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EXECUTIVE SUMMARY

The City of Portland’s wastewater system is subject to periodic Sanitary Sewer Overflow (SSOs), operations and
maintenance challenges and a backlog of infrastructure repair and replacement (renewal) needs. Between April 2002
and June 2012, the City of Portland reported a total of 43 SSOs to the State of Maine Department of Environmental
Protection (Maine DEP). These SSOs were due to the combination of collection system issues, wet weather events
and pump station failures.

As a result of the recurring SSOs, the EPA issued a “Findings of Violation and Order of Compliance and Request for
Information” (Findings of Violation) to the City of Portland (hereafter, City) on September 27, 2012. The Findings of
Violation cited past SSO events and existing conditions that have caused them and required the City respond with a
plan that includes a Capacity, Management, Operations, and Maintenance (CMOM) Assessment by September 26,
2013. The Findings of Violation and subsequent correspondence with EPA regarding schedule, are attached as
Appendix H.

Woodard & Curran, under an agreement with the City of Portland has prepared this CMOM Assessment to address
the requirements of the Findings of Violation and to provide a detailed long term Corrective Action Plan for
wastewater system management.

This Report includes a plan for infrastructure renewal and operations and maintenance (O&M) improvements,
leveraging current industry thinking on asset management and “best appropriate practices” for wastewater system
performance management. The advantages of adopting the recommendations from the CMOM Report go beyond
regulatory compliance and will help the City reduce the lifecycle cost of assets, improve the efficiency and
effectiveness of operations activities and increase the level of service for the City’s residents. The Report is
organized to step the reader through nine sections; Introduction, Approach, Assessment (collection system),
Assessment (pump stations), Operations & Maintenance Activities, Wastewater Programs and Ordinances, Capital
Renewal Planning and Project Prioritization, Staffing and Organizational Analysis, and Recommendations. Key
findings and recommendations are described in detail within each of the nine sections, with additional summary
provided in the Recommendations section at the close of the Report. This Executive Summary is intended to provide
a high-level overview of the key findings and recommendations of our assessment.

CMOM ASSESSMENT APPROACH

The CMOM used a phased approach for assessing and making recommendations to address the known issues with
the sanitary and combined sewer system. The initial phase involved conducting an assessment of sewer system
infrastructure using available information, visual inspections and modeling of asset condition. The second phase
consisted of defining and organizing renewal needs using a “risk-based” analysis derived from accepted asset
management (AM) practices. The third phase developed a management framework for the City's Department of
Public Services (DPS) wastewater programs, which consists of operations and maintenance (O&M) practices to
effectively maintain collection assets, programmatic recommendations that impact organizational structures and
enforcement activities and business processes to improve efficiency and effectiveness.

This CMOM Report employs risk-based approach for identifying and planning maintenance and renewal of
wastewater collection system assets, using the process flow chart Figure ES-1. The ranking was derived from asset
information collected during the initial assessment phase. The asset information was used to estimate Likelihood of
Failure (LoF) and Consequence of Failure (CoF); the product of which is graphed to visually prioritize actions, see
Figure ES-2. An asset's “location” on the chart determines its action level; the action level describes the
recommended monitoring frequency or renewal priority.
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Figure ES-1: Asset Management Approach to Renewal Planning
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Asset information was also employed for longer term planning, modeling to predict how assets might fail in the future.
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ASSESSMENT OF INFRASTRUCTURE

Woodard & Curran assessed collection system pipe assets using several existing information sources including: the
City's GIS data, past hydraulic models and Closed Circuit Television (CCTV) inspection data for roughly 37 miles of
pipe. Manholes, outfalls, hydrobrakes and other assets types were not included in the analysis, given the lack of
available information.

The GIS contained 6,977 sanitary and combined sewer pipe segments totaling 240 miles. The most common pipe
material was vitrified clay, which accounts for 40% of the system; polyvinyl chloride, reinforced concrete, asbestos-
cement and brick comprised another 38%. Other materials made up only 3%; however, the GIS lacked data on
materials for roughly 19% of the system. We also found the GIS data incomplete in other areas including rim and
invert elevations and pipe diameter.

Condition data from CCTV inspections was available for 15% of system. Conditions were identified using the National
Association of Sewer Service Companies (NASSCO) Pipeline Assessment & Certification Program (PACP) standard.
Pipes which were inspected were typically in good condition, with an average structural condition score of 0.89 on a
scale of zero to five, with zero indicating no defects and five indicating defects restricting flow. We generally found no
correlation between infrastructure age and condition.

Woodard & Curran used hydraulic modeling to estimate capacity in the collection system to handle wet weather
events. Woodard & Curran made a number of assumptions regarding slope and typical sewer depth to supplement
missing GIS data. The model was calibrated using rainfall and East End Wastewater Treatment Plant flow data from
an April 2012 storm, and was run for a design storm event delivering one inch of rainfall throughout the system in one
hour; this event has a 2 and 5 year return interval, and is typical of rainfall intensities and durations which have
caused SSOs in the past.

According to the model, the majority of pipes in the system flow at less than 50 percent capacity during the design
storm. The only pipe segments that resulted in SSOs are located in the Capisic Brook watershed however these
were recently replaced as part of the West Side Interceptor project. The model did not predict any of the recent
SSOs, suggesting that these SSOs are due to pipe condition not size or slope; this finding is consistent with the
observation that reported SSOs are generally intermittent and do not recur at the same location for every large storm.

Risk and action levels were calculated using capacity predictions from the hydraulic model, condition information, and
additional GIS analyses. Table ES-1 summarizes the categories used to calculate LoF and CoF for each asset.

Table ES-1: Categories for Collection System Assets

' Likelihood of Failure Categories ~ Consequence of Failure Categories
Structural Condition Proximity to Critical Users
Wet Weather Performance Street Classification

Pipeline Diameter

Proximity to Surface Water

Force Main

Proximity to Railroads

Figure ES-3 shows the action level results for each of the 6,977 pipe segments (or assets), as determined by their
LoF and CoF scores. The size of the dot represents the relative number of assets at a particular location. The vast
majority of assets (95%) fall in the “sample assessment” and “regular monitoring” action levels; 4% is “mid priority”
and the remaining 1% *high priority” for renewal.
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Figure ES-3: Risk Matrix Action Level - Collection System Assets
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Woodard & Curran conducted a risk analysis of the City’s nine (9) pump stations to provide the City a similar list of
short- and long-term capital renewal recommendations. Onsite assessments were conducted by trained wastewater
process and structural engineers; the methodology was compatible with EPA’'s CMOM guidance and recognized
asset management practices. For the assessment, the equipment within the pump stations was further segregated
into assets, the complete tangible item that performs a distinct function and which can be maintained, repaired, or
improved. The data collected during the pump station assessments were used as the basis for a risk analysis using
LoF and CoF; the analysis resulted in a risk score and an Action Level used for the renewal planning and
maintenance practices recommendations. Table ES-2 identifies the categories used to calculate LoF and CoF for
each asset.

Table ES-2: Categories for Pump Station Assets

‘ Likelihood of Failure Categories Consequence of Failure Categories
Visual Condition Assessment Safety & Security

Customers & Reputation
Service & Financial
Environmental & Regulatory

Figure ES-4 shows the action level results for each of the pump station assets as determined by their LoF and CoF
scores. Similar to the collection system work, the size of the dot represents the relative number of assets at a
particular location. Approximately 68% of assets fall within monitoring and assessment Action Levels, and 32% of
assets fall within the “Immediate Action,” “High Priority Renewal” and “Mid Priority Renewal” action levels.
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Figure ES-4: Risk Matrix Action Level - Pump Station Assets
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OPERATIONS & MAINTENANCE ACTIVITIES

The City’s DPS is responsible for the operations and maintenance of the wastewater collection system. In addition to
O&M activities, the DPS responds to user service requests and other reactive maintenance measures. The City has
minimized system failures by conducting maintenance practices influenced by an institutional and working knowledge
of their system. We found that a more organized and prioritized approach to maintenance would further reduce
failures. The City has invested in a CMMS (Azteca System’s Cityworks) to improve the maintenance planning
structure and organization.

In 2012, the Water Finance Research Foundation completed a comparative review of Municipal Maintenance and
Asset Management Infrastructure Systems. The Water Finance Research Foundation is a non-profit organization
dedicated to finding solutions which help local governments and utilities address the challenges of aging
infrastructure, funding and a declining workforce. The summary results of the study ranks Azteca System'’s Cityworks
as the top selection for municipal and utility use, with “demonstrated strength and longevity in the municipal and utility
market place for the last 15 years with a highly developed work order management system, and can fully leverage an
organization’s (ROI) investment in the Esri GIS and the ArcGIS geodatabase as the asset repository reducing
implementation and long-term maintenance cost of ownership issues.” We recommend an increased emphasis on
the use of the CMMS with designated personnel and enhanced communication practices.

The three primary categories of maintenance activities that City staff can leverage for wastewater system
maintenance are Reactive or Corrective Maintenance, Preventative Maintenance (PM) and Predictive Maintenance.
The City’s strategy incorporates reactive and preventative maintenance. The City performs preventative maintenance
tasks where known issues exist, but has reported that significant maintenance and rehabilitation efforts are often
conducted as a reaction to asset failure. We recommend focusing more heavily on predictive and preventative
maintenance measures to optimize asset performance, thereby reducing failure rates and minimizing lifecycle costs.
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The City utilizes the Cityworks CMMS software program to assist with a variety of tasks including storage and
tracking of assets, service requests, and maintenance work orders. The CMMS program should be the centerpiece of
the preventative maintenance program. In order for the City to use the CMMS to its fullest potential, we recommend
building the program and training employees as a major priority for the City. We recommend the following specific
activities for improving the implementation of the CMMS and work order process:

Developing a rigid protocol that will ensure all of the CMMS related tasks are completed in a timely fashion,
including prioritizing time for completing tasks.

Upgrading Cityworks to the web-based version to provide for greater connectivity.

Investing in data quality by adding all assets to the system, entering missing asset data, and ensuring that
information is complete and up to date.

Setting goals to complete a reasonable percentage of service requests and work orders.
Periodically updating risk metrics and storing them in CMMS to be used for renewal and maintenance planning.

Revising the approach to GIS and CMMS data management to provide an appropriate balance between data
security and data access, including changes in permissions for required DPS staff.

Improving coordination between DPS and the City's MIT Department on implementation and data support.

Migrating all existing CCTV data into the CMMS, including converting VHS CCTV data to an electronic/digital
format and applying NASSCO scoring.

Requiring that work orders be issued out of the CMMS prior to any staff member performing tasks.

Investing in technology (i.e., mobile software and hardware, system upgrades, etc.) to ensure the ease and
accuracy of work order information.

Training staff in the proper way to prepare and close out a work order.

Educating staff on the importance of the information collected and how it is utilized.
Assigning staff time to monitoring and QA/QC of work orders.

Developing metrics to track performance.

Using CMMS to track cost of the repair and maintenance of assets to inform budgeting and planning.

KEY WASTEWATER PROGRAM & ORDINANCE ASSESSMENT

This assessment evaluated existing regulations, programs and activities that pertain to the Operation and
Maintenance of the City’s sewer system. The review focused on identifying opportunities to address regulatory,
compliance or service requirements to improve the operational efficiency. Key findings and recommendations for
each of the programs is summarized below.

Fats, Oil and Grease (FOG) program: Assign a grease trap inspector and program coordinator; enhance
program permitting and monitoring; revise City regulations accordingly; increase public outreach; and develop a
FOG guidance manual.

Rat/Rodent Control and Prevention program: Assign a position for coordinating control efforts, recording
complaints; and tracking and reporting program performance measures.

Infiltration and Inflow (&) Removal and Monitoring program: Assign a position for coordinating efforts and
implement a phased approach to strategically reduce I&! flow.

Industrial Pretreatment Program (IPT): The City and the Portland Water District (District) share responsibility for
IPT management; assign a program coordinator to collaborate with the District and implement the key elements
outlined by the EPA for a successful program, or utilize the District to manage the IPT completely.
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e Stormwater and Combined System Compliance Activities and Tracking: Conduct a thorough evaluation of the
City’s stormwater infrastructure, programs, and practices to supplement the findings in this report.

o lllicit Discharge Detection and Elimination (IDDE) program: The City has appropriate ordinances prohibiting
illicit discharges and the authority to eliminate illicit discharges. Assign one person, trained and knowledgeable
on IDDE, who is readily available to conduct dry weather outfall inspections or coordinate contracted agencies
for completing the work.

e Public Education and Outreach: Assign a staff person and develop a comprehensive program to address issues
related to sewer and stormwater, and to support the City’s Director of Communications.

o Employee Training: Continue to emphasize and implement regular training encompassing health, safety and
compliance topics, as well as operations and maintenance, and management and supervisory areas.

e City Code of Ordinance Development: Manage the sewer system hydraulic model and codify into the
Development Review Process; update Ordinances to reflect changes in regulation or programs, including
revisions from past consultant reports.

e Develop core performance indicators to monitor and track water resources activities against metrics.
CAPITAL RENEWAL PLANNING & PROJECT PRIORITIZATION

The City currently applies reactive maintenance and an asset renewal methodology that jeopardizes environmental
health, encourages regulatory penalties, diminishes service levels and generates additional lifecycle costs. We
recommend adopting a ‘risk-based” approach based on Asset Management (AM) practices that prioritize and
schedule asset improvements prior to failures. A more structured approach will provide the City with an actionable
and defensible list of short- and long-term renewal projects, empowering the City to maintain desired levels of service
at the lowest asset lifecycle cost, while minimizing risk and achieving regulatory compliance.

The City has in recent years migrated to a CIP process that includes a ranking system against established criteria to
prioritize projects, including limited use of Return on Investment (ROI) and Level of Service (LOS). Generally, the
City's process is similar to the “Traditional Model” (see Figure ES-5) for CIP as employed by many public
organizations. The process typically involves the “wish list” of projects based on experience and knowledge of assets,
however formal risk reduction, lifecycle costs, ROl and LOS are not generally considered with the traditional
approach. The AM approach used in our Assessment is consistent with the “Enhanced Model” for risk-based CIP
formation. We recommend the DPS adopt this Enhanced Model approach to provide a more defensible and objective
prioritization of projects recommended for the City’s CIP.

Figure ES-5: Traditional AM Model vs. Enhanced Risk-Based Model

Traditional Model Enhanced Model

“Risk-Based” CIP

Public Officials Formation

“wish list”

Public Works
“wish list”

Project

Development « Asset “Risk"
= Asset Condition
- Consequences of Failure

Business Goals
Lifecycle Costs

Levels of Service (LOS)
Return on Investment

Utilities, IT,
Public, etc.
“wish lists"

+ No objective prioritization of needs (ROI)
“Squeaky wheel" gets the money + Payback Period
Doesn't fully consider... + Objective Prioritization

Risk reduction

Lifecycle costs

Levels of Service (LOS)
Return on Investment (ROI)

Criteria
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The Enhanced Model process should involve quantifying “risk” for each asset, where risk is defined as the
combination of the Likelihood of Failure and the Consequence of Failure (CoF). LoF is determined by evaluating the
condition of assets, either through a formal inspection or indirectly. CoF is determined by assessing the probable
impacts to health & safety, regulatory compliance, budgets & finances, and the social and environmental well-being
of the community if the asset fails.

Assembly of capital projects for the potential funding should prioritize projects that would reduce the risk of assets
identified as high priority. In many cases, assets identified for short-term renewal have multiple renewal options. For
assets with multiple renewal options, a cost-benefit alternatives analysis should be conducted to determine which
option provides the greatest risk reduction per thousand dollars of asset life cycle cost. The asset lifecycle cost
should include both installation and O&M costs during the asset’s operating life.

The funding for the DPS comes from several sources, including tax revenue, enterprise funds and special fees,
assessments and allocations dedicated to individual function areas. Wastewater operations are predominantly
funded by the Sewer Fund, a user-fee driven enterprise fund. The Sewer Fund is segregated from the City’s General
Fund and has parallel accounting and financial reporting mechanisms including financial statements to ensure that
funds collected from customers are separated from the City of Portland’s other government activities, but are equally
well administered, regulated and managed. The main function of this Fund is to ensure that wastewater system users
pay their proportional share of wastewater operations costs based on the actual amount of wastewater they
generate, which is calculated from metered water consumption data. Surcharges are assessed against approximately
28 users that produce wastewater that is particularly difficult to treat. Funding wastewater operations with
consumption-based user fees is thought to be more equitable than funding operations with tax revenue from the
General Fund, which is based on property valuation.

STAFFING AND ORGANIZATIONAL ANALYSIS

This assessment reviewed the activities, staffing and structure of wastewater activities being performed within the
DPS, with the goal to increase efficiency, cost effectiveness, provision of quality services to the public and
businesses, and ensure that the City is meeting compliance and regulatory requirements. A well designed structure
serves to minimize reporting levels, support and enhance lines of communication, eliminate cross department
confusion and provide a high level of service.

The City's DPS has four main Divisions which include Environmental Programs & Open Spaces, Engineering
Services, Fleet Services, and Operations, in addition to administration and support services. DPS is overseen by a
Director and each Division has a Manager that reports directly to the Director, as well as several of the support
functions which report directly to the Director. The Department is responsible for a wide array of municipal services
including public infrastructure management, maintenance and development, fleet management and developing and
implementing capital improvement plans. These services encompass streets, solid waste, public parks, wastewater,
stormwater, and a number of other areas. Woodard & Curran reviewed and evaluated the Wastewater Utilities
Section (within Operations), and Engineering Services Division work relating to the wastewater system.

The Wastewater Utilities Section performs the majority of the wastewater system operations and maintenance
activities; the Section is overseen by the Wastewater Utility Coordinator and consists of 21 staff members. The
employees within the Section are compensated primarily from the Sewer Fund, however personnel are often pulled
from wastewater program functions to provide assistance in other areas of the City, consistent with other public
agencies that are resource limited, but without equitable cost recovery mechanisms for the Sewer Fund.

The Engineering Service Division provides a variety of civil engineering and construction services, including
wastewater system engineering. Staff members develop, design, and oversee consultant/contract work on
wastewater projects, and seek and administer alternative funding for transportation and environmental projects. In
addition, they provide compliance and certain customer support services, as well as delivery of other capital projects
including roadway, sidewalk, traffic, bicycle and pedestrian trail networks, stormwater and sewer systems. Staff from
the Division also assumes responsibility for additional wastewater program duties such as IPT and CSO Project
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Management. Currently there are 13 positions within Engineering Services focusing specifically on wastewater
engineering, and those positions are paid entirely by the Sewer Fund. A total of 8 additional positions within
Engineering Services have a portion of their salary paid from the Sewer Fund.

There are between 37 and 40 total Full Time Equivalent (FTE) positions within the Department whose salaries are
paid by the Sewer Fund, accounting for approximately 42 people who are paid at least partially with this Fund. There
are personnel within the Wastewater Utilities Section and Engineering Services Division who are pulled from
wastewater program functions to provide assistance in other areas of the City and to perform non-wastewater
program functions, consistent with other public agencies that are resource limited, but without equitable cost recovery
mechanisms for the Sewer Fund. The Department should consider how labor resources are allocated to achieve the
appropriate equity, funding, and attention to required wastewater activities and functions.

In completing our assessment and in collaboration with Department leadership, we identified the need for revisions to
the organizational framework which includes a new Water Resources Management Division (with a dedicated
Division Manager) within Department of Public Services. The intent of this new Division is to refocus existing
positions and create specific program areas that will directly address project delivery, regulatory compliance,
maintenance and overall asset management. The recommended organizational framework follows this Staffing and
Organizational Analysis.

We did not complete a skills assessment for each of the individuals currently performing wastewater work within the
Department. It is likely that the new Division with reorganized functions can be fully functional with the existing
headcount, with potentially one or two new hires. As described in detail in Section 8 of this Report, the Water
Resources Management Division in partnership with Engineering Services will require the skills and resource to
address the following program area objectives.

Water Resources Engineering (Engineering Services) o Water Resources Management
e Project Delivery o Data Management/Performance Measures
o Design/Project Management e Modeling
o Survey & Pre-Planning ¢ Asset Management/Capital Planning
Compliance * GIS/Mapping
« Compliance (IMDLICSO/SSO) MS4/NPDES *  Coordination of Resources
o FOG Program ¢ Grants & Funding Options
e Rat Control e Technology
e Industrial Pretreatment (IPT) Wastewater/Stormwater Operations
e Code & Ordinance Development/Refinement ¢ Maintenance of Assets
¢ Inflow & Infiltration Management o Sewer Line Cleaning
o Public Outreach & Education o Catch Basin Cleaning
o lllicit Discharge & Detection (IDDE) e CCTV (pipes + manholes)
Asset Management & Planning * RootRemoval
o Renewal Planning (Assets) o Sweeping
¢ Maintenance Scheduling/Optimization ¢ Pump Station Maintenance ,
e Green Infrastructure o SSO/Emergency Response /Customer Complaints

As the Department’s infrastructure responsibilities change, including as an example the addition of new CSO storage
conduit, the Department will need to assess the total headcount to achieve its goals. Further, as the functional
responsibilities of the Department evolves to include an expanded technology skillset, the Department will need to
review and revise job descriptions, continually assess staff to ensure the Department is appropriately staffed with the
personnel with the right skills, and consider the use of outside contracted services to support certain specialties as
appropriate.
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Organizational Framework

We reviewed various organizational reporting and functional structures with Department leadership. The
recommended Organizational Framework presented here illustrates how the wastewater functions in Wastewater
Utilities Section and Engineering Services Division could be enhanced. This organizational framework is shown as
Figure 8-2 in the Report, and included here for reference. The principles behind the organizational design relate to
the notion that this Division should be organized on a basis that has a clear, distinct and comprehensive purpose or
mission for each program or component contained within.

To best meet the challenges of ongoing programs, changing regulatory requirements, and more complex compliance
activities, Woodard & Curran recommends that the Department of Public Services form a Water Resources
Management Division, and segregate non-wastewater operations into a separate Operations Division (General
Fund). The Water Resources Management Division would be organized into three main areas focusing on Asset
Management and Planning, Compliance, and Wastewater/Stormwater Operations, while the required Water
Resources Engineering would be completed within the Engineering Services Division under the direction and
responsible charge of the City Engineer. The main principle behind the development of a Water Resources
Management Division is about organizing existing activities within the right functional area to maximize efficiency,
coordination and outcomes of various planning efforts and projects.

