indicated 9 of 20 breaksioed
in 8 to 10 inch diameteZIP), which appears consistent with the high Busii&isk Exposure (BRE) of this| 3-52 Med.
class of pipe. The level of investment requiredejglace all of this type of pipe necessitates thagful
decisions be made regarding specific areas whptacement will be done, especially if there areding
limitations that require prioritization of the regkment efforts.
Water Water Distributior] Other non-capital programs, such as leak detegtiograms, monitoring cathodic protection system
and Transmission| function, and locating and exercising valves, waquidvide valuable information to the Commissionttha
System would likely assist in prioritizing major capitalork such as pipeline replacement projects. Caostthese 3-53 Med.
programs have not been included in capital praestibut were documented in the Annual Action IR
team report and the Annual Targets Summary report.
Wastewater Inter-Agency An immediate need that has been identified is mmébreview of the proposed Anacostia No. 2 ForcénMa
Project Review project. WSSC has not had the chance to evalbateetll need for this project as it was just rdgent 2-118 Med.
Initiative brought to the attention of the Commission.
Wastewater Biosolids Implement a Biosolids Management Program and dpwelBiosolids Management Plan that addresses all of
Management Plan the existing biosolids facilities as well as thevri@osolids regulations. The current plan, whickswevised | 2-116 Med.
in 2005, only addresses the management of thellWedacilities that are located Prince George'siQly.
Water Water Production| Update the 2006 Water Production Projections. Thesates should be done whenever new growth data
Projections becomes available from the counties, or when thave been significant, documented changes in aithier
consumption or the ratio between average and mariday, based on actual consumption data. These| 3-51 Med.
projections should be utilized in conjunction witle Facility Master Plans to provide input in thaleation
of the major process assets and prioritizatiorutfre capital expenditures.
Water Water Storage Take steps to complete the recoating and rehaldlitaf tanks and reservoirs that are due for suaik.
Facilities Review all of the storage facilities that receiVeel of service scores associated with water tuesisues to| 3.51 Med.
determine if additional action is necessary
Water Facility Master Update and expand the scope of the Facility Mdigms for the water filtration plants. There axistng
Plans facility master plans for both the Potomac andRh&uxent Water Filtration Plants that were devealape
the 2000 time frame; however they seem to be fatosewvater quality/treatment aspects and do natesdd 3-50 Med
the physical mortality of major process assetsdatipg and expanding the scope of the existingspleitt '
allow WSSC to better prepare for the general réiatidn and replacement of assets that is required
the next 30 years.
Water Water Pumping | Itis recommended that a thorough assessment ofetbés at the Central Avenue WPS be completedrand a
Stations appropriate project programmed into the CIP. Ogpmral responses to the loss of any one of the jnomp
stations (Neelsville, Brink and Cedar Heights) e critical to providing water to the Damascuesaar 3-51 Med.
should be planned and documented so that thergrdten guidelines to follow in the event of a faié of
one of these stations or their connecting pipelines
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PROGRAM/ PAGE
SYSTEM INITIATIVE DESCRIPTION NUMBER PRIORITY
Communicationg Systems Top level systems architecture should be develtipstddentifies all voice and data systems and thei
Development relationship to the Communications Systems. 517 Med.
Water Water Distribution] Cleaning and lining select water mains may helpom@the life of the mains while higher priority ma are
and Transmission| replaced. The selection of sections of mains tolbaned and lined must also be made carefullycbase 3-53 Med.
System system operation and maintenance information.
Communicationg Asset An Asset Management plan needs to be developeshfdr Communication System component and a budget
Management established for each plan. The funding source shioallidentified. These plans should be reviewed on 5-17 Med.
periodic basis.
Buildings and Emergency There is an apparent need for an emergency genatagach service center or provision of a mobile
Grounds Generator generator within 4 hours of a major power outageoAgenerators should have the capacity to ruletsoi 4-15 Med.
and chillers.
Wastewater Paving Most of the collection system lies in the publights of way under paved streets or roads maintdigete
Replacement County in which the pipe is located. The replaceinod sewers as part of the Sewer Reconstruction
Program will certainly have impacts on County ssemd roadways. WSSC staff tries to coordinath wi
County staff so as to replace sewers in advanoewfor repaving operations; however, this doesalveays
occur, resulting in road cuts in newly installedipg. WSSC'’s Standard Details for Constructionuiezp 2-119 Low
repairing roadways for the width of the pipe treocity, although County roadway permits often reguir
WSSC to include considerably more repaving thah tihe WSSC ESB has asked that the cost of fud I3
width repaving be identified so that it can potalffibe included in the costs associated with gpacement
of water and sewer pipelines.
Wastewater Wastewater The current review of the capacities of the exgstivastewater treatment plants has identified tleel fier
Treatment Plant | the expansion of only one of the plants, the SeMé@AaTP, by 2029. Three other wastewater treatment
Capacity plants were identified as potentially exceedingrtberrent treatment capacity by 2039. While ikisver
Evaluation 30 years away, it is recommended that a study Herpged during the mid-term time period to re-ezdu 2-120 Low
the need for these expected expansions. At this, tihe study should also evaluate the other waséew
treatment plants to determine if an expansion e$etfacilities may also be necessary. It is necgss
perform this study at this time because while cargd growth in the WSSC service area is expected,
population centers may shift to areas that hagpretiously been identified.
Communicationy Systems For each component of the Communications Systeemithanization within WSSC that is responsibleitfor
Responsibility needs to be clarified, and major stakeholders shioellidentified. >17 Low
Buildings and Large Equipment | WSSC staff had discussed elevator replacementie ®G&H COB and chiller replacements at various
Grounds Replacement Service Centers locations where these systemsrbaehed or will reach their maximum potential life 4-18 Low
within the next 10 years.
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PROGRAM/ PAGE
SYSTEM INITIATIVE DESCRIPTION NUMBER PRIORITY