Functions within the Water Resources Management Division are grouped to be consistent with interaction of staff,
management systems, service delivery and where there is and should be a functional cohesion with other activities.
We recommend maintaining continuity of engineering services so that staff continues to work across all functions of
the Department of Public Services, with the intent that equitable cost recovery mechanisms be established and
utilized to maximize resource sharing without limiting the Department's ability to deliver the required wastewater
programs.

Under this organizational framework, we recommend the Water Resources Management Division Manager (as well
as other Division Managers) report to the Deputy Director, who reports directly to the Department Director. The intent
of the organizational framework recommended here, is to shift more of the operational management to the Deputy
Director, thus allowing the Department Director to focus on ensuring the Department’s strategic mission and vision
are accomplished. As part of the foundational work to implement the framework described here, we recommend the
new Water Resources Management Division Manager have strong management and operations experience with
specific public works and/or utilities background, and the Operations Manager (General Fund position) be backfilled
with establishment of the separate Operations Division. It is important to note the Department combined the
responsibilities of the Deputy Director with the Operations Manager position, following retirement of a long-time
Division Manager; combining the two jobs into one has proven challenging given the demands of the Department.

CONCLUSION

The CMOM Report enables the City of Portland to address requirements of the Findings of Violation, and provides an
Asset Management approach to address wastewater system issues. The Report is organized with Section 9 -
Recommendations summarizing the Corrective Action Plan (recommendations) and timeframe for completion. The
implementation timeframe includes both immediate actions with work to be completed as early as FY15 and requiring
upfront planning, as well as ongoing (long-term) actions. The intent is to provide the City the tools to minimize SSOs
through enhanced asset management and organizational improvements, thereby reducing lifecycle cost of assets,
improving the efficiency and effectiveness of operations, and increasing the level of service for the City’s residents.
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1. INTRODUCTION
1.1 PURPOSE OF REPORT

The City of Portland’s wastewater system is subject to periodic Sanitary Sewer Overflow (SSOs), operations and
maintenance challenges and a backlog of infrastructure repair and replacement (renewal) needs. On September 27,
2012, the EPA issued a “Findings of Violation and Order of Compliance and Request for Information” (Findings of
Violation) to the City of Portland (herein “Portland” or “City”). The Findings of Violation cited past SSO events and
existing conditions that have caused and may cause in the future “‘untreated sewage” from the City’s wastewater
system to be discharged into “...waters of the United States.” This Findings of Violation required that, by September
26, 2013, the City respond with a plan that includes a Capacity, Management, Operations, and Maintenance (CMOM)
Assessment with the following elements addressed:

e Aninventory of wastewater collection system assets;
¢ Anassessment of the wastewater collection system’s condition;
o Adescription of specific measures the City will implement to manage wet weather flows;

e A list of specific measures the City will implement to eliminate SSOs and mitigate Combined Sewer
Overflows (CSOs);

e An emergency response plan for SSO events;
o Acollection system maintenance programs that includes pump stations; and
o A comprehensive capital improvement plan.
The Findings of Violation laid out a timeline for additional compliance activities with the following provisions:

1. By November 25, 2013, submit the CMOM Corrective Action plan outlining specific short term and long term
actions that the City is taking, or plans to take, to address any deficiencies identified.

2. By September 26, 2013, implement a High Flow Collection System Management Plan to “implement
measures to maximize flow to the Portland Water District's WWTF and minimize unauthorized discharges
from the City’s Collection System.”

3. By September 26, 2013, implement an Emergency Response Plan to take action to cease overflows as
quickly as possible in the event that an SSO should occur as well as prevent recurring overflows from
happening.

Woodard & Curran, under an agreement with the City of Portland executed on October 29, 2012, has prepared this
CMOM Assessment including sewer system evaluation to provide the City with an assessment of its dedicated
sanitary sewer and combined sanitary and wastewater systems (herein “wastewater” collection system), to address
components of the Findings of Violation and to provide a detailed long term plan for wastewater system
management.

The report is more than a standard sewer system evaluation study (SSES) because it includes a plan for
infrastructure renewal and operations and maintenance (O&M) improvements. In addition, it leverages current
industry thinking on asset management and ‘best appropriate practices” for wastewater system performance
management. The CMOM Report provides a roadmap for the City to work toward compliance with the requirements
of the EPA’s Findings of Violation. The advantages of adopting the recommendations from the CMOM Report go
beyond regulatory compliance and will help the City reduce the lifecycle cost of assets, improve the efficiency and
effectiveness of operations activities, and increase the level of service to customers.
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1.2 SEWER SYSTEM OVERVIEW

The City’s wastewater system contains an estimated 270 miles of sanitary sewer and combined sanitary and storm
sewers.’

Within the wastewater collection system, there are approximately 6,000 manhole and other structures. The City
wastewater system includes 24 pump stations, 15 of which are owned and operated by Portland Water District (PWD
or the “District”). The following nine pump stations are City-owned and operated:

1. Hope Lane Pump Station 6. Partridge Road Pump Station

2. Franklin Street Pump Station 7. Riverside Pump Station

3. Riverton Drive Pump Station 8. Ashmont Street (Linden Street) Pump Station
4. Curtis Road Pump Station 9. Castine Avenue Pump Station

5. Pennell Avenue Pump Station
The sewer system includes twelve permitted Combined Sewer Overflows (CSOs):

e (CSO Outfalls 006, 013, 014, 017, 018, and 019 to Back Cove
e (CSO Outfalls 024 and 026 to Portland Harbor

e (CSO Outfall 039 to Nason’s Brook

e (SO Outfalls 036, 042, and 043 to Capisic Brook

The collection system and pump stations convey wastewater to the East End Wastewater Treatment Facility (WWTF)
in Portland, which is operated by PWD. The WWTF treats approximately 20 MGD of dry-weather flow, and is
designed to treat 80 MGD during peak weather events. The system covers approximately 21 square miles of land
area, which is the entirety of the corporate boundaries of the City of Portland. The City of Portland has a population of
66,194, according to the 2010 Census.

1.3 SANITARY SEWER OVERFLOW HISTORY AND CORRECTIVE ACTION

One of the responsibilities of the City of Portland’s Wastewater Utilities Section is to prevent sanitary sewer overflows
(SSOs). Overflow events can be harmful to the environment and public health, and are a violation of state and federal
regulations. Between April 2002 and June 2012, the City of Portland reported, as required by the City’s National
Pollution Discharge Elimination System (NPDES) permit, a total of 43 SSOs to the State of Maine Department of
Environmental Protection (Maine DEP). The 43 overflows were reportedly caused by collection system issues, wet
weather events, and pump station failures. Discharges resulting from structural failures or operation and maintenance
issues are strictly prohibited by the City's Waste Discharge License (WDL), which says “No discharge shall occur as
a result of mechanical failure, improper design, or inadequate operation or maintenance.” Table 1-1 breaks down the
reported overflows by volume for each failure mode.

' Various data sources offer different estimates on the system’s length. For example, the City’s Geographical Information System (GIS)
database lists a combined wastewater length of 240 miles, while the City’s March 2012 response to EPA'’s Findings of Violation lists a different
figure.
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Table 1-1: Summary of Causes of Collection System SSO Events

Amount of Overflow

Overflow Failure Mode

Events
Clogged Pipe 14
Structural Pipe Failure 5
Pipe Capacity Failure M
Pump Station Failure 13
Total: 43

A representative event occurred at CSO 42 on February 5, 2012 which was caused by a major clog at a regulator,
discharging wastewater into Capisic Brook. The defective device has caused multiple overflows during its lifespan,
but the particular overflow event on February 5 was estimated to be over 16 million gallons. The issue was resolved
by removing the clog from the regulator device. This type of event is typical of the failures that have resulted in
discharges and subsequent regulatory violations.

The City reports that clogged pipes are often caused by grease, rags, Styrofoam cups, debris, etc. These events are
cleared when detected. Several of the locations that have caused overflows or other problems are on a list of
segments to be inspected by City Wastewater Division periodically. In addition to periodic cleaning, the City
maintains approximately 20,000 linear feet (3.8 miles) of the pipeline annually to address root intrusions and failed
collection system pipe. These issues can and have produced overflows.

Many failures in the wastewater collection system are a result of structural defects, including fallen bricks (brick
sewer), collapsed pipes, offset pipes, and other deformities. Five overflows recorded during the above period were
caused by structural failures in collection system piping. The City has completed spot repairs at each of these
locations and has a renewal list for pipes that are confirmed to be in need of replacement. Table 1-2 lists the 19
collection system overflows caused by structural and maintenance failures.

Table 1-2: Summary - SSO Events Caused by Structural and Maintenance Failures

Date Volume (gal)  Failure Mode Location
8/19/2002 100,800 debris clog Holiday Inn
4/2/2006 unreported debris clog Candlewyck Terrace
9/10/2008 unreported debris clog Sheffield Street

10/28/2008 100 pipe failure Washington Avenue
11/14/2008 unreported debris clog Elizabeth Street
2/13/2009 unreported debris clog Powsland Street
3/28/2009 unreported debris clog Alice @ Hope Street
4/6/2009 unreported debris clog Orono Road
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Date Volume (gal)  Failure Mode Location

5/2/12010 unreported pipe failure Washington Avenue
4/17/2011 unreported debris clog Woodford Street
6/13/2011 unreported debris clog Veranda Street
8/22/2011 unreported debris clog Oxford Street
8/27/2011 unreported debris clog Old Birch Lane
11/26/2011 unreported debris clog Nevens Street
12/20/2011 unreported pipe failure Marginal Way
2/5/2012 16,100,000 pipe failure CS0 42
2/24/2012 unreported pipe failure Powsland Street
3/23/2012 unreported debris clog Woodfield Road
5/10/2012 unreported debris clog Maililly Road

Pipe capacity or maintenance issues (clogging, debris, etc.) that limit pipe capacity during high intensity rainfall
events caused an additional 11 collection system overflow events in the last decade. Table 1-3 lists these events.

Table 1-3: Summary - SSO Events Caused by Wet Weather

Date Failure Mode Location
7/30/2011 SSO Quebec Street
7/30/2011 SSO Vannah Avenue
7/30/2011 SSO York Street
7/30/2011 SSO Quebec Street
10/2/2011 SSO Commercial Street
5/29/2012 SSO Somerset Street @ Elm Street
5/29/2012 SSO York Street @ Park Street
5/29/2012 SSO York Street @ Park Street
5/29/2012 SSO York Street @ Maple Street
5/29/2012 SSO Maple Street @ Commercial Street
6/4/2012 SSO Baxter Boulevard @ Vannah Avenue

City of Portland (222804.79)
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Three of the wet weather overflow events occurred on July 30, 2011, when the City received 0.5 inches of rain. The
event resulted in manhole covers being lifted off of their frames. The City placed the areas on a list for capacity study
and sewer separation. Five similar events were recorded on May 29, 2012, when the City received approximately 2
inches of rainfall. “Capacity Limitation” is recorded as the cause of these events, but maintenance issues impacting
capacity are a more likely cause.

Pump station failures have caused 13 overflow events between January 2002 and April 2012. The pump station
failures were caused by a variety of factors such as pump and Variable Frequency Drive (VFD) failures, level controls
and Supervisory Control and Data Acquisition (SCADA) problems, and an electrical outage. Table 1-4 summarizes
the frequency of the overflow events at each pump station.

Table 1-4: Summary of Pump Station Overflows

Pump Station: Number of Failures:

Riverton Pump Station 4

Franklin Street Pump Station (CSO 18)

Riverside Pump Station 3
Castine Road Pump Station 2
Curtis Road Pump Station 1

Total Pump Station Overflows: 13

At Riverside Pump Station, a SCADA failure caused two of the three overflow events. According to City records, the
issue that caused the events has since been corrected. In 2010, an upgraded SCADA system was installed at the
pump station. Aside from this one repeat occurrence, each of the other overflow events occurred singularly. This
provides evidence that many of the events were caused by failures, maintenance issues or other flow-restricting
events that are not linked to system capacity. After each failure, the City has corrected the issues or developed plans
to correct the issues to prevent future overflow events.

1.4 COMPLIANCE ACTIVITIES

In March 2012, the City received a “‘Request for Information” from EPA that required the City to provide information
needed to determine whether the collection system was in compliance with the Federal Clean Water Act (CWA). The
information request required a complete list of all dry-weather and wet-weather overflows that have occurred since
January 1, 2007. The City was also required to submit general information regarding the collection system and pump
stations assets that would help the EPA determine if there was a violation(s) of the CWA. EPA requested that the
City draft and submit a CMOM Report.

The City subsequently received this Findings of Violation on September 27, 2012. Although the NPDES Permit
authorizes the City to discharge pollutants from 12 permitted CSO outfalls, there were 22 instances since September
1, 2007 during which untreated sewage was discharged into “United States waters” including but not limited to Back
Cove, Portland Harbor, Nason’s Brook, and Capisic Brook. These discharges occurred from the collection system at
locations other than the permitted outfalls. The discharge events are a direct violation of Section 301(a) of the Act, 33
U.S.C. §1311(a).
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2. APPROACH

The CMOM assessment applied a three-phased approach for assessing and making recommendations to address
problems with the City wastewater system. The initial phase involved conducting an assessment of wastewater
collection system infrastructure using available information, visual inspections, and representative modeling of asset
condition. The modeling of asset condition is appropriate for collection system piping and other structures where it is
prohibitively expensive and impractical to survey the entire system directly with visual inspection. The second phase
consisted of defining and organizing renewal needs based on ‘risk-based” analysis derived from accepted asset
management practices. The third phase developed a management framework for the City’'s Wastewater Utilities
Section and Engineering Services Division and its assets, which consists of operations and maintenance (O&M)
practices to effectively maintain collection assets, programmatic recommendations that impact organizational
structures and enforcement activities, and business processes to improve efficiency and effectiveness. The elements
of the three phases are outlined in this section.

21 INFRASTRUCTURE ASSESSMENT

The wastewater collection system assets were divided into two discrete sets: collection system pipes with structures
(manholes, regulators, etc.), and pump stations. An asset is defined in the CMOM Report as a complete, tangible
item that performs a distinct function and that can be maintained. Assets can be repaired or replaced, which
separates them from components which are typically only replaced; assets are made up of components. Renewal
planning, as detailed within this Report is done at the asset level. Examples of wastewater system assets include a
segment of pipe between two manholes, or a submersible pump in a pump station.

Woodard & Curran assessed collection system assets using the following sources of information:
o City's existing GIS data which includes 240 miles of pipe;

e Hydraulic modeling developed for this Report based on GIS data and past models created by CDM
Smith and Jordan Environmental Engineering;

o Existing CCTV inspection data for approximately 34 miles of pipe; and
o Additional 2.7 miles of CCTV inspection data collected for the purpose of this Report.

Pump stations assets were assessed visually by trained wastewater system and structural engineers. This
assessment included structural, process and mechanical assets. It considered a range of performance deficiencies,
including health and safety deficiencies, for each of the nine pump stations:

1. Hope Lane Pump Station 6. Partridge Road Pump Station
2. Franklin Street Pump Station 7. Riverside Pump Station

3. Riverton Drive Pump Station 8. Ashmont Street (Linden Street) Pump Station
4. Curtis Road Pump Station 9

5

Pennell Avenue Pump Station

Castine Avenue Pump Station

Each pump station assessment included the following components:

o Review of available records as provided by the City;

e Review of most recent condition assessments, Capital Improvement Plan (CIP) and related documents
provided by the City,

o Desktop evaluation of pump stations and related operating data; and

o Site visits to visually inspect equipment and discuss historical, current, and qualitative issues with City
Wastewater Utilities Section staff, as well as observation and discussion of maintenances practices.
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2.2 RISK BASED RENEWAL PLANNING

The CMOM Report employs a formal asset management approach using risk-based ranking for identifying and
planning maintenance and renewal of wastewater collection system assets. This approach commenced with asset
information collected during the initial assessment phase. Asset information included data from the City GIS, CCTV
inspections, hydraulic modeling, and pump station visual inspections. Additional information was taken from
completed work orders in Cityworks, the City's Computerized Maintenance Management System (CMMS), performed
on assets. The Cityworks data includes only select City assets so the data had limited value in our assessment. The
asset information was used to perform risk analysis for each asset in the wastewater collection system, where risk is
defined by an asset’s likelihood of failure (LoF) and consequence of failure (CoF). The terms LoF and CoF are
defined in more detail later in this section, however the risk rating is defined as the mathematical product of likelihood
and consequence of failure (Risk rating = CoF x LoF). Risk levels associated with assets were used to prioritize
maintenance practices, as well as short-term renewal projects and long-term planning budgets. A flow chart
describing this asset management practice-derived approach is shown in Figure 2-1.

Figure 2-1: Asset-Management Approach to Renewal Planning

Risk Analysis P
— ~Maintenance®

Practices

City Works Renewal
ccTv '

Projects |

Hydraulic Model

Arrongserm .I
Planning
Budget

Likelihood of Failure is based on an asset's condition, performance and reliability. All three of these factors are
important and must be considered together. An asset in good condition may still have a high likelihood of failure if it
cannot perform as intended. For example, a new pump that is in good condition and reliable would have a high LoF if
it is undersized for the flow it needs to convey. LoF was scored on a scale of 5 to 1, and the guidelines used to
identify the score are described in Table 2-1. Scores can change over time as assets degrade and conditions
change. For example, the LoF of a pipe may increase as roots intrude over the years, then decrease significantly
after root removal is performed. Accurate calculation of LoF, determination of risk, and prioritization of projects
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depend on up-to-date condition information for each asset. It is important that information from pump station and
pipeline inspections be entered into the City's CMMS - Cityworks, to properly track the changing condition of assets.

Table 2-1: Guidelines for Likelihood of Failure Scores

| Likelihood of Failure Score

5 4 3

Asset is not functional, | Asset operable, but| Functions as needed

I R

Fully functional for Fully functional as

requires major repair, | does not function | for current operating | current operating designed, <1/4 life
rebuild or replacementto| as needed for conditions, >3/4 life | conditions, 1/4-3/4 life expended
operate properly current operating expended expended
conditions

Consequence of failure (CoF) accounts for the impact of an asset failure to the wastewater collection system, its
customers or other stakeholders. It considers:

Health and safety of staff and the public;

Level of Service (LOS) to customers;

e Impacts on the environment;

Impacts on regulatory compliance; and

Financial impact to the City and stakeholders;

e The reputation of the City and its departments
CoF is related to an asset's function, role and location. For example, a sewer pipe may have a high CoF because it is
located next to a water body and its failure would impact water quality and public health. The CoF is not subject to
change based on condition, good or poor. LoF was scored on a scale of 5 to 1 using the guidelines presented in
Table 2-2.

Table 2-2: Guidelines for Consequence of Failure Scores

5
Significant risk of serious
injury or death, major
reputation impact and
national media coverage;
complete disruption of
services; significant
environmental damage &
fines; $1M or greater total
financial impact

4
Significant risk of major
injury; reputation impact
and local or regional
media attention;
intermittent services;
localized environmental
damage & fines, $100k-
$1M total financial
impact

3
Low risk of injury,
minor service &
reputation impacts,
no media, possible
environmental
damage, $10-100K
total financial impact

2
Low risk of injury, no
service, reputation,
or media impacts,
minor environmental
damage; $1-10K
total financial impact

1
No risk of injury; in-
house work item;
minor/no
environmental
damage; $1k or less
total financial impact

Consequence of Failure Score

The risk matrix, a graphical representation of the risk score (see Figure 2-2) was used to identify the action level for
each asset. The action level is one of six categories that describe the recommended monitoring frequency or renewal
priority for an asset, depending on its particular combination of CoF and LoF. Assets with low LoF require different
levels of monitoring depending on their COF, while those with higher LoF are recommended for renewal. The CoF
determines the frequency for monitoring or the priority of renewal. Assets with a low CoF are only monitored
occasionally and may be run to failure without high risk or exposure. Assets with high CoF may require frequent
assessment so they can be replaced at the first signs of trouble.

The definition of each action level depends on the type of asset, while the methodology is discussed in more detail in
Sections 3, 4, and 5 of this report.
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Figure 2-2: Risk Matrix - Asset Action Level
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221 Short-Term Renewal Planning

Collection system assets identified as High Priority Renewal and Pump Station assets identified as High Priority or
Immediate Action Renewal are included in the renewal plan as part of the CMOM Report and scheduled for renewal
in the next five years (FY15 - FY19).

Collection system projects to correct assets are grouped by priority and location in the system. Assets identified as
deficient directly through CCTV inspection were given priority over suspected deficient pipes. Many of these pipes
are candidates for rehabilitation or replace-in-kind projects. Those identified by the hydraulic model as capacity
limited, are recommended for years 4 and 5 (FY18 and FY19) to provide time for a more detailed evaluation including
field survey to improve model accuracy and/or flow monitoring, and the necessary time to complete the required
detailed design.

Pump station renewal projects were further evaluated and prioritized based on a cost-benefit alternatives analysis to
determine risk reduction per thousand dollars of asset life cycle cost. This analysis is described in greater detail in
Section 4 of this Report.

Recommended groups of projects and cost estimates for each year are presented in Sections 3 and 4 of this Report.
An effort was made to keep annual replacement budgets approximately equal, to ease budgeting efforts and
assuming most renewal work would be funded from annual operating revenue and not debt service.

2.2.2 Long-Term Budget Planning

In addition to budgeting for the completion of Mid Priority Renewal projects after FY19, failure modeling was used to
predict future asset renewal costs. Failure modeling assumes that certain asset attributes (age, material, location
conditions, etc.) are correlated to condition. For structural and mechanical assets in the pump stations, failure was
assumed to be correlated with age since there was limited data on performance of similar assets under different
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operating conditions. For collection system assets, condition was examined for a representative collection of assets
using statistical analysis to identify patterns of degradation. These patterns and the Mid Priority Renewal projects
were used to estimate long-term renewal budgets for years 6 and beyond (commencing FY20).

2.3 MANAGEMENT FRAMEWORK

The management framework effort included an assessment of operations and maintenance practices; wastewater
ordinances and programs; and staffing and organizational assessment.

2.3.1 Operations & Maintenance Assessment

The objective of the Operations & Maintenance (O&M) assessment in Section 5 of this Report is to move the City
from mostly reactive maintenance to robust preventive and predictive maintenance practices. Woodard & Curran
assessed the City's O&M practices to identify opportunities for improvement. Separate assessments were conducted
for the collection system and pump stations. The following topics were addressed:

Interpretation of risk analysis results to determine asset inspection frequencies;

Inspection technologies and data collection practices;

Rehabilitation and replacement options for specific asset classes;

Recommendations for business practice modifications to increase O&M effectiveness; and
Recommendations for staffing for efficient wastewater system O&M.

23.2 Wastewater Ordinances and Program Assessment

The Wastewater Ordinances and Program Assessment (Section 6) focus on reviewing and evaluating major
programs and ordinances that pertain to the wastewater system. These programs address the following topics:

Fats, Oil and Grease (FOG)
Rat Control/Prevention
|&| Removal and Monitoring
Industrial Pretreatment Program (IPT)
Compliance Activities and Tracking
0 Maine Waste Discharge License (WDL)
o Construction General Permit
0 Municipal Separate Storm Sewer Systems (MS4)
lllicit Discharge Detection and Elimination (IDDE)
Public Education and Outreach
Employee Training Activities
City Code of Ordinance Development

The assessment of each topic includes a background discussion, an evaluation of provisions, and regulatory
requirements. It provides recommendations on implementing the best appropriate practices from the wastewater
industry and identifies opportunities for performance improvement.

2.3.3 Staffing and Organizational Assessment

The Staffing and Organizational Assessment (Section 8) evaluates the wastewater activities of the City’s Wastewater
Utilities Section and the Engineering Services Division. The purpose of the assessment is to recommend processes,
practices, and a staffing structure that will:

e Enhance the longevity and function of the wastewater infrastructure assets while lowering lifecycle costs;
o Improve the performance of wastewater processes; and
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e Help to create a high-functioning organization that incorporates the principles of CMOM and asset
management, and can respond efficiently to current and future challenges.

To complete the assessment, information was gathered from various sources and included, but were not limited to,
staff interviews, reviewing job descriptions and City FY14 budget documents, and evaluating workflow practice
outputs (work orders, reports, etc.).

Woodard & Curran reviewed several organizational structures with senior Department of Public Services staff and
management, the team that manages the wastewater functions of the City of Portland. We reviewed several
organizational framework/scenarios for their effectiveness against several criteria including functional, administrative
and logistical issues. We evaluated staff and the hierarchy of reporting structure, as well as assessment of
efficiencies of activities, staff headcount, and contracting opportunities to reduce cost and/or improve performance.
We did not complete an assessment of comprehensive review of implementation barriers or feasibility, or timeline for
implementation.
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3. COLLECTION SYSTEM
3.1 INTRODUCTION

A risk-based methodology based on accepted asset management practices was used to identify and prioritize
collection system assets that require renewal, and identifying recommended projects. These projects are scheduled
for completion by the City over a twenty year period with short-term projects in years 1 - 5 (FY15-FY19) and long-
term in years 6 — 20 (FY20 and beyond). Woodard & Curran examined several models to estimate future renewal
budgets based on asset characteristics (age, material, etc.), but none of the models demonstrated a strong
correlation with observed data. For example, pipe degradation did not correlate well with condition so age-based
renewal planning was not recommended. A plan for renewal planning and prioritization was developed based on a
systematic condition assessment is presented. This involves a combination of programed CCTV inspections (pipe)
and visual inspections (manholes, pump stations, etc.)

3.2 ASSESSMENT METHODOLOGY

Collection system assets are numerous, mostly buried and located throughout the City. A visual (CCTV) inspection of
every asset to determine condition is prohibitively costly and time consuming. In addition, it is difficult to justify the
value of such an approach. A better approach is to categorize assets based on CoF, and then prioritize inspection
frequency based on risk and anticipated condition. For the CMOM Report, a combination of the following information
sources was employed to identify condition and determine estimated renewal needs and capital priorities, including:

o The City's existing GIS data which includes 240 miles of pipe;

e Hydraulic modeling developed for this Report based on GIS data and past models created by CDM
Smith and Jordan Environmental Engineering;

o Existing CCTV inspection data for approximately 34 miles of pipe; and
o Additional 3.7 miles of pipe CCTV inspection data, collected by Ted Berry Co. for this report.

For ongoing risk assessment and capital needs prioritization, we propose a systematic inspection schedule based on
CoF; this approach would involve inspecting a portion of the wastewater system each year. Some assets may be
inspected more frequently than others, depending on their relative CoF.

3.3 COLLECTION SYSTEM GIS DATA

The GIS data for this Report was received from the City in January 2013. Although the GIS information contained
data omissions and errors (missing invert information and missing or incorrect material types), and does not include
recent capital or renewal projects, it does provide relatively accurate information for most of the wastewater collection
system. The GIS contains 6,977 sanitary and combined sewer pipe segments totaling 240 miles. As mentioned in
Section 1, the total length of the pipe segments according to the GIS data is lower than other estimates of system
length. For the purpose of the analyses in this section, the GIS data was utilized.

Of the pipes in the GIS, 81 percent by length have data indicating their material of construction (Figure 3-1). Of the
pipes with identified materials, approximately half are vitrified clay. Four more materials, including polyvinyl chloride
(PVC), reinforced concrete (RCP), asbestos-cement (ACP) and brick (BR) comprise most of the other half. Only 3
percent of the total system length is made up of other materials, including small amounts of high density polyethylene
(HDPE), wood, fiberglass reinforced plastic (FRP), and other less-common to rare pipe materials. Although the City
has reportedly lined 11.7 miles of sewer since 1985,2 the GIS does not indicate which pipes have been repaired by
that cured-in-place pipe (CIPP) lining process.

2 Sewer Main Rehabilitation, TIF file received from Justin Futia 7/12/2013
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Figure 3-1: Collection System Pipe Material (Miles and %)
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Pipes in Portland’s collection system range in diameter from 6 inches to 10 feet as illustrated in Figure 3-2. The
majority of the pipe is smaller diameter, less than 12 inch.

Figure 3-2: Collection System Pipe Size (Diameter)
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Figure 3-3 shows patterns of pipe installation and the materials utilized over the last 150 years. The oldest pipes in
the collection system were installed in the mid nineteenth century. The average age of a sewer pipe in the system is
45 years old. Vitrified clay was the predominant material used for smaller pipe sizes up until 1970; vitrified clay was
subsequently replaced by ACP, which in turn was replaced by PVC circa 1980. Brick was used for larger sewers
within the City until 1940, when it was phased out in favor of reinforced concrete. The GIS data shows a small
amount of ACP and RCP installed in the 1800s, however this data is in error - either the installation date or the pipe
material is inaccurate as these pipe materials were not available in the 1800s.

Figure 3-3: Collection System Pipe Installation Date by Material
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3.4 HYDRAULIC CAPACITY ANALYSIS

Hydraulic capacity is a key performance metric for collection system assets. The pipes and structures in the
collection system should be engineered for design flows without causing overflows (SSOs), incurring damage
through scour or other, requiring unintended flushing as a result of low velocity conditions, creating excessive
operations and maintenance activity, or otherwise negatively impacting level of service. Design flows include sanitary
sewage, groundwater and rainwater that infiltrates into the system, and in the case of combined sewers, inflows of
stormwater runoff.

There are two types of tools for assessing hydraulic capacity: direct observation using flow monitoring and/or physical
measurement, and indirect assessment using hydraulic modeling. Flow monitoring provides an accurate picture of
capacity at specific locations under sample conditions. If a pipe’s hydraulic capacity is limited by maintenance issues
such as grease or structural issues such as collapsed sections, flow monitoring can readily detect those issues. The
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disadvantage of flow monitoring is that it would be prohibitively expensive and time consuming to evaluate the
capacity of every pipe and manhole in the City’s collection system.

Modeling is an efficient tool for evaluating the capacity of a collection system under a range of conditions. It allows
the analysis of how assets work together to transport wastewater throughout the system. Modeling is a predictive
analysis tool. The user can determine if the collection system or a specific portion of the system has the capacity to
handle the additional flow from a new development or how the system responds to a specific storm event of a given
intensity and duration. While there is significant value in having a calibrated collection system model, modeling
results must be used with discretion. A hydraulic model by default assumes all pipes are in perfect condition, unless
specified otherwise by the modeler. If actual capacity is limited due to blockages, condition, defects, design
differences or other circumstances, the model will over-predict capacity leading to inaccurate predictions. The model
is only as accurate as its underlying data.

The optimum approach to collection system capacity analysis employs both direct (selective flow monitoring) and
indirect (modeling) assessments, along with field investigation such as CCTV investigation and survey. The overall
approach balances cost with the accuracy of the results. Modeling and other data gathering and analysis activities
need to occur incrementally and in parallel; critical locations should be identified by the model and further evaluated
with flow monitoring. Flow monitoring results in turn can be used to better calibrate the model over time. This
incremental process is built into this CMOM Report collection system assessment and planning recommendations
contained herein.

3.4.1 Previous Hydraulic Modeling Efforts

The City of Portland and Portland Water District (District) contract with Jordan Environmental Engineering to maintain
a hydraulic model of the interceptor sewers for the purpose of estimating CSOs along Back Cove, Fore River and
Portland Harbor. The latest version of this model was developed using the US Environmental Protection Agency’s
Stormwater Management Model (EPA-SWMM) version 5.

Jordon Environmental Engineering’s model was revised in 2011 by CDM Smith for the CSO Long Term Control Plan
Tier Il Report (Tier Ill Report). Enhancements to the model included extension of the pipe network above CSOs 13,
26, and 36, delineation of sub-catchments, refinement of runoff modeling and improvements to outfall modeling. The
model was calibrated using data from 34 temporary flow meters installed in 2009, as well as permanent flow
monitoring locations at pump stations and the East End Wastewater Treatment Plant (EEWWTP). The extent of the
Tier Il model and the pipe network contained within is shown in Figure 3-4.

The Jordon Environmental Engineering and CDM Smith Tier Ill models are well-calibrated tools for estimating CSO
volumes and wet-weather storage needs. They were found to be insufficient however, for the purposes of this Report,
which is focused on estimating capacity of individual pipe segments within the collection system rather than
estimating volume of flows discharged. For this assessment, we required a model which included all the pipes in the
wastewater collection system.
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Figure 3-4: 2011 Tier Il Report Hydraulic Model (CDM Smith)
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3.4.2 Sewer System Hydraulic Model

Woodard & Curran developed a hydraulic model of the combined (stormwater and sanitary) and sanitary sewer
collection system assets, shown in Figure 3-5. The model was created in InfoSWMM, a software program created by
Innovyze (Broomfield, CO), formerly MWH Soft. INfo SWMM is based on the US Environmental Protection Agency’s
Stormwater Management Model (EPA-SWMM). EPA-SWMM was originally developed in 1970 and has been
updated and improved upon many times over the decades by the EPA and various private companies. InfoSWMM is
the next evolution of SWMM modeling combing powerful GIS tools with extensive automated processing routines.
The integration function was particularly useful for this report which required working with thousands of assets in GIS.
SWMM-based models remain the industry standard for modeling flow in storm and sanitary sewer networks. SWMM-
based models, including InfoSWMM, contain both a hydrologic module, for modeling stormwater runoff, as well as a
hydraulic module, for routing flows through pipe networks. SWMM models are dynamic (or non-steady state), which
can model flow that vary with time and account for storage within the system.
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3.4.21 Sewer Pipes

Sewer pipes were imported into the wastewater collection system model from the City's GIS data. Roughly 40
percent of the pipe segments imported from the GIS were missing invert elevation data. Of the 7,067 pipe segments,
2,423 had no downstream invert, 2,395 had no upstream invert and 2,006 were missing both downstream and
upstream inverts. Neither the manholes nor the “special structures” in the GIS had any elevation data associated with
them. Field investigation to obtain missing data and to correct apparent errors was performed as part of the CMOM
effort, however we strongly recommended the City continue to review and correct the GIS to improve the accuracy of
the modeling. In our work, it was necessary to make several assumptions to fill in data gaps, including:

1. Utilizing City aerial photo derived 2-foot contour information to approximate rim elevation of manholes.
Manhole rims were assumed to be at ground surface elevation.

2. Where invert elevations were unavailable, constant slopes were assumed between manholes. If there was
insufficient data to assume constant slopes, then invert elevation of the manhole was assumed to be a
depth of 5 feet plus the diameter of the downstream pipe below the rim (ground surface) elevation. If a pipe
depth of 5 feet resulted in inadequate or adverse slopes, then minimum slopes were assumed, as outlined
in the New England Interstate Water Pollution Control Commission (NEIWPCC) TR-16 Manual.

3. Atone location in the model (near the confluence of Capisic Brook into Fore River) the invert elevation of
one 30 inch pipe was simply too low to flow by gravity into the connecting pipe. An “artificial” pump station
was placed at this location to allow flow to be routed downstream; additional survey is recommended.

3.4.2.2 Pump Stations

The model included 22 pump stations, listed in Table 3-1, plus the “artificial” pump station added for continuity as
described in assumption 3 above. Six of the City’s nine pump stations were included in the model; the three stations
that were not included (Hope, Pennell, and Partridge) are located at the extremities of the system and serve only
small areas therefore flows from these three stations were routed directly to the next downstream manhole. Fourteen
District pump stations were included in the model and one of these, the District's Westbrook pump station was
modeled as an outflow from Portland’s system as this pump station discharges into the collection system that flows to
the wastewater treatment plant in Westbrook. With the exception of private pump stations on Knight and Riverside
Streets, private systems (lift stations and the gravity sewers feeding them) were not included in the mode; flows from
private systems were routed to the first downstream City manhole. Maintenance and performance of private systems
is not the City’s responsibility, therefore they are excluded from the model and all renewal plan considerations.

Table 3-1: Modeled Pump Stations

Pump Stations

Arcadia Street (District) India Street (District) Riverside Street (City)
Ashley Lane (District) Knight Street (Private) Riverton Drive (City)
Baxter Boulevard Ashmont Street (City) Stroudwater (District)
Curtis Road (City) Northeast Main (District) Summer Place (District)
Fore River (District) Parsons Pond Drive Waldron Way (District)
Franklin Street (City) PWD (District) Westbrook Pump Station
Highway 302 (District) Quaker Lane (District)
Castine (City) Riverside Street
** Modeled as an outflow from the model
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Given that wet well geometry and pump curve information was not available for model development; all pump
stations were assumed to be “ideal” pumps, which pump sewage out at the same rate it flows into the wet well. We
strongly recommend that missing pump station data be added to the model to improve its accuracy in the immediate
future. Adding storage to pump stations (consistent with actual conditions) will result in a delay and reduce peak
flows in the model from contributing areas, which may yield model results that reflect actual conditions with additional
capacity in downstream sewers.

3.4.2.3 Outfalls

The model included 42 outfalls, as shown in Figure 3-5. Geometric information for these outfalls (weir length, height,
etc.) was imported from the existing Jordan Environmental Engineering model. According to the Tier Ill Report, outfall
information in the Jordon Environmental Engineering model has been updated over the years as changes have been
made to the structures (such as raising the weir heights), so these data are assumed to be reasonably accurate. The
modeling efforts for the Tier IIl Report did include additional improvements to the outfall information.

3.4.3 Modeling Flows

Dry and wet weather flows were added to the model for calibration and to evaluate hydraulic performance during a
typical heavy rain. Dry weather flows into the collection system include sanitary sewer flows collected from District
data, and estimated infiltration of groundwater through leaks in pipes and manholes. Wet weather flows included the
combination of dry weather flows plus additional infiltration from higher groundwater, and inflows through combined
sewer catch basins, connected roof drains, and perforated (pick holes) manhole covers. In InfoSWMM and other
SWMM-based models, both dry and wet-weather flows are added at the manholes rather than along pipes.

3.4.3.1 Dry Weather Flow

District water billing data from 2012 was used to estimate sanitary flows into the system. Sanitary flow was assumed
to be equal to the average usage for the three lowest-usage months (March, April and June 2012), equal to 4.7
million gallons per day (MGD). The lowest-usage months were chosen to ensure that water used for irrigation and
other purposes, not discharged to the collection system, was not included in the sanitary flow.

Sanitary flows were distributed throughout the system using geo-location. Flows associated with each account were
assigned to the manhole closest to the account address. As stated above, in SWMM-based models inflows to the
system are assigned to specific manholes; this is a basic assumption of the numerical model which is much simpler
than assigning flows within pipes.

Out of 20,462 District accounts within the City of Portland, 19,822 were successfully geo-located within the system.
Table 3-2 provides a summary of flows from geo-located accounts. Flow from the remaining 1,051 accounts, which
represented 5 percent of the total sanitary flow, was distributed evenly across the geo-located accounts.

Table 3-2: Customer Accounts Connected to Sewer System

Customer Number of Estimated Percent of
Type Accounts  Sanitary Flow  Total Sanitary
(galiday) Flow
Residential 18,340 3,050,454 66%
Commercial 1,884 1,366,092 29%
Government 195 186,434 4%
Industrial 43 54,148 1%
Total 20,462 4,657,128
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As can be anticipated, sanitary flow varies throughout the course of the day as water use changes. It is important to
account for these diurnal variations because peak diurnal flow can be as much as double the average flow, so simply
modeling the average flow could fail to identify capacity problems. For the Portland model, minimal calibration (i.e.,
flow monitoring) data existed beyond the influent flow at the wastewater treatment plant, so customized diurnal
curves could not be developed. Instead, typical diurnal curves were used in the model, as depicted in Figure 3-6.
These curves have been developed based on AWWA guidance and past Woodard & Curran project experience.

Figure 3-6: Typical Diurnal Curves for Sanitary Flows
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Dry weather infiltration was estimated by subtracting the total average sanitary flow of 4.7 MGD from the average
flow into the WWTP during dry weather (14 MGD). Dry weather flow was calculated from 2012 daily WWTP influent
flows by removing flows that occurred within 5 days of measureable rainfall, and averaging the remaining flows. This
procedure is based on Massachusetts DEP guidelines for I/l studies.

The resulting 9.3 MGD of estimated dry-weather infiltration was distributed evenly among all of the manholes in both
the combined and sanitary systems. Figure 3-7 shows the modeled dry-weather flow into the WWTP over the course
of a day. Small peaks are due to numerical instability in the model. These are insignificant in the wet weather flow
results discussed below, and could be reduced in future model runs if better invert, pump station, and outfall data is
available.

Figure 3-7: Model Flow into WWTP - Dry Weather Conditions
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3.4.3.2 Wet Weather Flow

A wet weather event contributes flow to the system in two ways: 1) Runoff from catchments with combined sewers
will flow into the system through combined sewer inlets, and 2) Rainfall-derived infiltration and inflow (RDII) will enter
the system through combined and sanitary sewers via cracks, open or offset joints, and connected roof drains. Wet
weather flow is modeled by dividing the area into sub-catchments, entering parameters describing runoff processes
for each sub-catchment, assigning the flow from each sub-catchment to a specific manhole, and importing rainfall
data.

For the Portland model, 403 sub-catchments were delineated, ranging in size from less than 1 acre to 580 acres (see
Figure 3-6). The impervious area in each sub-catchment was estimated from the City’s GIS. Infiltration rates were
initially calculated from the Cumberland County NRCS soils data layer, though they were adjusted during model
calibration. The Horton Infiltration Method was used describe how infiltration rate decreases over time during steady
rain. The EPA SWMM hydrograph method was used to route runoff to the nearest manhole. It was assumed that all
runoff generated in sub-catchments with combined sewers contributed to sewer flow (no depression storage or direct
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runoff to surface water), while none of the runoff generated in sanitary sewer sub-catchments contributed to sewer
flow.

3.4.3.3 Model Calibration

We calibrated the model using the storm of April 22, 2012, during which 4.2 inches of precipitation fell over 40 hours.
According to the Northeast Regional Climate Center's Extreme Precipitation tables for Portland, this storm event
corresponds to between a 2 and 5 year storm for the area. Rainfall data was obtained in 15-minute intervals from
National Weather Service (NWS) online data for the rain gauge located at the Portland International Airport. A
hyetograph for this storm is shown in Figure 3-8. This same rainfall pattern was assigned to all sub-catchments.

Figure 3-8: Model Calibration Rainfall Event
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The WWTP influent flow meter was used for model calibration. Figure 3-9 shows the rainfall and the corresponding
WWTP influent flow; peak flow into the WWTP during the event was 94.5 MGD. To calibrate the model to mimic
observed flows at the WWTP, parameters affecting runoff were adjusted within reasonable limits. The impervious
area was decreased to account for roofs and driveways that flow to pervious surfaces rather than to the collection
system. The amount of RDII that enters the collection system was also adjusted downward. The infiltration rate was
adjusted to a system-wide 5.0 in/hr, which is within the range of 2.0 to 6.3 in/hr typical for Portland soils.

After adjusting the runoff parameters, the modeled peak flow was 99 MGD as compared to the 95 MGD observed at
the WWTP. Figure 3-9 depicts a comparison of modeled flow versus actual flow into the WWTP during the selected
April 22, 2012 wet weather event. For the purpose of evaluating capacity of sewer pipes, peak flows are more
important than volumes. A modeled peak flow (99 MGD) was sufficiently accurate and relative to the actual peak flow
(95 MGD) for the purpose of this CMOM Report, to provide system-wide capacity estimates.
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Figure 3-9: Modeled versus Actual Flow
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3.4.3.4 Design Storm

The 1-inch 1-hour storm was used as the design storm for evaluating capacity. It is known that capacity issues in
Portland (evidenced by SSOs) can occur with storms approximating this intensity. This rainfall volume represents
between a 2 and 5 year event for 1-hour duration.

3.4.3.5 Capacity Analysis Results

Capacity results for the design storm are shown in Table 3-3. Pipe segments were classified into five groups based
on the results, including whether they cause an SSO or surcharging in the upstream manhole, or whether they are
flowing at some percent of their full pipe capacity. The five classifications or groups were used in the collection
system risk analysis to score assets based on their hydraulic capacity.

According to the model, the majority of pipes in the system flow at less than 50 percent capacity during the design
storm. The only pipe segments within the model that resulted in SSOs are located in the Capisic Brook watershed, as
depicted in Figure 3-10. The pipes in this area were recently replaced as part of the West Side Interceptor project;
however, the GIS data contains the pipe network prior to the work being completed. The inconsistent data highlights
the need to keep the GIS updated as renewal projects are completed, so that accurate information is available for
modeling and other analyses.

The model did not predict any of the SSOs that have occurred in the recent past; refer to Section 1 for a list of SSOs.
In particular, the model did not predict any of the several SSOs that have occurred on or near York Street. The lack
of predicted events suggests that these SSOs are due to pipe condition (structural issues such as collapses or
maintenance issues such as grease or other blockages) not pipes that are undersized. The model assumes all pipes
are in like-new condition, and does not account for flow restrictions due to deteriorating conditions as result of lack of
maintenance. SSOs are reported for only a fraction of the high-intensity storms, which is further evidence they may
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be the result of intermittent maintenance issues (such as debris blockages deposited at the bottom of the hill), rather
than permanent capacity issues such as undersized pipes or shallow sloped pipes.