Buildings and Disaster Recovery A short-term disaster preparedness plan and adszster mitigation plan will provide a loss managat

Grounds Plan strategy for the service centers; however, the ptanbe modified to accommodate other WSSC faaliti 4-16 Low
such as buildings at treatment plants pumpingostatilaboratories, and offices.

Buildings and Building According to WSSC staff at the Delphi Workshop,diny for Buildings and Grounds priorities will be

Grounds Rehabilitation include in the Engineering Support Program assatifig allocation for rehabilitation beginning Fik¥aar
2009. There is an expected $1,000,000 fundingaiion per year to cover replacement costs for HVAC 418 Low
secondary components, and rehabilitation of elesathillers, boilers, and asphalt repair. The steom
plan is also expected to include roof replacemestsc Security systems were indicated to be totally
replaced under a separate funding program.

Wastewater Sewer Service | One of the main initiatives that has been idertifis a priority during this time period is the es@ment of

Pipeline the sewer pipes that run from a collection sysimteral to a residential customer. Typically, thetof
Replacement replacing this line is paid for by the homeownesyally when a line breaks or becomes clogged and a

replacement of this line is required. WSSC hagatdd that they may be interested in developirdy an 2-121 Low
funding a program that would provide for the replaent of these sewer pipes to provide financigfrébr
customers that may not otherwise be able to atfaedwork.

Buildings and Facility Better document and space management practicesnpilbve facility utilization. Also, there is a rebéo

Grounds Utilization review furniture and space utilization to increaseupancy. It is recommended to use Phase 1Beof th 415 Low
Utility-Wide Master Plan for further study of cajigg¢ space utilization, needs assessments, andies!
efficiencies.

Buildings and Consolidated Lab| Within the next 10 years, WSS bt indicated that expansion of the Consolidatoloratory may be

Grounds necessary to accommodate additional testing regeinés. Around 2020, a facility upgrade that ineslthe
upgrade of counters, cabinets, built-in equipmenhsas fume hoods, related plumbing and ventilation 4-18 Low
upgrades to most recent code requirements maydessary. A study to evaluate the necessity of this
addition is recommended in this timeframe.

Buildings and Land Capacity Land capacity for each service camnigst be studied during phase 1B to determine shéullife and

Grounds extended production of the Depots as well as a8EC facilities. 4-15 Low
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ES.7 30-YEAR INFRASTRUCTURE CAPITAL INVESTMENT — NE SSIE CURVE

A 30-year infrastructure capital investment pramtt also known as a Nessie curve, was
developed. The curve is based on: The Staff T&f2009-2014 CIP; input from WSSC staff

during the Delphi workshops; input from the ESB &dunty representatives; evaluation of
system renewal and rehabilitation requirementsjireqents from strategic drivers and changes

in levels of service; and growth and capacity regents.

Overall 30-Year Nessie Curve

The overall 30-year Nessie curve, which is presemerigure ES.7-1, depicts a projection of
capital investment requirements on an annual b&ssn 2009 through 2038. All

investments/costs are shown in FY 2009 dollars. Gberall Nessie curve includes investments
in six distinct categories. The following three qmiments are included, showing items already
programmed in the Staff Draft FY 2009 to 2014 CdB,well as non-programmed investment

requirements.

a. System Renewal — Investment required to rehatslaat renew legacy and new assets.
b. Growth — Investment required to accommodate gramwthe WSSC service area.
c. Environmental/Regulatory — Investment required dolrass changes in environmental

and/or regulatory levels of service.
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WSSC Utility-Wide Master Plan Nessie Curve
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Figure ES.7-1: WSSC Utility-Wide Master Plan Overdl 30-Year Nessie Curve
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Other 30-Year Nessie Curves

The report also contains various other versionhefNessie Curve that show different views or
sorts of the investment requirements. Curves degiduture investment requirements for the
Major Asset Groups - Water Systems, Wastewatere8yst Communications Systems, and
Buildings and Grounds - are included. Additionaives are also presented to show the impact
of key strategic drivers, such as Automatic Metezatlng, ENR compliance, BioSolids
Management, Full Width Paving requirements, Trihadthane (DBP Rule) compliance,
Enterprise Wide Asset Management implementationd &ehabilitation/Renewal of the

Collection and Distribution Systems. These cuas@scontained in Section 6.0 of this report.