Table 3-3: Summary of Hydraulic Capacity Results

Description

Pipe flows at <50% Capacity

Length in
Portland

System (mi)

Percent
of
System

Pipe flows between 50% and 80% Capacity 54 2.4%
Pipe flows at >80% Capacity 6.3 2.8%
Pipe causes surcharging in upstream manhole 0.5 0.2%
Pipe causes overflows in upstream manhole (SSO) 0.1 0.1%
Total 227 100%

The City should continue to refine the hydraulic model over time to improve its accuracy, and keep it up to date with
sewer system renewal investments and development. The accuracy of the model could be improved by adding
specific pump station information (such as wet well geometry and pump curves), and adding inverts to GIS from as-
built drawings and field surveys. Complete invert data will also be useful for enhancing asset management and
project planning. It is also recommended that flow monitoring be employed to provide calibration data for the model;
flow monitoring will have the added benefit of providing information to help prioritize I/l reduction efforts. Suggested

flow meter basins are shown in Figure 3-11.
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3.5 CCTVINSPECTION INFORMATION

Two sources of CCTV inspection information were used as part of the analysis for the CMOM Report. These sources
included existing CCTV inspection data collected by and for the City in the past, and NASSCO structural condition
ratings provided by Ted Berry Co. Inc. from inspections completed in 2013 as part of this CMOM Report.

The existing CCTV data was provided as four database files for observations made during 1,868 inspections
between 2008 and 2012. Observations of condition and defects were coded using the City’s independent system,
and not a recognized system such as National Association of Sewer Service Companies (NASSCO) Pipe
Assessment and Certification Program (PACP).

Ted Berry Co. work was to be completed based on Woodard & Curran selecting 10.8 miles of pipes based on
preliminary CoF calculation, and representing a diversity of pipe materials and locations throughout the City. At the
time of this Report, condition information for 3.7 miles of this additional survey was available from Ted Berry Co. and
has been incorporated into the analysis.

The NASSCO PACP rating system provides standardized, quantitative method for describing the condition of the
sewer pipes. NASSCO rates observed structural and O&M defects on a scale of one to five. A score of five describes
a major structural defect in a pipe that typically prohibits the pipe from passing flow. A score of one indicates a minor
structural defect which does not impact the ability of the pipe to transmit flow, but may turn into a more severe defect
in time.

Ted Berry Co. provided CCTV data using NASSCO standards and a database format which was directly imported
into GIS for use in the risk analysis. The City's CCTV inspection data required three data-manipulation steps to
prepare it for analysis:

1. Information was compiled from various data tables in the four database files into a single table of relevant
information. Access to the databases was gained by obtaining a password from the inspection database
software vendor (GraniteXP). The database structure was then reverse-engineered, a process which
included assigning new unique identifiers to several record-types because identifiers were repeated among
the four databases.

2. Compiled inspection data was matched to pipe segments in the GIS. Pipe segment IDs were not recorded in
the City inspection data, so upstream and downstream manhole IDs were used to match inspections to
segments. Inspections for 1,127 segments were successfully matched using this method. Inspections for
356 more segments were matched manually, using street names, pipe lengths, and other available
information. Where possible, these inspections were divided up by segment, resulting in 96 additional
inspection records. When this process was complete, 481 of 1964 inspection records (24 percent) remained
unmatched. Inspection records were successfully matched to 34 miles of pipe, or 14 percent of the system
length in GIS. During this process, we found multiple CCTV inspections had been completed on the same
pipe segments.

3. The matched inspection data was converted into approximate NASSCO PACP ratings for each segment.
The inspection data consisted of a list of codes representing individual observations made by the CCTV
crews during each inspection. Woodard & Curran’s NASSCO-certified inspector reviewed the code
descriptions and used best judgment to correlate them to NASSCO PACP structural defect ratings. After
assigning ratings to each observation code, each pipe asset was assigned an overall rating equal to the
highest observation rating. In other words, the condition of each pipe was based on the condition of the
single worst observed defect.

Table 3-4 shows average NASSCO PACP ratings for inspected pipes. Both the City and Ted Berry Co. data are
included in these averages. Average ratings were low (close to 1), meaning that pipes which were inspected were
typically in good condition. Significant structural defects (scores of 4 or 5) were observed in 167 (13%) of inspected

pipes.
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Table 3-4: Average NASSCO PACP Condition Rating by Material

Average Condition ~ Pipe Segments

Pipe Material Rating (Min/Max) with Condition
Data

Asbestos Cement 0.70 (0/5) 94
Brick 1.41(0/5) 58

PVC 0.69 (0/5) 99
Reinforced Concrete 1.08 (0/5) 169
Vitrified Clay 0.89 (0/5) 655

Ductile Iron 1.2 (013) 5
Unknown Material 0.74 (0/5) 171
All Inspections 0.89 (0/5) 1253

3.6 FAILURE MODELING OF ASSETS

Woodard & Curran used statistical analysis of collection system data to look for patterns of failure that could be used
to estimate long-term renewal budgets. Pipe characteristics which correlate to failure rates could be used to predict
the rate of failure of assets and the renewal effort required to maintain an acceptable level of service.

3.6.1 Pipe Failure Modeling with KANEW

KANEW is a failure modeling software tool that is used to predict long-term asset renewal requirements for pipe
systems. The model was originally built for water pipes in the 1990s by the American Water Works Association, but it
can be applied to any pipe type that degrades over time. The central assumption behind KANEW is that for groups of
pipes that share common characters (such as material or soil type), failure is a function of age. Age-based failure is a
concept that makes intuitive sense: the older a pipe gets, the more likely it is to fail. The user enters age distributions
and failure coefficients for each group (cohort) of pipe, and KANEW predicts the annual linear feet of renewal
required for each pipe cohort.

The data collected and analyzed for the City’s wastewater collection system showed no statistically valid connection
between age and pipe condition, so the fundamental assumption of KANEW (condition changes with age) was not
valid for the City’s wastewater infrastructure. This does not mean there is no connection between pipe age and
condition, but simply that it did not appear in the data set analyzed. This is an important finding, since much of
discussion and planning for capital renewal in Portland’s system is based on the assumption of age-related failures. It
may seem counterintuitive that the old pipes in Portland are generally not in poor condition, but that is the case
according to the data analyzed.

An example renewal planning exercise using KANEW with Portland’s wastewater pipe data is presented in
APPENDIX A. The exercise assumes various pipe degradation rates by pipe material type that are commonly used in
the wastewater industry.

3.6.2 Statistical Analysis

Prior to using KANEW for making renewal predictions, Woodard & Curran tested available collection system pipe
condition information to determine if there was a statistically valid connection between age and condition. The ideal
data set for testing this assumption would be many years of system-wide data on asset condition or a complete
condition data set of all Portland’s wastewater pipes, which represent various ages of installation. We anticipate this
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type of data would be available in the future as the City implements the data gathering recommendations within this
CMOM Report.

It was assumed that pipe with condition scores of 4 or 5 had essentially failed. One issue with using condition data is
that assets that have already failed and been replaced are not included in the data set. This biases the results by
reducing the apparent incidence of failure. The analysis did not presume that this bias was significant.

Two statistical analyses were used to test correlations between failure and age and other parameters:

e Linear Regression was used to test for correlation between condition and quantitative characteristics such
as age or diameter. For example, when testing age, the analysis determined if as pipe age increased, there
was a proportional change in condition. Linear regression assumes a linear relationship between the two
variables, but it can be used to identify relationships that are only approximately linear. Linear regression
analysis produces two key results as described below:

- R-Squared: This value is an indication of the performance of the regression analysis. It is scored
on a range from 0 to 1, with 1 meaning that the regression can explain 100% of the variability
observed in the dependent variable.

- P value: This parameter indicates the probability of a linear relationship existing between the
dependent and independent variables. It indicates the likelihood of a correlation between the two
variables. The P value ranges between 1 and 0, the lower the score the higher the probability of
correlation. For example, a P value of .05 indicates a 95 percent confidence in the correlation.

In order to prove statistical correlation with the linear regression analysis, the P value must be less than .05
(95% probability of correlation).

e ANOVA (Analysis of Variance) was used to test for correlation between condition and categorical
characteristics such as pipe material. ANOVA determines if there is a predictable statistical difference
between the conditions of pipes of different categories (i.e. material). As with linear regression, the P value
is an important result of this test which indicates the likelihood of a relationship. In the case of ANOVA, the P
value indicates whether the average condition is statistically different between at least two of the categories.
ANOVA does not indicate which categories are different or even how many. It only indicates whether at
least one category differs from at least one other. A P value of less than 0.05 is required for a significant
relationship. ANOVA only works if the variances are similar among the various categories.

The results from the statistical analyses of the pipe characteristics are described below and illustrated in Table 3-5.

Age: Age was determined for each asset from the pipe installation data in the City’s GIS. The linear regression
results for pipe condition versus age showed a low probability of correlation of 17 percent. Pipes do not appear
to fail based on age, according to this analysis. Their failure may instead be due to factors such as aggressive
soil types, poor bedding, or vibrations imparted on the pipe.

Street Classification: This analysis examined the effect of the type of street under which a sewer pipe resides.
The theory is that the proximity to dynamic loads from faster and more frequent traffic on major roads may
impact rate of failure of sewer pipes below. ANOVA was used for this analysis to determine if any street
classifications showed a significant impact on pipe condition. The results show a probability of difference of
only 29 percent, suggesting that no relationship exists between pipe condition and street classification.

Soil Type: This analysis examined how the soil surrounding the pipe might affect the failure rate, exclusive of
controlled backfill. Different soils exert different mechanical forces on the pipe, and may differ in chemical
characteristics such as pH and oxidation potential. Soil types were obtained from an NRCS GIS layer. An
ANOVA analysis was used to determine if the pipes residing within different soil types had an impact on the
condition. The results show a probability of difference of 54 percent, suggesting that no relationship exists
between pipe condition and soil type.
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Diameter: This analysis looked for a correlation between diameter and condition. Both Linear Regression and
ANOVA analyses were used to test for a correlation. Linear Regression tested whether as diameter increases
the condition increases or decreases, and ANOVA tested if there were any significant differences between
condition and pipe diameters in the collection system. Neither of the analyses yielded significant correlations.
ANOVA returned a 68 percent probability and Linear Regression returned a 62 percent probability.

Material: This analysis looked for a correlation between pipe material and condition. This was tested with the
ANOVA test. The test resulted in a probability of 89 percent correlation, the highest of all characteristics
examined. The largest difference between average conditions was between ductile iron (average condition of
1.4) and PVC (average condition of 0.69). It would be valuable to repeat this analysis with additional CCTV
data in the future.

Table 3-5: Failure Model Statistics Results

ANOVA Test

Street Class vs. Condition

Probability of Correlation P Value

Soil Type 54% 0.46
Diameter vs. Condition 68% 0.32
Material vs. Condition 89% 0.11

Linear Regression Probability of Correlation PValue  R-Squared

Age vs. Condition 17% 0.83 3.40E-05
Diameter vs. Condition 62% 0.38 6.10E-04

3.7 RISK-BASED ASSESMENT OF ASSETS

Capacity predictions from the hydraulic model, condition information from the City’'s CCTV data, and additional GIS
analyses were employed to calculate risk and to identify action level for each pipe asset in the collection system.

Separate condition information for manholes was not available and therefore, for the purposes of this Report,
manholes and their downstream pipes were considered as a single asset with the same LoF and CoF. This
assumption is valid for most manholes, which typically need to be renewed when a major pipeline capital project is
executed. It is recommended that moving forward the City maintain condition and maintenance information for
manholes and pipes as separate assets; this will allow the City to more efficiently manage maintenance, replacement
and rehabilitation of these assets.

Condition information was unavailable for special structures including outfalls, diversion structures, and hydrobrakes,
so risk analysis was not performed for these assets. Although the system contains few (on a relative basis) of these
types of assets, they could have a high CoF. They should be managed as individual assets in a similar way to pipes
and manholes with renewal included in the annual capital planning process as appropriate.

3.7.1 Consequence of Failure Assessment

The Consequence of Failure (CoF) metric is a numerical rating of 1 to 5 that indicates the magnitude of possible
impacts resulting from the failure of an asset to perform as required, with 5 being the most significant impact. CoF
should consider the range of negative outcomes that could occur, from financial and regulatory consequences to
environmental and social impacts. The following factors were considered in determining the magnitude of impacts:

o Safety and the possibility of resulting injury or death,
e  Sewer service impact,
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e Reputation (social), media coverage,
e Environmental contamination and regulatory non-compliance, and
e Financial impact.

Table 3-6 provides a description of the guidelines used for assigning consequence scores. These guidelines served
as way to calibrate scores in different categories to the same absolute scale.

Table 3-6: Guidelines for Consequence of Failure Scores

Consequence of Failure Score

5 4 3 2
(Very High) (High) (Moderate) (Low)
Significant risk of serious | Significant risk of major | Low risk of injury, |Low risk of injury, no

No risk of injury; in-

injury or death, major
reputation impact and
national media coverage;
complete disruption of
services; significant

injury; reputation impact
and local or regional
media attention;
intermittent services;
localized env. damage

minor service &
reputation impacts,
no media, possible
env. damage, $10-
100K

service, reputation,
or media impacts,
minor/eventual env.
Damage; $1-10K
total impact

house work item;
minor/no env.
Damage; $1k or less
total financial impact

& fines, $100k-$1M
total financial impact

environmental damage &
fines; $1M or greater total
financial impact

The guidelines were translated into six data categories to describe the CoF in the collection system. Every pipe asset
in the collection system was assigned a CoF score of 1 to 5 in each of the categories described here, including:

Proximity to Critical Users
Street Classification

Pipeline Diameter

Proximity to Surface Water
Proximity to Railroads

Force Main or Gravity Sewer

Proximity to Critical Users:

This category accounts for a pipe asset's proximity to critical users, which we've identified as schools, commercial
centers (businesses), and public safety (hospitals, fire and police stations). The failure of a pipe could impact nearby
users in a number of ways; a collapse or blockage may cause flooding and services could be interrupted until bypass
pumping is installed or a permanent repair is made. Users’ access to their facilities could also be impacted by repair
activities.

Schools and businesses are considered critical users because the impacts of a failure could affect a large number of
people, cause loss of revenue and have other negative impacts. Hospitals, fire and police stations are considered
highly critical because impacts could reduce their ability to protect public health and safety. Parcels containing critical
users were determined from GIS data sources, including parcel data and Maine GIS layers. A 60-foot buffer was
drawn around each parcel, and assets were assigned the highest score of the buffer areas they touched. User types
and their associated CoF score utilized in the model are presented in Table 3-7.
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Street Classification:

This category accounts for the impacts of pipe failures to traffic flow and safety, as derived from the City's GIS. For
example, if a pipe failed under a major arterial street, traffic delays and diversions would likely impacts more people
than if a pipe failed on a residential street. A sinkhole caused by a collapse would impact more people in a major
street than in a minor one. Street classifications and their associated CoF scores utilized in the model are presented
in Table 3-7.

Pipeline Diameter:

This category accounts for effect of pipe diameter on the potential consequences of failure. Pipes in Portland’s
wastewater collection system range from under 8 inches to 120 inches in diameter. Larger pipes would be more
disruptive and expensive to replace or repair. Larger diameter pipes carry higher flow rates, resulting in greater risk of
environmental damage. Pipe diameters and associated CoF score utilized in the model are presented in Table 3-7.

Proximity to Surface Water:

This category accounts for the consequence to water resources due to sewage spills and construction activities
resulting from a pipe asset failure. Water resources were identified using the National Hydrography Dataset, as well
as our knowledge of the City of Portland. The National Dataset includes all coastal and fresh waters. Many of the
major water bodies (i.e. fresh and estuarine waters) within and surrounding Portland are impaired for some
parameter, so the consequence to all water bodies was considered equal. While we recognize that surface water
resources may vary in ability to assimilate pollution; assuming equal impact provides a conservative estimate of
possible consequences of a sewage spill.

A 200-foot buffer was applied to pipes. It was assumed that a spill beyond this distance would be less likely to impact
surface water. Assets were given CoF scores relative to their proximity to this buffer. Proximity to Surface Water and
the associated CoF score utilized in the model are presented in Table 3-7.

Proximity to Railroad:

This category accounts for the additional challenges and expense of repairing sewer lines near railroads. Permits,
flaggers, insurance and more costly construction techniques such as jacking and boring may all be required for work
with 50 feet of a railway centerline.

A 100-foot buffer was applied to all railroads for this category. Assets were given CoF scores relative to their
proximity to this buffer. Proximity to Railroad and the associated CoF score utilized in the model are presented in
Table 3-7.

Force Main or Gravity Sewer:

This category attribute accounts for the higher CoF for a force main versus a gravity sewer pipe of the same size. A
force main can easily transport a multiple of four or more times the flow of the same size gravity pipe. For example,
an 8-inch sewer pipe at a typical slope of 0.003 ft/ft and flowing %2 full carries approximately 125 gpm, whereas an 8-
inch force main flowing at a moderate velocity of 3 fps carries 500 gpm. Assets were given CoF scores that were
binary in nature and relative to each other, where Force Mains were given a CoF score of 5 representing the highest
consequence and Gravity Sewers a score of 1 for the lowest consequence. The associated CoF score utilized in the
model are presented in Table 3-7.
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Table 3-7: CoF Scoring Methodology

Consequence of Failure Score
Weighted 5 4 3 2

Factor (Very High) (High) (Moderate) (Low)

Hospitals / Commercial & Residential
Nursing Industrial (single & multi-
Homes / family)
Public Safety
Street 16.7% | Interstate |Principal Arterial /| Major Collector | Local, Minor Cross-
Classification Other freeway or arterial country
expressway

Pipeline 16.7% > 60" 24" - 60" 12"-22" <=8" NA
Diameter
Proximity To 16.7% NA < 200 feet NA > =200 feet NA
Surface Water
Proximity To 16.7% NA <100 feet NA >=100 feet NA
Railroads
Force Main or 16.7% | Force Main NA NA NA Gravity
Gravity Sewer Sewer

For this effort, all six categories were assumed to be equally important to the overall consequence of failure for a
particular asset, so all categories were weighted evenly at 16.7%. The weighted category scores were summed to
obtain a single composite CoF score for each asset. The scores for each category can however be weighted
differently, and according to the significance of their role in the CoF of an asset. The process of evaluating and
adjusting weighting is typically done through a collaborative process with wastewater system stakeholders, including
customers and those potentially impacted. We recommend weighting factors be revisited with regularity and
adjusted as appropriate to accurately reflect the needs of the system users.

3.7.2 Likelihood of Failure Assessment:

The Likelihood of Failure (LoF) metric is a numerical rating from 1 to 5 that indicates the condition, performance, and
reliability of each asset in the collection system, with 5 being the highest and 1 being least likely to fail. Likelihood of
failure attempts to identify the potential for an occurrence, and this assessment used two categories of reliability to
describe an asset’s likelihood of failure:

e Structural Condition, and
o \Wet Weather Hydraulic Performance

General guidelines (Table 3-8) were developed and used to assign LoF scores for each of the categories.

Table 3-8: Guidelines for Likelihood of Failure Scores

Likelihood of Failure Score

5 4 3
(Very High) (High) (Moderate)
Not functional - requires | Operable, but does not [Functions as needed| Fully functional for | Fully functional as
major repair, rebuild or | function as needed for | for current operating| current operating | designed, < % life
replacement to operate current operating conditions, > % life |conditions, "4 - % life expended.
properly. conditions. expended. expended.
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Similar to the CoF categories, the LoF categories are rated on a scale of 1 to 5 and weighted according to the
significance of their role in the LoF of an asset. The rationale for including these categories and the methods for
scoring them is discussed in detail below.

Age is often considered to be an indicator of pipe condition, but it was not included as a LoF category. As described
earlier in this CMOM Report, based on a statistical analysis of the available data, no correlation was found between
age and pipe condition in the City’s wastewater system; this finding is discussed in more detail in Section 3.6.

Structural Condition:

Structural condition is based on CCTV inspection data. Scores were assigned based on NASSCO PACP ratings, as
shown in Table 3-4. The risk analysis requires that every asset in the system have a NASSCO PACP condition
rating, so it was necessary to assign scores to pipes with no inspection data. Pipes with no inspection data were
assigned the average score for their material based on City and Ted Berry Co. inspection data. Pipes of unknown
material, or of a material that had no inspection data were assigned the average NASSCO PACP condition score of
all inspections.

The average condition of inspected pipes was good, so the LoF score assigned to uninspected pipes was also low.
This should not be interpreted as a guarantee of similar condition for these uninspected pipes and a reason not to
inspect them. Uninspected pipes should be priorities for inspection at the frequency dictated by their action level, as
described in Section 5 of this Report.

Wet Weather Hydraulic Performance:

Wet weather hydraulic performance accounts for each pipe asset’s ability to carry flow during wet weather events. In
a system with combined sewers and significant I/l, individual pipes should have the capacity to carry wet weather
flows with a low likelihood of causing SSOs.

The hydraulic capacity results for a 1-inch/hour (2 to 5 year probability) storm presented in Figure 3-11 were used to
generate scores for each pipe segment. Scores were assigned as shown in Table 3-9. The scores are based on
model results and reflect the capacity of each asset in perfect condition. The scores do not reflect maintenance
issues such as roots, blockages from fats oils and grease, or structural issues such as collapses.

Table 3-9: LoF Scoring Methodology

Category | Weight 5 4 3 2 1

Likelihood of Failure Score

(Very High) (High) (Moderate) (Low) (Very Low)
Structural 50% | NASSCO rating [INASSCO rating| NASSCO |NASSCO rating| NASSCO
Condition of 5 of 4 rating of 3 of 2or1 rating of 0

Wet Weather 50% Pipe causes | Pipe causes | Pipe flows | Pipe flows at | Pipe flows at
Hydraulic overflows in | surchargingin | at>80% | 50% to 80% <50%
Performance upstream upstream capacity capacity capacity
manhole (SSO) |  manhole

The scores for each category were weighted according to the significance of their role in the overall LoF. For this
analysis, the two LoF categories assumed to be equally important to the overall likelihood of failure for a particular
asset, so they were weighted evenly. Weighted category scores were summed to obtain a single composite LoF
score for each asset.
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3.7.3 Risk Results

Risk is the product of CoF and LoF when using accepted asset management practices for renewal planning. With
CoF and LoF each scored on a scale of 1 to 5, risk is scored on a scale of 1 to 25. Figure 3-12 summarizes the
relative risk rankings for collection system pipe assets. The City’s collection system assets are generally low risk on
this absolute scale. As indicated in Figure 3-12, the majority of assets (92%) have a risk of score of 6 or below; only 8
percent had a risk score of 6 to 12, and no assets have a risk score higher than 12. This low scoring is due in part to
the low LoF. Most assets appear to be are in good condition, based on the collected and reviewed condition data.
According to the modeling performed most pipes have sufficient hydraulic capacity to prevent SSOs and convey
wastewater to pump stations or outfalls.

Low risk rankings are also due of the weighting method used for CoF; six equally-weighted categories. A high score
in only one category will likely be diluted by low scores in the others. These observations do not mean that the risk
methodology is incorrect, since any scoring and weighting system will have biases. It is important that City recognize
these biases, and reevaluate the scoring system as part of the iterative processes of renewal planning and risk
management. Absolute scoring is of far less importance than relative risk ranking when prioritizing projects for
renewal.

Figure 3-12:  Summary of Risk for Collection System Pipe Assets

The recommended action level was determined for the 6,977 collection system assets by plotting them on the risk
matrix shown in Figure 3-13. Their location on the chart determines the asset’s action level. Because there are so
many assets, many of them appear at the same location on the matrix; the size of each blue dot in the figure is
relative to the number of assets at a particular location.

The results of the risk analysis and as summarized in Table 3-10, indicates that the majority of assets (79%) fall
within the Sample Assessment and Regular Monitoring action levels. Recommendations on frequency of CCTV
inspection for these assets are presented in Section 5.4. It is anticipated that these inspections will identify more
assets with high LoF that will become priorities for renewal in subsequent years.

The risk analysis and matrix identified 365 assets that are “High” and “Mid-Priorities” for renewal. The prioritized
segments are shown in Figure 3-15. No assets were identified as requiring Immediate Action.
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Table 3-10: Action Level Summary

Action Level Number of Pipe Percent of Total Pipe
Assets Assets

Sample Assessment 5,527 79%

Regular Monitoring 1,061 15%

Frequent Assessment 24 0%

Mid Priority Renewal 288 4%

High Priority Renewal 77 1%

Immediate Action 0 0%

Total 6,977 100%
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3.8 RECOMMENDED COLLECTION SYSTEM RENEWAL PLAN

The renewal plan is broken into Short-Term Renewal Recommendations including the High Priority Renewal projects
identified during the risk based assessment of assets, and Long-Term Renewal Recommendations including those
Mid Priority Renewal projects. Additionally, the Long-Term Recommendations include consideration for renewal on
an ongoing basis in perpetuity.

3.8.1 Short-Term Renewal Recommendations

For this analysis, short-term recommendations look at the next five years, through to the City’'s FY19. Planning level
estimates were developed for short-term renewal projects. The cost of pipeline renewal was based on one of two unit
costs, depending on pipe diameter:

Diameter up to 18 inches: $163/LF (cost based on 18-inch PVC pipe)
Diameter greater than 18 inches: ~ $260/LF (cost based on 36-inch RCP pipe)

Cost estimates for pipeline renewal included the following assumptions:

e Renewal of AC pipe included additional $25/LF to account for increased handling and disposal costs.
o Pipe alignment is assumed to be unchanged; removal of old pipe is incidental to the cost.
o No structural rock removal is anticipated.
e The linear foot cost includes the following items of work:

- Pavement Demolition - Reset Type 1 Curb

- Pipe Bedding - Insert-A-Tee Pipe

- Granular Borrow - White or Yellow Striping

- Test Pit Excavation - Dust Control

- Crushed Stone (Overdepth) - Density Test

- Earth Excavation (Overdepth) - Traffic Flaggers

- Trench Paving - Erosion Control

- Altering Existing Catch Basin or Manhole
A unit cost of $7,053 was used for manholes and included the following assumptions:
o Al manholes connected to pipes included in renewal projects will be replaced.
o New manholes are located in nearly the same location as existing; demo is incidental to the cost.
e Manholes are 4-ft. in diameter and have an average depth of greater than 6.5-ft.
e No structural rock removal is anticipated
e The costincludes all appurtenances (barrel, cone, brick riser, frame and cover, efc.)

Woodard & Curran developed these unit costs based on actual installed project costs in Portland, with costs carried
forward to 2013 utilizing the Engineering News Record (ENR) construction cost index. Contractor insurance,
overhead and profit are included in these prices. A contingency of 20 percent, and an engineering cost of 25 percent
were added to the project cost. The engineering cost includes permitting, design, bidding, and construction
administration and oversight.

High Priority Renewal projects identified by the risk analysis are scheduled over the next five years (FY15 — FY19).
The projects are divided across the collection system into five areas containing approximately equal dollar values of
projects (Figure 3-15). This area-based approach is intended to avoid construction-related disruptions over multiple
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years in the same location. The groupings of projects by area need to be evaluated by the City against focusing
solely on net risk reduction. Since no projects are classified as “lmmediate Action” and given limited financial
resources, completing mid- and high-priority projects over a ten year timeframe is reasonable. The estimated budgets
for High Priority Renewal projects, to be completed over the next five years are summarized in Figure 3-14.

Projects scheduled for the first three years are renewal projects to address pipes known to be in poor condition as
identified by CCTV inspection. Renewal projects to address the few areas identified by hydraulic modeling as under
capacity are scheduled for years 4 and 5. These projects may require more study to verify the model results and
determine the best renewal strategies. They may involve more complex sewer separation projects with additional or
more complicated design efforts.

To avoid recommending projects that have already been completed, information on sewer projects completed since
the oldest inspection data (2008) used in this report was reviewed. Several recent projects which Woodard & Curran
was involved with were excluded from the renewal project list; however complete information on additional projects
was not available by the time of this report. Further screening of completed projects will be necessary before final
decisions on renewal projects are made. Using CMMS, and keeping GIS data and the hydraulic model up to date for
future iterations of the risk analysis will reduce or eliminate the need to manually screen for completed projects.

Figure 3-14:  High-Priority Renewal Project Estimates
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3.8.2 Long-Term Renewal Recommendations

For this analysis, long-term recommendations look from a period beginning six years out (FY20) and extending in
perpetuity. Given the City’s limited financial resources and potential impacts on ratepayers, Mid Priority Renewal
projects should be completed in years 6 to 10 (FY20 — FY24) as part of Long-Term Renewal; see Figure 3-16, a
graphical representation of the mid-priority projects scheduled for completion. In addition to the specific Mid Priority
projects, the City should budget for long-term renewal on an ongoing basis, beginning in FY25.

The Mid Priority projects to be completed during the Long-Term Renewal period had cost estimates generated in a
manner consistent with that which short-term renewal project costs were estimated. Project cost estimates took into
account pipe size, ancillary structures, materials of construction, among the other components, including
contingencies, engineering costs and escalation factors as identified in Section 3.8.1 of this report. The annual
average cost to complete the Mid Priority renewal projects is approximately $3.2 million in 2013 dollars.

With respect to the ongoing long-term renewal investments, Woodard & Curran’s statistical analysis (discussed in
Section 3.6) was not able to identify any pipe characteristics which could be used to predict patterns of pipe failure.
This is not to say that no correlation exists, but that none was apparent from the data analyzed. Woodard & Curran
recommends budgeting for long-term renewal based on collected CCTV and visual condition information. For
example, 12 percent of pipe assets which have CCTV condition information were classified mid- to high-priority for
replacement. It is recommended in Section 5 that 6 percent of the 240-mile system be CCTV inspected each year. If
the inspection results are similar to previous years, an average of 1.7 miles would be identified each year as requiring
renewal. At the average renewal cost of $350/LF (which includes manhole replacement, contingency, and
engineering), the annual long-term collection system renewal budget should be approximately $3.2 million in 2013
dollars.
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4. PUMP STATIONS
4.1 INTRODUCTION

Woodard & Curran developed a renewal plan for the nine City pump stations within the collection system using a
similar methodology used for the collection system asset condition assessment and risk ranking process, employing
industry accepted asset management practices. The pump station capital improvement plan (CIP) integrates, but is
listed separately from the collection system projects, and outlines and prioritizes specific short-term projects and
project alternatives that we recommend for implementation over the next five years (FY15 — FY19). The CIP also
includes estimates of the anticipated capital costs and long-term annual expenditures associated with each proposed
project for budgeting purposes. The details of the process used to assess assets, determine their condition and rank
their relative risk leading to a short and long-term renewal plan is described in this section.

4.2 ASSESSMENT METHODOLOGY

The risk-based assessment consisted of a complete inventory, condition and criticality assessment of all pump
station assets. The data collected was organized in a spreadsheet for incorporation into the City’s Cityworks CMMS.
The intent is that the data becomes the basis for ongoing work order tracking, maintenance management, and
planning activities by the City.

The condition assessment focused on mechanical and electrical assets, and did not include a detailed structural
analysis; however, a high-level structural assessment has been completed. Condition was assessed based on
indications of performance degradation, such as uneven wear, improper or excessive operation, malfunction, etc., for
mechanical and electrical equipment. Observations on compliance and health and safety issues were considered in
this assessment, but it should be noted that Woodard & Curran did not specifically evaluate these issues relative to
each pump station. The assessments evaluated the effectiveness of O&M activities, which was used as the basis for
subsequent recommendations within this CMOM Report.

The assessment was conducted using a methodology compatible with EPA’s CMOM guidance and recognized asset
management practices. The assessment consisted of:

¢ Reviewing most recent condition assessments, CIP, and other related reports and documentation;
¢ Reviewing available records for each pump station, including O&M records and overflow event and flow data;
o Conducting site visits to observe the condition of each station and condition and application of each asset;

o Visually assessing pump systems, electrical switchgear, building systems (electrical, plumbing, heating,
ventilation, architectural, and structural components), ventilation code, fire protection issues (NFPA 820), and
overall equipment reliability; and

¢ Developing recommendations for additional inspection and testing, such as conducting vibration analyses and
thermal imaging of pumps, motors, and related equipment, to assess wear and remaining lifespan, and
temporary flow metering.

The list of the pump stations is provided in Table 4-1 while the locations are depicted in Figure 4-1.

Table 4-1: Evaluated Pump Stations

1. Hope Lane Pump Station 6. Partridge Road Pump Station

2. Franklin Street Pump Station 7. Riverside Pump Station

3. Riverton Drive Pump Station 8. Ashmont Street (Linden Street) Pump Station
4. Curtis Road Pump Station 9. Castine Avenue Pump Station

5. Pennell Avenue Pump Station
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4.2.1 Summary of Prior Capital Renewal Efforts

The most recent comprehensive pump station assessment and CIP prepared for the City of Portland was titled
“Capital Improvement Program (CIP) for Municipal Sewage Pump Stations” and was completed by DeLuca-Hoffman
in February 2001. The July 2011 “Combined Sewer Overflow Long Term Control Plan Tier Il Update” by CDM Smith
and Wright-Pierce contains recommendations for pump stations, but is focused on upgrades to mitigate CSOs rather
than renewal activities. Recommendations in this document encompass only a handful of pump stations, but those
recommendations have a significant impact on the future of all of the stations.

The CIP for Municipal Pump Stations, prepared by DeLuca-Hoffman in 2011, proposed upgrades ranging from
eliminating pump stations to asset specific upgrades. A recommended nine year capital plan, with an associated
expenditure of $350,000 in 2001 and $317,750 for each year from 2002 through 2009 was provided. High priority
upgrades were recommended for Franklin Street and Riverside Street pump stations. In addition, safety related
upgrades were identified at the pump stations and recommended as a high priority. The elimination of the Curtis
Street pump station was proposed in the DelLuca-Hoffman report. This was contingent on the installation of a
developer pump station located closer to the Presumpscot River. The feasibility of increasing capacity at the Franklin
Street pump station, in an effort to reduce overflow volumes at CS0O-018, was considered.

In 2000, the District's Northeast Pump Station capacity, influent flows, and pumped flows were evaluated. The report
indicated the influent flows to the Northeast Pump Station were at capacity and that simply increasing the capacity at
the Franklin Street pump station was not possible. The Tier [Il CSO LTCP states that the Franklin Street pump station
“can be easily eliminated by installing the proposed conduit slightly lower.” The option of eliminating the Franklin
Street pump station, by means of installing 3,500 linear feet of gravity sewer on Marginal Way from the Franklin
Street tide gate structure and discharging to the Northeast pump station was considered. Preliminary review of invert
data indicated eight feet (+/-) of elevation difference. The project described in the report included a 36-inch diameter
sewer installed 20 to 25 feet below grade and crossing under the 66-inch diameter Diamond Street tide gate overflow
pipe. The cost was estimated at $6.412 million in February 2001 dollars. Updating this project cost utilizing the May
2013, ENR construction cost index of 9,516, yields an estimated cost of $9.728 million.

Based on City staff interviews and site visits, it appears that a majority of the previously recommended capital
improvement projects from the DeLuca-Hoffman study were completed. None of the CDM Smith recommendations
for pump stations have been implemented yet, but are scheduled as part of the Tier Ill compliance work to mitigate
CSO0s. In addition to these capital improvements, the City Wastewater Utilities Section has conducted capital renewal
projects and maintenance, including complete overhauls, of original pump station equipment located at the Riverside
Street, Franklin Street, and Curtis Street pump stations, over the last 12 years. In 2011, the City completed the first
phase of pump station control and supervisory controls and data acquisition (SCADA) upgrades. The upgrades
included automatic control of the pump stations and telemetry communication for monitoring purposes. The pump
station SCADA upgrades were completed in two phases, finishing in 2013 and included:

Phase One Phase Two
e  Franklin Street Pump Station; e Partridge Road Pump Station;
e Riverside Pump Station; e Ashmont Street (Linden Street) Pump Station;
e (astine Avenue Pump Station; e Hope Avenue Pump Station; and
¢ Riverton Drive Pump Station; and e Pennell Avenue Pump Station.
e  Curtis Road Pump Station.

In addition to alarm, remote monitoring, and control upgrades, data logging modifications have been completed,
which will make historic information available for future operations evaluations and modeling.
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4.3 PUMP STATION RECORDS

The City provided records and anecdotal pump station information to assist with the development of the CMOM
Report analysis. The combination of this information and equipment visual inspections are the basis for the
evaluation of asset condition. SCADA pump run-time data for five pump stations (where SCADA upgrades were
completed in Phase One) was obtained and evaluated. Anecdotal information pertaining to equipment condition and
operation performance was gathered during site visits and interviews with City staff. Data from the City's CMMS,
Cityworks, is evaluated in Section 5. Pump station condition and performance conclusions and recommendations
were developed from this data.

4.3.1 Pump Runtime Data

The City of Portland provided daily run time data for a total of 11 pumps located at five pump stations from January
2012 to December of 2012. The pump stations associated with this data set include:
e  Franklin Street Pump Station;
Riverside Street Pump Station;
Curtis Road Pump Station;
Castine Avenue Pump Station; and
Riverton Drive Pump Station.

Average and total run times for each of the 11 wastewater pumps is summarized by month. This data was analyzed
to identify periods of atypical pump operating trends. Properly operating pumps have similar run times, indicating the
alternative cycle sequence is activated and each pump is efficiently conveying wastewater. Abnormal pump runtimes
may indicate an issue or a wet weather event.

During the second phase of the SCADA pump station upgrades, the Excel Report software package was modified to
improve data collection with minimal impacts to the reports City personnel are accustomed to reviewing. Beginning in
July 2013, pump status for the 19 wastewater pumps and wet well liquid level at the nine pump stations were made
available in 30 second intervals.

44 PUMP STATION ASSESSMENT

A visual inspection resulting in a unique assessment score was applied to each of the 169 identified pump station
assets. A table of general information was prepared for each pump station and is followed by a discussion of the data
set. General information for each pump station includes pump manufacturer, design flow rates, on-site emergency
power generation, and ancillary equipment and facilities.

The following documents, which have been appended to this Report and are summarized below, were developed for
the pump station assets:

e Pump Stations Asset Inventory - The Pump Station Asset Inventory was generated from the information
obtained during the site visits and the records obtained from the City, as previously identified. Site visits
were conducted by engineers on December 20, 2012, December 26, 2012, and January 10, 2013. On
February 26, 2013 structural evaluation of the buildings and structures were conducted (see Appendix B).

e Pump Station Asset Inventory Guide - The Pump Station Asset Inventory Guide defines the terms and
describes the function of the Pump Station Asset Inventory spreadsheet (see Appendix B).

e Pump Station Process & Instrumentation Diagrams (see Appendix C).

e Pump Station Likelihood of Failure Rating Guide - The Pump Station Likelihood of Failure (LoF) Rating
Guide defines the criteria for rating the LoF of the assets listed in the Pump Station Asset Inventory
spreadsheet (see Appendix D).
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4.4.1 Consequence of Failure Assessment

The Consequence of Failure (CoF) metric is a numerical rating of 1-5 that indicates the magnitude of possible
impacts resulting from the failure of an asset to perform as required, with 5 being the most significant impact. Error!
Reference source not found. provides a description of the guidelines used for assigning consequence scores. CoF
considers the range of negative outcomes that could occur from financial and regulatory consequences to
environmental and social impacts. The following factors were considered in determining the magnitude of impacts:

Safety and Security

Customers and Reputation (Social)
Service and financial, and
Environmental / regulatory

4.4.2 Likelihood of Failure Assessment

The Likelihood of Failure (LoF) metric is a numerical rating of 1 to 5 that indicates the chance that an asset will fail.
Error! Reference source not found. provides a description of the guidelines used for assigning likelihood scores.
The following factors were considered based on a visual inspection include:

e Condition
e Performance, and
o Reliability (when applicable).

It is recommended that, as future performance and maintenance data is acquired, this weighted scoring method be
utilized to generate a composite LoF score.

4.4.3Risk Matrix

Based on the range of CoF and LoF scores, the possible resultant risk ranges from zero to 25, where 25 is
considered high risk. The possible asset risk scores are presented in a risk matrix format in Figure 4-2 below. The
risk matrix is divided into four areas that identify risk scores equal to less than five (left of green), five to ten (between
green and yellow), ten to fifteen (between yellow and red), and greater than fifteen (right of red). The matrix allows for
general overall risk analysis. Risk is used to prioritize asset needs, and can therefore be used as the basis for
renewal planning and maintenance activities; however, additional evaluation is necessary to determine a meaningful
course of action to reduce the asset risk score. What follows is the result of the analysis for each pump station.

Figure 4-2: Risk Matrix Template

Consequence of Failure

.
4) >

Likelihood of Failure
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Table 4-2: CoF Scoring Methodology

5 3 1
CONSEQUENCE WEIGHT' VERY HIGH MODERATE VERY LOW
High expectation of a 2
High expectatio:
sedpgnion ol m: : n no't‘ M: Kok ote __— Low risk of minor injury or  No risk of and mnor
mjury, ~ I
SAFETY & SECURITY 25% potentially life- PO TREY. injury or security i ey
h threatening or security rdiznd security threat security threat
threatening or major compromised |eopa
security breach
Major impact on ; ) P aiod i s
SOCIAL - CUSTOMERS & stakeholders and/or R TANT 1elVIGe S0 ROcRe Minor service impacts and/or ARG W e n house work tem; makes
25% " customers and/or threat to Sdadion picsiislian facilitios; workarounds faciias less efficient
REPUTATION serious threat to long-term reputation : i making work flow difficult
reputation
Compiete disruption of l " .
[ . o
SERVICE & FINANCIAL services; direct (or indirect) Partialdinruption of services;, Partia druum'm of yervees; No disruption of services; No impact to opo.r.mom,
25% direct (ot mdirect) costs diect {or indirect) costs do direct {or inditect) costs do duwect {or induect) conts do
IMPACTS costs trigger state or trigger local media coverage  not trigger meda coverage not trigger media coverage not trigger media coverage
regional media coverage
Fine, compliance order or  fine, compliance order of )
ENVIRONMENTAL other regulatory action othar segilstony action Non-comphlance possible or  Non-<compliance possible it Non compliance unlikely or
25% ble of localired & some damage to the not addressed or minimal mmnor damage 10 the
REGULATORY likely or significant damage possible of localized damage envitonment damage 10 the envitonment environment
to the environment 10 the environment

Table 4-3: LoF Scoring Methodology

5 0
INOPERABLE ABANDON

LIKELIROOD

WEIGHT

Age & more than
eupectancy, above
WVRURE, Il enance

Has had early overhaul o4

frequest corective
Age s between 1/4 and

1/4 ol Mo expectancy,
Notmal maintesance, lnthe  Like new atse1 Age is loss

maintessnce, ratonal
: oo pedatmed rogularly, no

early ovedhabwvear
carmponenis may need

attention alten required,

Major defects, Does not Exceoded e expoctancy

ot no vibratian, 0o keabs &t than 14 of e expoctamy,

VISUAL function, Replacement and/or weat compoments
< ' s, Fuly - |
CONDITION 1 PRSIy PRARIAR B iwplacerasnt eplacement, minos eaby  major componeats, Fully it o1 no vibratian, mo Sday vary
RATING ebatenascs requisd (o hewvy cormesion W e jor companens Nimctiomal, may sxperience baks or signs of wear, Tuly

functanal, efficwncy near
design lovels

wccoptable, Fumctions wery infrequent

frequent maimtenance
quet performance Kuaos of

ELCPIWE COME pon et
fakuies), Fusctions pooely,

not adequate for al

uader the curtent
condiians, experiences
Ind coquont problemm o

Attestian to ensiae

opecaton
COnd IBOns Of escesiive
ANONTION 1O entLTe Proper

expene 2

City of Portland (222804.79) 4-6 November 2013



A

y

a K

WOODARD
&CURRAN

4.4.3.1 Franklin Street Pump Station

The Franklin Street pump station risk matrix provided in Figure 4-3 indicates the pump station has some assets which
are considered a high risk component and others that are in better condition. Additional evaluation used to determine
the appropriate course of action to reduce the asset risk score is presented in Section 4.5. Table 4-4 provides a
summary of the Franklin Street pump station capacity and physical properties of the system.