Other curves, which differentiate between projebtst impact rates and those that do not, and
options for “leveling” the curves to reduce spikesfunding requirements, are included in

Section 7.0. The curves in this section resultedhfthe charge made to the project team of
leveling the Nessie curve over a ten year periatafifteen year period. A set of strategic steps
was defined prior to the leveling exercise thatded the methodology that would be used to

level the curve. The steps were as follows:

1. To determine the amount of capital investment thatild be leveled, those proposed
investments that will not have an impact on ratesewemoved.

2. Of the remaining investments, those which are caitegd as RCO and will impact rates
were identified. These projects were includedeveling exercise but the investments
themselves were not leveled.

3. Using the redistribution approach to leveling, theestments associated with the water
and sewer reconstruction programs were reviewedesated as needed.

4. The curve was further leveled by using the BRE esdo redistribute or defer the
investments related to the facility assets. As phthis step, six projects with high BRE
scores and capital investments were leveled overetlyears and all investments

associated with projects that received a BRE sob®0 or less were deferred for five

years.
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5. The results of all the asset group specific lexgkxercises were combined together to
form curve that depicts the rate-impact projectelied over a ten and fifteen year period.
These curves are presented in Figures ES.7-2 adE &espectively.

6. The non-rate impacted investments were added loeiakhe Nessie curve. The original
Nessie curve and the ten year and the fifteen Iggated Nessie curves are presented for

comparison purposes in Figure ES.7-4.

During the review of the original Nessie curvejsitapparent that there is a large amount of
rehabilitation that has been deferred in the sexs#ection system and the older facility assets,
which results in the peaks at the beginning ofNlessie curves. There are also several major
pending investment commitments for WSSC that aasstfied as RCO projects. The leveling
exercise resulted in a more evenly distributed stment profile over the first ten to fifteen years
of the leveled Nessie curves. The curves presantétgures ES.7-2 and ES.7-3 represent the
amount of capital investment that WSSC must pafat the goal for these curves was to level
them as much as possible to more evenly allocatedbital investments that were identified as
part of the Delphi workshop process. When the rat@impacted projects are added back to the
Nessie curve as shown in Figure ES.7-4, it canbdserved that the magnitude of the hump does
not change. This is due to the amount of capmatstment that has been identified for projects
that are funded by outside sources, such as MDEtg@& developer contributions. However,
the leveling exercise reduced the duration of thef from three years (2011 to 2013) to one
year (2011). This means that a significant amaiirihe capital investments identified in 2012
and 2013 were able to be leveled by redistributiveginvestments or deferring them for a few
years. Leveling the proposed capital investmetitsva WSSC to more evenly manage the

capital investment program and eliminate extremi@agsvin workload for the WSSC staff.
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ES.8 SUMMARY

To address the concerns and issues previouslyrtegset is recommended that WSSC continue
to strengthen the agency’s asset management progridimthe focus of the program being on
renewal of the assets, especially the undergroymdgy Other items that should be considered

while strengthening this program include:

+ Isolate “root causes” of failures to effectivelycits investment

- Refine failure/survival curves for key asset types

- Develop a “state of the practice” knowledge-base redurbishment technology built
around best practices

« Develop comprehensive and uniform condition assesgnesidual life protocols

« Implement an “optimized renewal” investment program

- Strengthen pipe maintenance strategies; increasgenance

« Develop post-failure management programs for higBissets with focus on water side

« Drill down AM program to asset level across orgatian starting with pipe

The agency should also strengthen the staff capitgdrovement program and project
management capabilities to allow for more involvamef the staff in the management of the

agency’s assets.

A number of improvement areas have been identdigihg the first phase of this project, which
would be required for WSSC to move to a higher ll@fanvestment decision-making. These
areas include information systems, the quality stnacture of the data held within them, and the

processes of the organization.

The next step in achieving the goal of an Entegovisde Asset Management System (EAMS) is
to utilize the lessons learned from this initialaph and conduct a detailed assessment of the
organization with the aim of developing an assehagament implementation strategy. This

strategy would focus on defining specific projatiat can be implemented within WSSC.
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An EAMS will allow for the efficient and effectivénvestment in capital, operations and
maintenance programs, and the creation of linkdgsseen these programs and levels of
service, as well as the customers’ and stakehol@dilty to fund them. The EAMS will
comprise information systems, data and knowledgggrozation support structures, appropriate
levels of resourcing and repeatable decision mafingesses.
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