Figure 4-3: Franklin Street Pump Station Risk Matrix
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8
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Table 4-4: Franklin Street Pump Station Equipment

Parameter
Type Flooded suction Wet Well Size Not Verified
Manufacturer 2 Fairbanks Morse, 1 unknown Force Main Size 24-inch
Design Flow Rate 3,564 gpm @ 32' TDH Building 40' X 30’
Rated Power 2 at 37.9HP, 1 at 29HP Onsite Generator YES
Number of Pumps 3 Flow Meter NO

Table 4-5 contains the asset hierarchy for the Franklin Street pump station as of the completion of this CMOM
Report, and includes the results of the pump station condition and criticality assessments. Details pertaining to the
auxiliary facilities and layout are also provided for comparison with other pump stations.
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Table 4-5: Franklin Street Pump Station Hierarchy and Assessment Results
System ‘ Asset LoF  CoF Composite Risk
Land & Land 1 1.75 1.75
Improvements  pavement 3 1.25 3.75
Electric Service [Cable & Enclosure 2 3 6
Standby Power System 3 3.25 9.75
Electric MCC/Panelboard 4 4 16
Distribution Variable Frequency Drive 2 2.75 55
Motor Starters 4 3.5 14
Control system | Telemetry/Communication 1 2 2
Process Alarm 2 1.5 3
Process Instruments 2 1.75 3.5
PLC 1 2 2
Local Controls 1 25 25
Process Influent Valve and Actuator 3 3.25 9.75
Equipment finfiuent Grinder 3 25 75
Pump 1 2 3.5
Pump 2 2 3.5
Pump 3 4 3.75 15
Motor 3 4 2.75 11
Seal Water System 4 2.75 1
Cooling Water System 4 4.25 17
Pneumatic System 1 2.25 2.25
Equipment & Maintenance Apparatus 2 1.75 3.5
Pump Suction 3 2.5 7.5
Discharge Piping and Valves 3 3.75 11.25
City Water 4 2.25 9
Building Foundation 3 1.75 5.25
Envelope, Windows & Doors 4 1.5 6
Load Bearing Structure 2 2.25 45
Roof 3 2 6
Landings & Stairs 2 2 4
Overhead Door 4 1.5
Wet Well Wet Well 2 2.75 5.5
HVAC / HVAC 3 1.75 5.25
Mechanical
Equipment
City of Portland (222804.79) 4-8 November 2013
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The Franklin Street pump station is aging and some of the process equipment assets at risk include the suction
isolation valves and the cooling water system for pumps 1 and 2. The building is also aging, and the envelope,
windows, and doors are most at risk. The following notes summarize the observations made during the process and
structural assessments:

Land & Improvements: Parking lot pavement is in good condition and the lawn is well tended.

Electric Service: The meter socket is located on the North side of the building. The generator is located on a
pad outside of the station and appears to be in adequate condition.

Electric Distribution: The pump station has variable frequency drives for the pumps only. The motor starters
for the process equipment are original equipment. Infrared analysis of electrical equipment may provide
valuable additional information regarding their condition. The only local equipment disconnect is at the
Muffin Monster influent grinder.

Control System: The control system includes a visual alert which can be seen from Franklin Street. It has a
signal to ‘call this number when flashing’. This alert is triggered by wet well level alarms communicated by
the pressure transducer. The control system also includes wireless telemetry communication capabilities,
which is used to transmit pump station status information and alarms, as well as record pump runtime data.
This telemetry equipment was installed recently and is still in ‘like-new’ condition.

Process Equipment: The actuator for the influent valve is installed and operational; it is located in a room on
the west side of the station on the top floor of the wet well. The influent grinder's hydraulic pack is also
located on the top floor of the wet well; it includes a local disconnect and appears to be in good condition.

There are individual pump isolation valves on the pump suction lines. These valves are original, are not in
good condition, and are considered to be the weak point in the suction piping system. The valves were not
exercised for many years, but are exercised regularly now. New ductile iron split spools with mechanical
couplings were installed in 2010.

There are three flooded suction centrifugal pumps. Pumps 1 and 2 are Fairbanks Morse dry pit submersible
pumps, and pump 3 is an original Continental Electric extended shaft centrifugal pump and motor assembly.
Pumps 1 and 2 are newer pumps and run quietly with minimal vibration. However, on the day of the
assessment, pump 1 had a clogged impeller, and the operator indicated that this was a common
performance issue. Pump 3 is aging, and the exposed rotating shaft causes grease spatter in the dry pit,
which is a potential safety hazard. The motor is located on the upper floor of the dry well, was reportedly re-
wound in 1980, and runs quietly. This is robust equipment which sacrifices efficiency for durability.

Pump 3 is sealed with a water jacket fed by pressurized City water reduced to approximately 28 psig at an
original header, which originally supplied water to all three pumps. Pumps 1 and 2 are sealed with water
jackets fed by the plant’s cooling water system. The cooling water system consists of a plastic tank on the
middle level of the dry pit. It supplies and returns cooling water via an approximately one inch flexible hose.
The hose is discolored and poorly routed. Its manual valve discharges across the dry well floor and to the
sump, which is a safety issue. Water temperature in the tank was very high at the time of inspection; steam
was observed. Water is circulated with a small nominal HP circulation centrifugal pump, which has highly
corroded fittings. The system has no alarms and does not communicate with the recently integrated SCADA
equipment, which puts the pumps at risk for overheating. The cooling system requires a disproportionally
high amount of operator attention and is ultimately in poor condition, which puts the process equipment at
risk of failure.

Each pump has individual pneumatic isolation valves, which were installed without pneumatic controls. The
pneumatic system was installed in 2012. The header consists of a force main slide gate valve oriented in a
vertical pipe section and a drain to the dry well. The drain is not very effective without additional temporary
piping. The discharge header also includes a four inch ductile iron bypass with a spool flange connection.
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The discharge header, as well as the controls to the isolation valves, can be accessed via an aluminum set
of stairs and platform. The platform appears to be in good condition, however leaking and puddles were
observed at the bottom of the first flight of stairs, causing safety concerns. City water is served to the plant
via a two inch water service line. The system has a dual backflow preventer. The monorail is not rated with a
maximum lift capacity, which is a safety violation, and has a trolley with a three ton lift capacity.

e Building: The building’s foundation extends underground to the invert of the wet well and dry well. There is
groundwater infiltration in the dry well at the wall penetration points. There is significant paint deterioration
and some concrete deterioration on the lower levels, although no exposed rebar was observed.

The building’ exterior brick fagade is in good condition with no visible cracks. The double door into the dry pit
does not operate properly and the frame is not secured to the wall. There are also multiple cracked windows
at the top of the wall, one of which had recently fallen out.

The load bearing structure is comprised of painted CMU. There were minor vertical and horizontal cracks
along major mortar joints. Additional cracking and deterioration was also observed in the walls above the
wet well. A lifting beam situated above the wet well was not labeled with a maximum capacity sign. The roof
exhibited deteriorating eaves on the underside of the interior ceiling. There were no signs of leakage or
cracks from the interior, although some membrane cracking was observed at the edges.

The landing and stairs in the dry pit are concrete walkways with aluminum handrails and toe boards. The
handrails are only 3 feet high and cut exposed rails were identified as potential safety issues. Internal
Building Code requires a 42-inch height for handrails. In addition, the guard rail has been field modified and
sharp edges are exposed. The walkways have signs of cracking at the lower level.

o Wet Well: The wet well was accessed from the ground level via an elevated aluminum mezzanine with
aluminum handrails. No safety concerns were noted related to tie downs, clips on grating, and toe boards on
handrails and the structure appeared in adequate condition. The wet well has a roll-up overhead door. The
door has rusted jambs, locks, and chain operator, such that the door doesn’t operate properly and is difficult
for the operator to open. The wet well concrete appeared in good condition with no major cracking, spall
areas, or exposed rebars. Exposed aggregate was noted at the water level, in addition to a broken hinge on
a floor hatch.

o HVAC/Mechanical Equipment: The Franklin Street pump station has a hot air furnace. It was fired during the
inspection and sounds good, with white air emissions. A dry well air handling unit, which includes motorized
intake louvers and fan guards, is located inside on the upper level. The condition of the un-insulated
ductwork deteriorates as it decreases in elevation.

The Franklin Street pump station runtime data obtained from the City includes the three pumps in operation. Over the
course of the year, the average runtime of pump 1 and pump 2 was determined to be approximately five hours per
day. However, the third pump had an average daily run time ranging between 10 and 15 hours. Figure 4-4 shows the
average daily pump run times for each month of the past year.
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Figure 4-4: Franklin Street Pump Station Average Daily Pump Run Time
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Figure 4-5 shows the total monthly run time for each pump. Pump 3 average monthly total run time was more than
300 hours; this is double the average monthly total run times for pumps one and two. Pump 3 has the smallest
connected horse power of the pumps and appears to operate as a dry flow duty pump. It should be noted that pump
3 is the least efficient of the pumps due to the original equipment motor and the pump’s extended shaft.

Figure 4-5: Franklin Street Pump Station Monthly Total Pump Run Time
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It is difficult to identify specific trends from the available data, so it was considered only for a baseline pump operating
assessment and the infiltration and inflow study. The data indicates elevated pump run times during the month of
June, which is likely due to wet weather events; the Portland International Jetport reported a total of 8.63 inches of
rainfall during the month of June in 2012. Approximately seven inches of this rainfall occurred during a three day
period beginning on June 2, 2012. Based on this information, elevated pump run times are to be expected.

City of Portland (222804.79) 4-11 November 2013



A

y

e
WOODARD
&CURRAN

4.4.3.2 Riverside Pump Station

The Riverside pump station risk matrix provided in Figure 4-6 indicates the pump station has some assets which are
considered to be a high risk component and others that are in better condition. Additional risk evaluation used to
determine the appropriate course of action to reduce the asset risk score is presented in Section 4.5. Table 4-6
provides a summary of the Riverside Street pump station capacity and physical properties of the system.

Figure 4-6: Riverside Pump Station Risk Matrix
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Table 4-6: Riverside Pump Station Equipment

Parameter
Type Flooded |Wet Well Size Not Verified
suction
Manufacturer Chicago  [Force Main Size 16-inch
Pumps
Design Flow Rate 1,400 gpm @ (Building 40" X 30’
134' TDH
Rated Power 75HP  |Onsite Generator YES
Number of Pumps 2 Flow Meter YES

Table 4-7 contains the asset hierarchy for the Riverside Street pump station as of the completion of this CMOM
Report, and includes the results of the pump station condition and criticality assessments. Detailed asset
observations are provided in the following paragraphs.
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Table 4-7: Riverside Pump Station Hierarchy and Assessment Results

LoF CoF Risk
~ Composite
Land & Land 2 1.75 2
Improvements  [payement 4 1.25 4
Security Perimeter 3 25 6
Electric Service |Cable & Enclosure 2 3 4
Standby Power System 2 3.25 8
Electric MCC/Panelboard 4 4 16
Distribution Variable Frequency Drive 2 2.75 4
Motor Starters 4 35 16
Control system | Telemetry/Communication 1 2 1
Process Alarm 2 1.5 2
Process Instruments 3 1.75 6
PLC 1 2 2
Local Controls 1 25 3
Process Influent Valve and Actuator 4 3.25 16
Equipment  finfiuent Grinder 3 25 6
Pump 1 4 3.75 12
Motor 1 2 2.75 4
Pump 2 4 3.75 12
Motor 2 3 2.75 6
Seal Water System 3 2.75 9
Equipment & Maintenance Apparatus 2 1.75 2
Pump Suction 4 25 8
Discharge Piping and Valves 3 3.75 9
City Water 3 2.25 6
Building Foundation 3 1.75 3
Envelope, Windows & Doors 3 1.5 3
Load Bearing Structure 2 2.25 2
Roof 3 2 3
Landings & Stairs 2 2 2
Wet Well Wet Well 2 2.75 2
HVAC / HVAC 2 1.75 2
Mechanical
Equipment
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The Riverside pump station is aging and has equipment that is in need of replacement or repair. Observations
indicate that there are several performance issues, such as pump 1 bearings and the pump 2 extended shaft. These
pumps are the original equipment and are indicative of a manufacturing era that sacrificed efficiency for strength and
robustness. Safety related issues were also observed, including non-level steps on stairwells and handrails that are
too low. The following notes summarize the observations made during the process and structural assessments:

Land & Improvements: Storm water flows to a swale at the back of the parcel. The parking lot has a
hammerhead layout with some cracking, but is in adequate condition overall. The site is secured by an eight
foot chain link fence, which is comprised of approximately 50 posts, with four corner posts and two gate
posts.

Electric Service: Electricity is fed to the station via an underground power feed from a pole on Riverside
Street with a pad mounted 225 KVA transformer. A digital meter socket is mounted to the building’s exterior
and contained in a steel enclosure, which is rusted but in adequate condition.

The Riverside Street pump station has a generator, which is located on the upper floor of the dry well. The
generator is natural gas fueled and water cooled. The battery starter for the generator is a trickle charger
with no backup system. The charger has DC volt and amp meters. The automatic transfer switch for the
system is located in the MCC cabinet below the main breaker.

Electric Distribution: The MCC does not have a name plate on the exterior. The MCC contains power
disconnects for each pump, exhaust fans, influent grinder, and furnace, but the disconnects are poorly
labeled. Each pump is equipped with a Toshiba H9 variable frequency drive, which are located on steel
mounts at the pumps.

Control System: The control system is interfaced with a Panelview 400 PLC. The PLC has local controls of
HOA for the two pumps. The control system includes a visual alert on the exterior of the building facing
Riverside Street. Process control equipment includes a wet well pressure transducer, high and low level
alarm floats, and independent pump Toshiba flow meters. A SCADA telemetry system communicates pump
runtimes to the DPS. The SCADA communication system was installed in 2010 and is in ‘like-new’
condition.

Process Equipment: Flow enters the Riverside pump station through a rising stem gate valve with a cast
iron stand. There is an AUMA actuator located on the cast iron stand intended for this valve, but it has not
been wired and is not being utilized. After the gate valve, flow enters a Muffin Monster influent grinder and a
bypass channel with slide gates. The controls for the grinder are located at the hydraulic unit, which is at
grade.

There are two Chicago extended shaft centrifugal pumps. These pumps are original equipment and exhibit
some performance issues. The extended shaft for pump 2 is missing its shaft guard, leaving moving
equipment exposed, which is a safety concern. This shaft throws grease around the dry pit while operating.
Pump 1 was observed to run with a high level of noise and vibration. It is suspected to have a bad bearing,
which is scheduled to be replaced. Pump 2 appeared to operate smoothly. Motor 1 was re-wound in 2010,
and motor 2 was re-wound in 1996; both appear to operate adequately. Seal water is provided to each
pump by City water via %-inch flexible tubing and %-inch quarter turn ball valves. The tubing is routed along
the wall and to the pump seal.

There is an equipment hoist beam on the grade level, which has no load rating sign. There is also a 36-inch
square aluminum hatch in the floor at grade level, providing direct access to the dry pit for pump
replacement or maintenance.

Each pump has a flooded suction penetration to the wet well wall with a rising stem gate valve for isolation
from the wet well. The flap check valves on the discharge end of each pump have been reported to operate
well. Each pump is also equipped with a quarter turn ball valve, which can be used to drain the pump casing
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and/or the check valve. The cap and piping on the pump casings have been tapped and are ready for
pressure gauge installation, but the gauges have not been installed to date. The ductile iron discharge
piping has a mechanical joint between the check valve and flow meter. The joint helps to compensate for a
significant misalignment of piping between the flow meter and isolation valve. The flow meters have short
runs and are the size of the line. The discharge header does not have a discharge bypass.

City water is used to supply the seal water system, interior hose bib, exterior hose bib and toilet; it is fed to
the pump station via a two inch water service line with one backflow preventer. It also supplies NG on
demand water heater for the sink. The monorail is not rated with a maximum lift capacity, which is a safety
violation.

o Building: The foundation of the pump station has no evidence of major deterioration, however, groundwater
infiltration was observed through the base slab in one area. A significant amount of paint deterioration was
also noted. The sump appears to be in good condition with no observed deterioration.

The building doors are operable. The windows in the dry pit area are aluminum and show no visible signs of
leakage. The wet well area also has aluminum windows, which have mold issues due to moisture problems.
The metal door to the wet well sticks sometimes.

The load bearing structure is built from CMU walls and has a brick facade. The brick is in good condition
and the CMU has some minor cracks in the mortar. The roof is constructed from concrete planks; some
cracks and visible rebar were noted as indicators of minor deterioration. There is a leak at the roof top
penetration point. Roof access is provided via an aluminum ladder; no leaks were observed through the roof
hatch. According to the operator, the roof has a spongy feel when it is walked on.

The dry well has two landings and concrete stairs with aluminum handrails, concrete curbs, and toe boards.
The height of the handrails, which are intended to serve as a protective barrier, is less than 42-inches and
was identified as a safety issue. Several of the treads appear to be in poor condition. The wet well has one
concrete landing and stairs with aluminum handrails.

The influent channel showed no signs of cracking or exposed rebar, but some deterioration was observed
on the surface at water level. The channel and inlet pipe were not equipped with grating, which is a safety
hazard.

o Wet Well: The wet well is accessed from the influent channels. The bypass channel has aluminum slide
gates. The 32-inch cast iron lid was not properly located. The pumps cannot be bypassed at this station.
The influent channel was not equipped with grating, which is a safety hazard.

e  HVAC/Mechanical Equipment: The Riverside Street pump station has a natural gas fed heating unit located
on the roof. It appears to be fed by a %" natural gas line. There are also air handling units for the wet well
and dry well, which are both located on the roof. They both appear to be in adequate condition, but the
condition of the ducts deteriorates as they decrease in elevation.

The Riverside pump station runtime data obtained from the City includes the two pumps in commission to convey
wastewater flows. Figure 4-7 shows the average daily pump run times for each month of the past year. This data
indicates good consistency between both pumps, which had a higher total run time in the month of June than other
months. It is assumed that this spike is due to the increased influent wastewater flows caused by infiltration and
inflow during the reported heavy rainfalls between June 2 and June 4, 2012.

Figure 4-8 shows the total monthly run time for each pump. This data confirms the consistent operation of the two
pumps, as previously noted.
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Figure 4-7: Riverside Pump Station Average Day Pump Run Time
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It is difficult to identify specific trends from the available data, so the information was considered only for a baseline
pump operating assessment and the infiltration and inflow study. During the site visit it was observed that the pump
operate at one speed. This is reported to be due to piping system constraints. The data indicates elevated pump run
times during the month of June, which is likely due to wet weather events; the Portland International Jetport reported
a total of 8.63 inches of rainfall during the month of June in 2012. Approximately seven inches of this rainfall occurred
during a three day period beginning on June 2, 2012. Based on this information, elevated pump run times are to be
expected.
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4.4.3.3 Riverton Drive Pump Station

The Riverton Drive pump station risk matrix provided in Figure 4-9 indicates the pump station has some assets which
are considered to be a high risk component and others that are in better condition. Additional risk evaluation used to
determine the appropriate course of action to reduce the asset risk score is presented in Section 4.5. Table 4-8
provides a summary of the Riverton Drive pump station capacity and physical properties of the system.

Figure 4-9: Riverton Drive Pump Station Risk Matrix
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Table 4-8: Summary of Riverton Drive Pump Station Equipment

Parameter
Type Flooded |Wet Well Size 8' Diameter
suction
Manufacturer Smith & |Force Main Size 6-inch
Loveless
Design Flow Rate 200 gpm @ |Building N/A
63' TDH
Rated Power 7.5HP  |Onsite Generator NO
Number of Pumps 2 Flow Meter NO

Table 4-9 contains the asset hierarchy for the Riverton Drive pump station as of the completion of this CMOM Report,
and includes the results of the pump station condition and criticality assessments. Detailed asset observations are
provided in the following paragraphs.
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Table 4-9: Riverton Drive Pump Station Hierarchy and Assessment Results

LoF CoF Risk
~ Composite
Land & Land 2 1.75 3.5
Improvements  [payement 3 1.25 3.75
Security Perimeter 3 25 7.5
Electric Service |Cable & Enclosure 2 3 6
Standby Power System 2 3 6
Electric Variable Frequency Drive 3 2.75 8.25
Distribution
Control system | Telemetry/Communication 1 2
Process Alarm 2 1.5
Process Instruments 2 1.75 3.5
PLC 1 2 2
Local Controls 1 2.5 25
Process Pump 1 3 3.5 10.5
Equipment  Ipymp 2 3 35 105
Pump Suction 2 25 5
Discharge Piping and Valves 2 3.25 6.5
CSO Ouftfall 3 3.75 11.25
Dry Well Dry Well 2 2.5 5
Wet Well Wet Well 2 2.75 55

Riverton Drive pump station operates as expected. There are several structural and operational concerns with the
station as listed in the notes as follows:

Land & Improvements: The land is a small paved parcel with a security fence.

Electric Service: The service entrance connects to the utility power from a utility pole with transformer. Meter
socket appears to be in adequate condition and includes standby power connection.

Control System: The PLC includes local disconnects, hour meter, level sensing and process alarm.
Equipment is in adequate condition. The station also includes recently installed telemetry equipment which
communicates with public service department. This equipment is in like-new condition.

Process Equipment. There are two flooded suction centrifugal pumps at this pump station. Both pumps
operate as expected and are in adequate condition. Suction piping and plug valves appear to be in good
condition. No weight on discharge check valves during operation. The equipment includes a CSO outfall.

Dry Well: The drywell is a deep tube structure. Access ladder extends into fiberglass tube. Some rust at the
joints in the tube. No leaking or history of leaking.

Wet Well: The wet well is deep and shows minor deterioration in the concrete at the surface, also exhibiting
some exposed aggregate. Minor spall area is observed as well.
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Riverton Drive pump station has two pumps, both of which have nearly equal daily average and monthly total run
times (see Figure 4-10). Because the run times are consistent for both pumps, it can be inferred that both are running
properly. In December, it was observed that the run time of pump one decreases while the run time of pump two
increases. The total difference in the daily average pump runtime for the month was approximately 0.5 hour or 30
minutes. Generally, this should not be considered problematic and continued monitoring may indicated no issues.

It should be noted that both pumps see only a minor increase in run time during the month of June as compared to
adjacent months of May and July. This may indicate that infiltration and inflow issue are relatively minor in this area
as approximately 7 inches of rainfall was reported between June 2 and 4, 2012.

Figure 4-10:  Riverton Drive Pump Station Daily Average Pump Run Time
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Figure 4-11 provides a summary of the total monthly run time for each pump. The data confirms a normally
consistent operation of both pumps. Determining the variation from the normal trend in December is not possible and
the potential reasons are a failure issue or for maintenance. The data presented should be considered for a baseline
pump operating assessment that includes infiltration and inflow study.
Figure 4-11:  Riverton Drive Pump Station Monthly Total Pump Run Time
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4.4.3.4 Curtis Road Pump Station

The Curtis Road pump station risk matrix provided in Figure 4-12 indicates the pump station has some assets which
are considered to be a high risk component and others that are in better condition. Additional risk evaluation used to
determine the appropriate course of action to reduce the asset risk score is presented in Section 4.5. Table 4-10
provides a summary of the Curtis Road pump station capacity and physical properties of the system.

Figure 4-12:  Curtis Road Pump Station Risk Matrix
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Table 4-10: Summary of Curtis Road Pump Station Equipment
Parameter
Type Suction Lift |Wet Well Size 8' Diameter
Manufacturer Gormann- |Force Main Size 6-inch
Rupp
Design Flow Rate 350 gpm @ |Building 7' X10
50' TDH Fiberglass

Rated Power 10 HP  |Onsite Generator YES
Number of Pumps 2 Flow Meter NO

Table 4-11 contains the asset hierarchy for the Curtis Road pump station as of the completion of this CMOM Report,
and includes the results of the pump station condition and criticality assessments. Detailed asset observations are
provided in the following paragraphs.
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Table 4-11: Curtis Road Pump Station Hierarchy and Assessment Results

LoF CoF
~ Composite
Land & Land 2 1.75 35
Improvements  [payement 3 1.25 3.75
Electric Service |Cable & Enclosure 3 3 9
Standby Power System 4 3 12
Electric Variable Frequency Drive 3 2.75 8.25
Distribution
Control system | Telemetry/Communication 1 2
Process Alarm 2 15
Process Instruments 2 1.75 3.5
PLC 1 2
Local Controls 2 2.5
Process Pump 1 4 3.5 14
Equipment Pump 2 4 35 14
Pump Suction 3 25 75
Discharge Piping and Valves 2 3.25 6.5
Building Enclosure 3 2.5 7.5
Concrete Foundation Pad 2 1.25 2.5
Generator Enclosure 3 2.5 7.5
Wet Well Wet Well 2 2.75 55

The Curtis Road pump station is a suction lift station with aging equipment. The pumps are old and are suffering from
wear and performance issues. The notes below reflect the condition of this station.

Land & Improvements: The pump station is situated on a small parcel which has a cedar boundary. There is
alawn and a small parking area. The lot shows some signs of vandalism but is in overall good condition.

Electric Service: Electricity is supplied from a pole through transformer to meter socket. The standby power
system includes a Ford 300ci motor with an LP gas conversion and an older ONAN automatic transfer
switch which are reported to operate well.

Control System: The control system includes a pressure transducer and backup floats to sense wet well
level and communicate it to the PLC system. The PLC includes wireless telemetry equipment which
communicates data back to the public services department. This equipment is “like new” and was installed
in 2010.

Process Equipment: There are two suction lift pumps at this pump station. Pump 1 exhibited a high level of
noise upon startup. Alignment looked good, and noise appears to be mechanical and possibly a bad
bearing. Pump 1’s guard didn’t appear to be able to be properly mounted as the studs in the prefabricated
flooring are worn or broken. Belt installation is reported to be finicky.

Pump 2 exhibited similar noises to pump 1 and may also have a bad bearing. While the belt guard was
mounted, the alignment was off causing vibration during operation.
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Each pump has a 6-inch ductile iron flanged suction pipe which is aging.

o Building: The building is a fiberglass enclosure. The weather stripping at the door of the pump enclosure
was falling off. Also there was a gap between the ceiling and end walls. The enclosure doesn't slide well on
its tracks.

Generator hut has access door that does not meet code. Steel checker plate floor is worn and has been
poorly modified. Significant cracking of enclosure on exterior was observed. The roof showed signs of
leaking and some insulation panels on the ceiling were broken.

Monolithic slab showed no signs of cracks, spalls, deterioration or exposed rebar.

o Wet Well: The wet well appeared to be in overall good structural condition with no cracks, spall,
deterioration or exposed rebar.

There are currently two pumps in commission at the Curtis Road pump station. The overall run times for both pumps
are similar. However, two dates in March and December 2012 were concerning for the effectiveness of the pumps.
On March 11, 2012, pump 1 ran for 24 consecutive hours, while pump 2 ran for only 4.2 hours. Because March 11
was a Sunday, a malfunction with the performance of the pump may have gone undetected until Monday, when the
pump operators returned to work. It is likely that the problem was not encountered until midday Monday because the
run time that day was 12 hours. It is assumed that once the problem was discovered, the operators were likely able
to resolve the problem because the run times returned to a normal level in the following days.

A similar situation occurred in December 2012 to pump 2. It is difficult to determine the extent of further examination
to find the source of the problem after detecting the total run time for the pump in December was significantly higher
than the previous months. Between December 6 and December 9, pump 2 ran for 24 continuous hours each day,
totaling 96 consecutive hours of operation. With the data available, there is no known explanation for the cause of
this. However, it is unlikely that it is due to an increase in influent wastewater flow because pump 1 had a relatively
normal run time during these days, and should have operated if there was an inflow increase. Further research
should be completed to determine the cause of these problems.

Figure 4-13:  Curtis Road Pump Station Daily Average Pump Run Time
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Figure 4-14 displays the monthly total run times for both pumps, and illustrates the pumps which had a significant
differential in runtimes. It is difficult to pinpoint the operation due to the resolution of data collected and provided by
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the City. The data indicates that varying runtimes are common. The data presented should be considered for a
baseline pump operating assessment that includes infiltration and inflow study. It does appear that infiltration or
inflow may be present at near or above excessive levels at this pump station.

Figure 4-14:  Curtis Road Pump Station Monthly Total Pump Run Time
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4.4.3.5 Castine Avenue Pump Station

The Castine Avenue pump station risk matrix provided in Figure 4-15 indicates the pump station has some assets
which are considered to be a high risk component and others that are in better condition. Additional risk evaluation
used to determine the appropriate course of action to reduce the asset risk score is presented in Section 4.5. Table
4-12 provides a summary of the Castine Avenue pump station capacity and physical properties of the system.

Figure 4-15:  Castine Avenue Pump Station Risk Matrix
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Table 4-12: Summary of Castine Avenue Pump Station Equipment

Parameter
Type Submersible  |Wet Well Size 8' Diameter
Manufacturer Vaughn Force Main Size 8-inch
Design Flow Rate Unknown Building N/A
Rated Power 7.5HP Onsite Generator NO
Number of Pumps 2 Flow Meter NO

Table 4-13 contains the asset hierarchy for the Castine Avenue pump station as of the completion of this CMOM
Report, and includes the results of the pump station condition and criticality assessments. Detailed asset
observations are provided in the following paragraphs.
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Table 4-13: Castine Avenue Pump Station Hierarchy and Assessment Results

LoF CoF Risk
-~ Composite
Land & Land 2 1.75 35
Improvements  [payement 2 1.25 2.5
Security Perimeter 3 2.5 7.5
Electric Service |Cable & Enclosure 2 3 6
Standby Power System 4 3 12
Electric Variable Frequency Drive 2 2.75 9.5
Distribution
Control system | Telemetry/Communication 1 2
Process Alarm 2 1.5
Process Instruments 2 1.75 3.5
PLC 1 2 2
Local Controls 1 2.5 2.5
Process Pump 1 3 3.5 10.5
Equipment  Tpymp 2 3 35 105
Discharge Piping and Valves 3 3.25 9.75
CSO Outfall 4 3.75 15
Wet Well Wet Well 4 4.25 17

Castine Avenue pump station is a submersible station. A CSO outfall from the station discharges to a small brook
adjacent to the station. The notes below indicate several safety and security inadequacies.

Land & Improvements: The land includes an approximately 100 foot long access road with a gate at the top.
The inside of the security fence and the access road are paved, and their condition was not observable due
to snow cover. Security fence around the perimeter is in poor condition and shows signs of breaching.

Electric Service: Utility poles carry conductor wires down the access road and provide electricity to the
station through a transformer. The station includes a generator plug that hangs loose from the main breaker
panel which is not to code.

Control System: The control system includes a pressure transducer and backup floats to sense wet well
level and communicate it to the PLC system. The power supply and 120 volt circuit are powered by the
pump 1 breaker. Opening the breaker panel means that the power supply is powering the PLC and auxiliary
loads. This creates a lock out tag out issue.

The PLC includes wireless telemetry which communicates station data back to the department of public
services. This equipment is like new and was recently installed in 2010.

Process Equipment: There are two wet well mounted submersible pumps at this pump station. Both pumps
operate as expected. Both pumps are equipped with VFDs which operate at one speed, and also have an
oil reservoir located above grade. Pump 1 showed much darker oil than Pump 2. Each pump has a check
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valve and isolation valve. Isolation valves are new, however, their location makes them challenging to
access for operation or exercise.

o  Wet Well: The wet well is a 10 foot diameter precast structure and shows no signs of deterioration, spall, or
exposed rebar. The 5-ft by 4-ft access hatch is large and awkward to open, and is a serious safety hazard
when opened by a single operator. The wet well includes a CSO outfall for wet weather events; the outfall
flows to a nearby brook, and during high flow in the brook the outfall is reported to back-up into the wet well.

The Castine Avenue pump station has two pumps in use. According to the data presented in Figure 4-16, Pump 1
has a significantly higher runtime per month than Pump 2 during the first half of the year, but it decreases throughout
the year. Between March and October 2012, the average runtimes for both pumps are similar, a characteristic that
indicates both pumps are operating properly. There is an increase in the total runtime of Pump 2 near the end of
October, while Pump 1 continues to decrease.

Figure 4-16:  Castine Avenue Pump Station Daily Average Pump Run Time
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Figure 4-17 provides the month total runtime for each pump. Other than December 2012, Pump 1 appears to operate
for a measurable amount of time more than Pump 2. Due to the resolution of data, it is difficult to pinpoint this cause.
Submersible pumps are susceptible to improperly seating on the disconnecting discharge elbow when installed,
resulting in liquid blow-by that is recirculated in the wet well and reduced pump flow rate. It is possible this is the
cause, however, discharge piping losses has not been ruled out at this time.

Figure 4-17:  Castine Avenue Pump Station Monthly Total Pump Run Time
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4.4.3.6 Partridge Road Pump Station

The Partridge Road pump station risk matrix provided in Figure 4-18 indicates the pump station has some assets
which are considered to be a high risk component and others that are in better condition. Additional risk evaluation
used to determine the appropriate course of action to reduce the asset risk score is presented in Section 4.5. Table
4-14 provides a summary of Partridge Road pump station capacity and physical properties of the system.

Figure 4-18:  Partridge Road Pump Station Risk Matrix
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Table 4-14: Summary of Partridge Road Pump Station Equipment

Parameter

Type Submersible  [Wet Well Size 8' Diameter
Manufacturer Myers Force Main Size 2-inch
Design Flow Rate 40 gpm @ TDH |Building N/A

unknown
Rated Power 2 HP Onsite Generator NO
Number of Pumps 2 Flow Meter ' YES
Notes:

1) Not operational.

Table 4-15 contains the asset hierarchy for the Partridge Road pump station as of the completion of this CMOM
Report, and includes the results of the pump station condition and criticality assessments. Detailed asset
observations are provided in the following paragraphs.
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Table 4-15: Partridge Road Pump Station Hierarchy and Assessment Results

Asset LoF CoF
~ Composite
Land & Land 4 1.75 7
Improvements
Electric Service |Cable & Enclosure 2 6
Standby Power Connection 2 6
Control System |Process Alarm 2 1.5 3
Process Instruments 4 1.75 7
PLC 2 2 4
Local Controls 2 25 5
Process Pump 1 2 3.5 7
Equipment Pump 2 2 35 7
Discharge Piping and Valves 2 3.25 6.5
Wet Well Wet Well 2 2.75 55
Valve Pit Valve Pit 2 2.5 5

The Partridge Road pump station is a relatively new submersible lift station. As indicated by the notes below, the
station itself is in fine working condition. The major issue with this station is infiltration and inflow entering the wet well
due to poor site drainage design.

Land & Improvements: The land parcel sits off the side of the street. There are drainage issues from street.
The valve pit is the local low point and relieves water from the street during wet weather events. The valve
pit empties into wet well resulting in large I/l source.

Electric Service: The meter socket appears to be in good condition; located on the power supply pole. There
are two transformers with separate power and control voltages and includes standby power connection.

Control System: The control system is a Gorman Rupp controller with a pressure transducer and process
alarm that records analog hour meters. It includes HOA for each pump, alarm resets and motor high temp
resets. The flow meter is installed but doesn’t appear active. Allen Bradley intrinsically safe relays are
utilized in the control panel.

Process Equipment: There are two suction lift pumps located at this pump station. Both pumps operate as
expected. The discharge piping is ductile iron and appears to be in adequate condition. Each pump has an
isolation valve that connects to the force main. The flow meter located in force main.

Wet Well: The wet well is an 8-foot diameter precast structure with access via aluminum hatch through top
slab. There are minimal grease problems. There are reported issues with debris from raised bed garden
clogging hatch. The concrete is in good condition with no visible cracking or deterioration.

Valve Pit: There is approximately 3-inch of standing water in bottom of valve pit. The access through the
aluminum hatch was difficult to open because of debris that collects over and around it during rain events.
Concrete is in good condition with no visible cracking or deterioration.

Pump runtime data was not supplied for this pump station for review. Data collection and trend via the SCADA
system began in June 2013.
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4.4.3.7 Ashmont Street Pump Station

The Ashmont Street pump station risk matrix provided in Figure 4-19 indicates the pump station has some assets
which are considered to be a high risk component and others that are in better condition. Additional risk evaluation
used to determine the appropriate course of action to reduce the asset risk score is presented in Section 4.5. Table
4-16 provides a summary of the Ashmont Street pump station capacity and physical properties of the system.

Figure 4-19:  Ashmont Street Pump Station Photo & Assessment Risk Matrix
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Table 4-16: Summary of Ashmont Street Pump Station Equipment

Parameter
Type Submersible  |Wet Well Size 8' Diameter
Manufacturer Peabody Barnes |Force Main Size 3-inch
Design Flow Rate Unknown Building N/A
Rated Power 3HP Onsite Generator NO
Number of Pumps 2 Flow Meter NO

Table 4-17 contains the asset hierarchy for the Ashmont Street pump station as of the completion of this CMOM
Report, and includes the results of the pump station condition and criticality assessments. Detailed asset
observations are provided in the following paragraphs.
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Table 4-17: Ashmont Street Pump Station Hierarchy and Assessment Results

System Asset LoF CoF Risk
Composite
Land & Land 1 1.75 1.75
Improvements
Electric Service |Cable & Enclosure 2
Standby Power Connection 1
Control System |Process Alarm 1 1.5 1.5
Process Instruments 2 1.75 3.5
PLC 3 2 6
Local Controls 1 25 25
Process Pump 1 3 35 10.5
Equipment  [pymp 2 3 35 105
Discharge Piping and Valves 2 3.25 6.5
Dry Well Dry Well 2 2.5 5
Wet Well Wet Well 3 2.75 8.25

The Ashmont Street pump station is a small pump station that is in adequate condition but has some aging
equipment. The notes below indicate the condition of the equipment at the pump station.

Land & Improvements: Located on a small parcel adjacent to a residential driveway and surrounded by a
cedar hedge perimeter. The site showed no signs of vandalism and appears well kept. Periodically blocked
access through the residential drive is reported to occur on a regular basis.

Electric Service: Electricity is provided from a pole on Linden St. through a transformer to the meter socket
at the station. Equipment appears to be in adequate condition, and includes standby power connection.

Control System: The control system is a Miltronics Ultrasonic PLC with level sensing equipment and
process alarm. The equipment appears to be in good condition.

Process Equipment. There are two wet well submersible pumps located at this pump station. Pump 1
appeared to be operating well. Pump 2 discharge was not properly seated on the discharge connection
elbow and some blow-by was occurring.

Discharge piping and valves are 4-inch ductile iron. Each pump has a check valve and isolation gate valve.

Dry Well: The dry well exterior and interior hatches are in working condition. Walls are in good condition with
no major cracks, spall or deterioration. There is also a manhole cover and ladder access.

Wet Well: The wet well exterior and interior hatches are in working condition. The wet well includes a low
cost exhaust fan which appears to be in working condition.

Pump runtime data was not supplied for this pump station for review. Data collection and trend via the SCADA
system began in June 2013.
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4.4.3.8 Hope Avenue Pump Station

The Hope Avenue pump station risk matrix provided in Figure 4-20 indicates the pump station has some assets
which are considered to be a high risk component and others that are in better condition. Additional risk evaluation
used to determine the appropriate course of action to reduce the asset risk score is presented in Section 4.5. Table
4-18 provides a summary of the Hope Avenue pump station capacity and physical properties of the system.

Figure 4-20:  Hope Avenue Pump Station Risk Matrix
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Table 4-18: Summary of Hope Avenue Pump Station Equipment

Parameter
Type Suction lit ~ (Wet Well Size 8' Diameter
Manufacturer Gorman-Rupp |Force Main Size 4-inch
Design Flow Rate 150 gpm @ 35" |Building 6'X6'
TDH Fiberglass
Rated Power 5HP Onsite Generator YES
Number of Pumps 2 Flow Meter NO

Table 4-19 contains the asset hierarchy for the Hope Avenue pump station as of the completion of this CMOM
Report, and includes the results of the pump station condition and criticality assessments. Detailed asset
observations are provided in the following paragraphs
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Table 4-19: Hope Avenue Pump Station Hierarchy and Assessment Results

System Asset LoF CoF Risk
Composite
Land & Land 1 1.75 1.75
Improvements  [p2yement 2 1.25 2.5
Electric Service |Cable & Enclosure 2 3
Standby Power System 2 3
Control System |Process Alarm 2 1.5
Process Instruments 3 1.75 5.25
PLC 1 2
Local Controls 1 2.5 2.5
Process Pump 1 2 35
Equipment  [pymp 2 2 35
Pump Suction 2 25
Discharge Piping and Valves 2 3.25 6.5
Building Enclosure 1 2.5 2.5
Concrete Foundation Pad 2 1.25 2.5
Wet Well Wet Well 2 2.75 55

The Hope Avenue pump station is a small suction lift pump station that is in good condition. The equipment is
reported to operation well. The notes below indicate the condition of the equipment at the pump station.

e Land & Improvements: The parking lot and granite curb appear to be in good condition.

o  FElectric Service: The cable and enclosure are located adjacent to the pump station mounted on a uni-strut
support, providing the station with 240 V single phase 60 Hz power. There is also a 30 kVA Caterpillar
generator and an automatic transfer switch to provide standby power to the station in case of an outage. All
of the equipment performs as expected and appears to be in good condition.

e Control System: The control system includes a pressure transducer and backup floats to sense wet well
level. These communicate with the Gorman Rupp HMI located inside the station enclosure via signal
conductors. The HMI includes local HOA controls for the duplex pumping system. There is also visual and
air horn alarm that sounds if a station failure occurs. All of the equipment performs as expected and appears
in good condition.

e Process Equipment: There are two suction lift pumps located at this pump station. As expected with a
relatively new station, the duplex suction lift centrifugal pumping system operates well. It was noted that
Pump 1 operated at a slightly lower discharge pressure than Pump 2. Pump 2 appeared to run slightly
louder. The pump suction and discharge lines appeared stable and well mounted.

e Building: The building is a fiberglass hut enclosure appeared to be in overall good condition and did not
show signs of much ultraviolet degradation. The concrete foundation pad also appeared to be in good
condition without any concrete deterioration, spall, or exposed rebar.

o  Wet Well: Wet well appeared in good condition with no signs of concrete deterioration or spall.

Pump runtime data was not supplied for this pump station for review. Data collection and trend via the SCADA
system began in June 2013.
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4.4.3.9 Pennell Avenue Pump Station

The Pennell Avenue pump station risk matrix provided in Figure 4-21 indicates the pump station has some assets
which are considered to be a high risk component and others that are in better condition. Additional risk evaluation
used to determine the appropriate course of action to reduce the asset risk score is presented in Section 4.5. Table
4-20 provides a summary of the Pennell Avenue pump station capacity and physical properties of the system.

Figure 4-21:

Pennell Avenue Pump Station Risk Matrix
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Table 4-20: Summary of Pennell Avenue Pump Station Equipment

Parameter
Type Suction lit  (Wet Well Size 8' Diameter
Manufacturer Gorman-Rupp |Force Main Size 2-inch
Design Flow Rate 125 gpm @ 35' |Building 6'X6'
TDH Fiberglass
Rated Power 2HP Onsite Generator NO
Number of Pumps 2 Flow Meter NO

Table 4-21 contains the asset hierarchy for the Pennell Avenue pump station as of the completion of this CMOM
Report, and includes the results of the pump station condition and criticality assessments. Detailed asset
observations are provided in the following paragraphs.
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Table 4-21: Pennell Avenue Pump Station Hierarchy and Assessment Results

Asset LoF CoF Risk
~ Composite

Land 2 1.75 3.5
Cable & Enclosure 2 3 6
Standby Power Connection 1 3
Process Alarm 2 1.5
Process Instruments 3 1.75 5.25
PLC 1 2
Local Controls 2 2.5
Pump 1 2 3.5
Pump 2 3 3.5 10.5
Pump Suction 2 2.5
Discharge Piping and Valves 2 3.25 6.5
Enclosure 2 2.5 5
Concrete Foundation Pad 2 1.25 25
Wet Well 2 2.75 5.5

Pennell Street pump station is a suction lift packaged pump station; it is a relatively new pump station. The notes
below suggest that the station is in good overall condition and operates as expected.

Land & Improvements: The station is situated in the public right of way, on a residential lawn; the
surrounding lawn is well kept.

Electric Service: A pole mounted transformer provides 240 volt single phase 60 Hertz power to the station
through the meter socket mounted outside of the station. There is a standby power connection. All of the
equipment performs as expected and appears to be in good condition.

Control System: The control system includes a pressure transducer and back up floats to sense wet well
level. These communicate with the Gorman Rupp HMI located inside the station enclosure via signal
conductors. The HMI is enclosed with a NEMA 1 SS enclosure. The HMI includes local HOA controls for the
duplex pumping system. There is also a visual and air horn alarm that sounds if a station failure occurs. Al
of the equipment performs as expected and appears to be in good condition.

Process Equipment: There are two suction lift pumps located at this pump station. As expected with a
relatively new station, the duplex suction lift centrifugal pumping system operates well. It was noted that
Pump 2 was operating at a lower discharge pressure and did not hold prime from its last cycle. Pump re-
prime took nearly 5 minutes, likely indicating that the suction flap valve was plugged open. The pump
suction and discharge lines appeared stable and well mounted.

Building: The building, a fiberglass hut enclosure appeared to be in overall good condition and does not
show signs of much ultraviolet degradation. The seals around the doors were falling and may need to be
replaced. The concrete foundation pad also appeared to be in good condition without any concrete
deterioration, spall, or exposed rebar.
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o  Wet Well: The wet well appeared to be in good condition with no signs of concrete deterioration, spall, or
exposed rebar. The 26-inch cast iron manhole cover is perforated and reported to cause problems because
of sticks and debris being able to be introduced to the wet well.

Pump runtime data was not supplied for this pump station for review. Data collection and trend via the SCADA
system began in June 2013.

4.5 RISK-BASED ASSESSMENT OF ASSETS

The intent of a risk-based assessment of pump stations is to identify the groups of assets that may require capital
investment or certain maintenance activities to lower the risk score. The City of Portland has provided redundancy for
the assets intended to convey wastewater from the pump stations. Decreasing the LoF is the only means of lowering
the high risk score, as the CoF typically remains constant. Recognizing an asset’s risk by means of the fundamental
components of LoF and CoF is essential in determining a sound, prioritized, renewal plan. The analysis within this
section of the CMOM Report presents the asset risk at each pump station and provides a refined list of assets that
could benefit from capital improvements.

Table 4-22 summarizes the risk matrix data from the pump station assessments. Eighty-four percent of the pump
station assets, or a total of 142 assets have a risk score less than ten, which is relatively low risk. These risk scores
indicate that the City of Portland pump stations generally operate, as intended, at an acceptably low risk. However, in
the coming years, these low risk assets will age and risk will increase.

Table 4-22: Summary of Assets and Risk by Pump Station

Risk

Location <5 5t010 10 to 15 >15
Franklin Street 1" 15 5 2
Riverside Street 1" 14 5 1
Hope Avenue 8 7 0 0
Pennell Avenue 8 5 1 0
Castine Avenue 7 4 4 1
Curtis Road 8 7 3 0
Ashmont Street 6 4 2 0
Partridge Road 4 8 0 0
Riverton Drive 9 6 3 0
Total 72 70 23 4

Percent of Total  43% 41% 14% 2%

Table 4-23 identifies the ten highest risk pump station assets. As previously noted, the risk scale ranges from zero to
25. Individual upgrades to the stations conducted over the last decade have resulted in a system with increased
reliability and safety. In general, the pump station assets collectively are in working order and imminent mechanical
failure is not anticipated. However, there are individual assets that pose a high risk of failure with respect to their
ability to convey wastewater and impacts on worker safety.
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Table 4-23: Highest Risk Pump Station Assets

RANK ASSET DESCRIPTION RISK

1 Franklin Street Pump Station - Cooling Water System 17
2 Castine Road Pump Station - Wet Well 17
3 Franklin Street Pump Station - MCC/Panelboard 16
4 Riverside Street Pump Station - MCC/Panelboard 16
5 Castine Road Pump Station - CSO Outfall 15
6 Riverside Street Pump Station - Pump 2 15
7 Riverside Street Pump Station - Pump 1 15
8 Franklin Street Pump Station - Pump 3 15
9 Curtis Street Pump Station - Pump 1 14
10 Curtis Street Pump Station - Pump 2 14

The recommended action level was determined for the pump station assets by plotting them on the risk matrix shown
in Figure 4-22. Their location on the chart determines the asset’s action level. Given the number of assets, many
appear in the same location on the matrix; the size of each blue dot in the figure is relative to the number of assets at
a particular location. The results revealed clusters of assets which can be grouped by a level of action necessary to
reduce and manage the asset risk. The result of the risk analysis is the next step in developing the Pump Station

Renewal Plan.

Consequence of Failure
w

Figure 4-22:  Risk Matrix Action Level - All Pump Station Assets

Frequent
Assessment

Regular
Monitoring

Likelihood of Failure
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46 RECOMMENDED PUMP STATION RENEWAL PLAN

Woodard & Curran’s recommendations for pump station renewal, capital improvements plan projects are the result of
the risk analysis completed for each of the pump stations. Additional maintenance recommendations are addressed
in Section 5 of this Report. The risk matrix was utilized to identify key short-term projects, and as appropriate we
evaluated project alternatives based on the cost-benefit-ratio of risk reduction. A long-term annual budgeting and
potential expenditure estimate has also been provided through 2050, based on equipment service life and the results
of the short-term CIP. Based on future system modifications, the City will need to revisit the recommended project list
on a regular basis.

4.6.1 Short-Term Renewal Priority Assets

The priority assets from the action level risk matrix have been used to create the recommended short-term CIP and
these assets are summarized in Table 4-24 through 4-26. The assets in these tables are organized by priority and
their respective risk score, which was used to develop a recommended schedule.

Table 4-24: Immediate Action Pump Station Assets

Location & Asset Risk
Castine Avenue Pump Station - Wet Well 17.00
Franklin Street Pump Station - Cooling Water System 17.00
Franklin Street Pump Station - MCC/Panelboard 16.00
Riverside Street Pump Station - MCC/Panelboard 16.00
Franklin Street Pump Station - Pump 3 15.00
Castine Avenue Pump Station - CSO Outfall 15.00
Riverside Street Pump Station - Pump 2 15.00
Riverside Street Pump Station - Pump 1 15.00
Franklin Street Pump Station - Motor Starters 14.00
Curtis Road Pump Station - Pump 1 14.00
Curtis Road Pump Station - Pump 2 14.00
Riverside Street Pump Station - Motor Starters 14.00

Table 4-25: High Priority Pump Station Assets

Location & Asset Risk
Riverside Street Pump Station - Influent Valve and Actuator 13.00
Curtis Road Pump Station - Standby Power System 12.00
Castine Avenue Pump Station - Standby Power Connection 12.00
Franklin Street Pump Station - Seal Water System 11.00
Franklin Street Pump Station - Motor 3 11.00
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Table 4-26: Mid Priority Pump Station Assets

Location & Asset Risk

Curtis Road Pump Station - Enclosure 7.50
Castine Avenue Pump Station - Security Perimeter 7.50
Curtis Road Pump Station - Pump Suction 7.50
Curtis Road Pump Station - Generator Enclosure 7.50
Partridge Road Pump Station - Land 7.00
Riverside Street Pump Station - City Water 6.75
Ashmont Street Pump Station - PLC 6.00
Riverside Street Pump Station - Roof 6.00
Franklin Street Pump Station - HVAC 5.25
Riverside Street Pump Station - Pavement 5.00
Riverside Street Pump Station - Envelope, Windows & Doors 4.50
Curtis Road Pump Station - Pavement 3.75
Riverton Drive Pump Station - Pavement 3.75

The assets identified as mid priority have the lowest LoF. Running these assets to failure is the recommended
operational technique, as supported by the discussions in Section 5. However, incorporating financial planning
measures that anticipate the necessary replacement of these assets will ensure funds are available at the time of
failure. Due to the low risk nature of these assets, the planned replacement year for these assets should be four to
five years from now.

The Franklin Street pump stations assets identified for renewal have been included in this analysis; however, it is
understood that the City’s ongoing CSO work will be evaluating the potential elimination of the pump station.

4.6.2 Short-Term Renewal Projects and Costs

Woodard & Curran grouped the priority assets into specific projects to be completed over the next five years, a short-
term CIP. All of the immediate and high priority assets are included in these projects. Some of the mid-priority assets
are also included based on compelling cost-benefit ratios, while some projects address multiple priority assets. For
example, upgrading pump 3 at Franklin Street pump station address both the pump and seal water system assets.
One recommended project, replacement of Riverton Drive pump station does not include high priority assets but is
nevertheless recommended based on City Staff input.

Projects are prioritized by year based on benefit-cost ratio, which is defined as the risk reduction per thousand dollars
of estimated capital cost. Projects recommended for renewal in FY15 have the highest benefit-cost ratio, while those
with lower ratios are recommended for subsequent years.

To determine the benefit of a project, project risk scores were determined by adding the risk scores of all the assets
associated with the project. These were compared to the risk scores anticipated to result from the completion of the
project; the differential is the anticipated risk reduction. In most cases, the risk scores are reduced by the lower LoF,
and the CoF remains unchanged. However, the risk associated with safety related issues can be lowered by a
combination of LoF and CoF reduction.

In instances when more than one alternative to address asset risk reduction was identified, benefit-cost analysis was
used to choose between alternative solutions. In this case, life cycle cost rather than capital cost was used. The life-
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cycle cost is the capital cost plus annual operation and maintenance costs assuming a service life of 20 years, unless
otherwise noted. The recommended alternatives were selected based on the greatest risk reduction per one
thousand dollars of life-cycle cost. The alternatives were also evaluated based on City of Portland equipment
experience as reported by personnel, industry standard equipment technology, and recommendations identified in
prior CIP efforts.

To develop project costs, we included equipment, labor, design (soft costs) among other items, and the cost
components are listed in Table 4-27. To the extent that we anticipate the City could directly contract with appropriate
trades to complete the work, engineering costs have not been included. Major process, electrical, and controls
equipment costs are based on quotations solicited from manufacturers. Other equipment and material costs were
estimated using RSMeans. Installation, Contractor overhead, profit, and insurance, and contingency are based on
industry standard percent estimates. An anticipated cost for engineering has been carried for complex projects and
projects that are anticipated to include bid documents. Projects anticipated to be completed by a bonded contractor
include general conditions; the assumed on-site project duration has been indicated in these cases. The costs are in
2013 dollars and assume no financing has been leveraged for project completion. The following sections provide
detailed descriptions of the projects and the opinion of probable costs.

Table 4-27: Pump Station Project Cost Estimating Components

Equipment cost

Installed labor cost

Contractors overhead, profit, and insurance

Contractors general conditions'

Engineering (permitting, design and construction administration)

Contingency
Notes: 1) Included in projects that have an extended duration contractor’s site component.

4.6.2.1 Castine Avenue Pump Station - Upgrade Standby Power Connection

This project cost estimate assumes that a certified electrician will be secured by the City to provide a new junction
box and permanent generator coupling to replace the portable generator connection. Table 4-28 provides a detailed
breakdown and opinion of probable cost for this project.

Table 4-28: Castine Avenue Pump Station — Opinion of Probable Cost

Unit Cost Installation Cost
Estimate Estimate
Weather tight Power Disconnect $4,000 $1,600
Misc. Unaccounted for ltems 2% $200
Overhead, Profit, & Insurance 20% $1,200
Subtotal Construction Cost $7,000
Contingency| 20% $1,400
Project Cost Estimate $8,400
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4.6.2.2 Partridge Street and Castine Avenue Pump Stations - Inflow Reduction Upgrades

Two inflow reduction projects were identified for the City pump stations included in this evaluation. One is for the
Partridge Road pump station, and the other is for the Castine Avenue pump station.

The proposed project for the Partridge Road pump station consists of upgrades for the valve pit and wet well
structures, as well as site/civil work in the area of the pump station. Table 4-29 provides a detailed breakdown and
opinion of probable cost for this project; the project includes the following tasks:

Regrading the adjacent swale to drain away from the pump station and towards a nearby catch basin;

Installation of a segmental block retaining wall on the back side of the pump station to discharge runoff into
the re-graded swale and eliminate erosion from impacting the pump station;

Elimination of the existing dry pit and wet well hatches, and the installation of new raised hatches on

concrete curbs; and

Installation of a bollard to protect the raised hatches from vehicle traffic.
Table 4-29: Partridge Street Pump Station — Opinion of Probable Cost

Item Unit Cost Installation Cost
Estimate Estimate
Wet well hatch with fall protection $15,000 $2,500
Valve pit hatch with fall protection $5,000 $1,250
Site drainage and retaining wall $2,500 $1,500
Misc. Unaccounted for ltems 2% $600
Overhead, Profit, & Insurance 20% $5,700
Subtotal Construction Cost $34,050
Contingency| 20% $6,900
Project Cost Estimate $40,950

Table 4-30: Castine Avenue Pump Station — Opinion of Probable Cost

Unit Cost

Estimate

Upgrades for the Castine Avenue pump station will consist of installing a backflow preventing check valve at the
discharge end of the pump station’s CSO outfall. It is assumed that the City will complete a direct purchase and
installation of Tideflex Technologies 10-inch check mate inline check valve. Table 4-30 provides a detailed
breakdown and opinion of probable cost for this project.

Installation Cost

Estimate

10-inch Tide Flex - Check Mate Valve

$1,500

$600

Misc. Unaccounted for ltems 2% $50
Overhead, Profit, & Insurance 20% $500
Subtotal Construction Cost $2,650
Contingency| 20% $600
Project Cost Estimate $3,250
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4.6.2.3 Franklin Street Pump Station — Cooling Water System Upgrade

The upgrades identified for the Franklin Street pump station are associated with the automated and alarmed control
of the cooling water system. The necessary components for ensuring proper water temperature control include
discharge piping with two inch motor operated valve, a temperature sensor for system control, City water supply
piping, and integration into existing control panel. Table 4-31 provides a detailed breakdown and opinion of probable
cost for this project.

Table 4-31: Franklin Street Pump Station — Opinion of Probable Cost

Unit Cost Installation
Estimate Cost Estimate
Cooling Water System $20,000 $6,000
Misc. Unaccounted for ltems 2% $600
Overhead, Profit, & Insurance 20% $5,200
Subtotal Construction Cost $31,800
Contingency| 20% $6,400
Engineering| 25% $9,600
Project Cost Estimate $47,800

4.6.2.4 Riverton Drive Pump Station - Comprehensive Upgrade

The Riverton Drive Pump Station requires a comprehensive upgrade given the at-risk assets identified during this
CMOM assessment. Three options have been identified for the necessary upgrades at the Riverton Drive pump
station and these options have been evaluated based on estimated costs and risk reduction potential. These options
include installing suction lift equipment; replacing the existing pumps in-kind, and installing submersible equipment.

4.6.2.4.1 Option 1: Suction Lift Pump Station Upgrade

The first option for a comprehensive upgrade of the Riverton Drive pump station involves the demolition of the
existing flooded suction pump station and the installation of a new suction lift pump station. This option will utilize the
existing wet well and electrical service, however we recommend all control systems be replaced. Table 4-32 provides
a detailed breakdown and opinion of probable cost for this option.

Table 4-32: Riverton Drive Pump Station Option 1 — Opinion of Probable Cost

Item Unit Cost Installation
Estimate Cost Estimate

General Conditions’ $28,000
Flowable Fill $4,000
Drywell & Existing Equipment Demolition $18,000
Pavement $6,000 $1,200
Enclosure $30,000 $6,000
Concrete Foundation Pad $5,000 $1,000
Pump 1 $6,000 $1,800
Pump 2 $6,000 $1,800
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Unit Cost Installation
Estimate Cost Estimate
Pump Suction $4,000 $1,200
Discharge Piping and Valves $8,000 $2,400
Standby Power Connection $4,000 $1,600
Telemetry/Communication $25,000 $10,000
PLC $15,000 $4,500
Process Instruments $12,000 $3,600
Local Controls $12,000 $3,600
Process Alarm $5,000 $1,000
Variable Frequency Drive $8,000 $1,600
Misc. Unaccounted for ltems 5% $9,400
Overhead, Profit, Insurance 20% $43,000
By-Pass Pumping $50,000
Subtotal Construction Cost $339,700
Contingency | 20% $68,000
Engineering | 25% $102,000
Project Cost Estimate $509,700

Notes: 1) Onsite construction estimated to be 4 weeks. General conditions estimated to be $7,000 per week

4.6.2.4.2 Option 2: Equipment Replacement

The second option for a comprehensive upgrade of the Riverton Drive pump station involves the replacement of
existing pumps and local controls in-kind, and the addition of a ventilation system that would be installed in the
existing dry well. Table 4-33 provides a detailed breakdown and opinion of probable cost for this option.

Table 4-33: Riverton Drive Pump Station Option 2 — Opinion of Probable Cost

Item Unit Cost Installation
Estimate Cost Estimate
Pump 1 $13,000 $3,900
Pump 2 $13,000 $3,900
Local Controls $7,500 $2,250
Dry Well HVAC $12,000 $8,000
Misc. Unaccounted for ltems 5% $3,200
Overhead, Profit, & Insurance 20% $13,400
Subtotal Construction Cost $80,150
Contingency| 20% $16,100
Engineering| 25% $24,100
Project Cost Estimate $120,350
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4.6.2.4.3 Option 3: Submersible Pump Station Upgrade

The third option for a comprehensive upgrade of the Riverton Drive pump station involves utilizing the existing wet
well for the installation of two submersible grinder pumps, demolishing the existing electrical system, installing local
controls and process piping in the drywell, and abandoning the drywell in place utilizing flowable fill. Additional
installations will include a new valve pit where the connection to the existing force main is assumed to be made.
Table 4-34 provides a detailed breakdown and opinion of probable cost for this option.

Table 4-34: Riverton Drive Pump Station Option 3 — Opinion of Probable Cost

Item Unit Cost Installation Cost
Estimate Estimate
General Conditions’ $28,000
Flowable Fill $4,000
Drywell & Existing Equipment Demolition $18,000
Pavement $6,000 $1,200
Pump 1 $11,000 $3,300
Pump 2 $11,000 $3,300
Discharge Piping and Valves $7,500 $2,250
Valve Pit $6,000 $2,000
Standby Power Connection $4.000 $1,600
Telemetry/Communication $25,000 $10,000
PLC $15,000 $4,500
Process Instruments $12,000 $3,600
Local Controls $12,000 $3,600
Process Alarm $5,000 $1,000
Variable Frequency Drive $8,000 $1,600
Misc. Unaccounted for Items 5% $8,100
Overhead, Profit, & Insurance 20% $37,400
By-Pass Pumping $50,000
Subtotal Construction Cost $273,950
Contingency| 20% $54,800
Construction Cost Estimate $328,750
Engineering| 25% $82,200
Project Cost Estimate $410,950
Notes:

1) Onsite construction estimated to be 4 weeks. General conditions estimated at $7,000 per week.

4.6.2.5 Riverton Drive Pump Station Upgrade Alternatives Analysis

Based on the three options identified for upgrades to the Riverton Drive Pump Station, we completed an alternatives
analysis. The results of the alternatives analysis, as provided in Figure 4-23, indicate that replacing the Riverton
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Drive pump station with a submersible pump station (Option 3) will yield the greatest lifecycle risk reduction per one
thousand dollars expended.

Figure 4-23:  Riverton Drive Pump Station Upgrade Alternatives Analysis

Project Components Current Est. Post  Est. Installed Est. Life Cycle Risk
Asset Risk | Project Asset Cost Annual Cost? Reduction /

{1 ¢ O&M Cost! $1,000

Option 1: Suction Lift Pump Station 68.5 32 $509,700 $ 3,620 $582,100]  0.063
Demo flooded suction station, replace
with suction lift station

Option 2: Equipment Replacement 28.5 13.75 $120,350 $ 3,870 $197,750| 0.075
Replace Pumps and local Controls

and HVAC upgrade

Option 3: Submersible Pump Station 72.25 27 $410,950(  $3,620 $483,350(  0.094

Demo flooded suction station, replace
with submersible pump station
Notes:

1) Assumes 3 person hours per pump station per week @ 20 per hour and annual electricity costs ($500)

2) Assumes 20 year service life for upgrade options

4.6.2.6 Castine Avenue Pump Station - Replace Security Fence

This project cost estimate assumes fencing will be replaced in-kind, but that the gate and corner posts will be reused.
Table 4-35 provides a detailed breakdown and opinion of probable cost for this project.

Table 4-35: Castine Avenue Pump Station — Opinion of Probable Cost

Unit Cost Installation Cost
Estimate Estimate
Replace security fence $12,000 $4,800
Misc. Unaccounted for Items 2% $400
Overhead, Profit, & Insurance 20% $3,400
Subtotal Construction Cost $20,600
Contingency| 20% $4,200
Project Cost Estimate $24,800

4.6.2.7 Riverside Street Pump Station — Motor Control Center Upgrade

The proposed upgrade associated with the Riverside Street Pump Station will involve the complete replacement of
the motor control center in-kind. It is assumed that all sections and new motor starters will be provided and installed
to power the existing loads at the pump station. Table 4-36 provides a detailed breakdown and opinion of probable
cost for this project.
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Table 4-36: Riverside Street Pump Station — Opinion of Probable Cost

Unit Cost Installation Cost
Estimate Estimate
Motor Control Center $75,000 $30,000
Misc. Unaccounted for ltems 2% $2,100
Overhead, Profit, & Insurance 20% $21,000
Subtotal Construction Cost $128,100
Contingency| 20% $25,700
Engineering| 25% $38,500
Project Cost Estimate $192,300

4.6.2.8 Franklin Street Pump Station — Motor Control Center Upgrade

The proposed upgrade associated with the Franklin Street Pump Station will involve the complete replacement of the
motor control center in-kind. It is assumed that all sections and new motor starters will be provided and installed to
power the existing loads at the pump station. Table 4-37 provides a detailed breakdown and opinion of probable cost
for this project.

Table 4-37: Franklin Street Pump Station — Opinion of Probable Cost

Unit Cost Installation Cost
Estimate Estimate
Motor Control Center $120,000 $48,000
Misc. Unaccounted for ltems 2% $4,000
Overhead, Profit, & Insurance 20% $33,600
Subtotal Construction Cost $205,600
Contingency| 20% $41,200
Engineering| 25% $61,700
Project Cost Estimate $308,500

4.6.2.9 Curtis Road Pump Station - Comprehensive Upgrade

The Curtis Road Pump Station requires a comprehensive upgrade given the at-risk assets identified during this
CMOM assessment. Three options have been identified for the necessary upgrades at the Curtis Road Pump Station
and these options have been evaluated based on estimated costs and risk reduction potential. These options include
replacing the existing equipment in-kind; replacing/upgrading high-risk assets; and eliminating the pump station and
reconnecting the flows into the Hope Avenue system.

4.6.2.9.1 Curtis Road Pump Station Option 1: In-kind Pump Station Upgrade

The first option for a comprehensive upgrade of the Curtis Road Pump Station involves an in-kind replacement of the
pump house enclosure and reuse of the existing wet well. It is assumed the existing generator and enclosure will be
demolished and the generator upgrade will include an integral manufacturer's enclosure. Table 4-38 provides a
detailed breakdown and opinion of probable cost for this option.

City of Portland (222804.79) 4-45 November 2013



A

y

a K

WOODARD
&CURRAN

Table 4-38: Curtis Road Pump Station Option 1 - Opinion of Probable Cost

Item Unit Cost Installation Cost
Estimate Estimate
General Conditions $42,000
Demolition $25,000
Discharge Piping and Valves $8,000 $2,400
Enclosure $30,000 $6,000
Local Controls $7,500 $2,250
PLC $15,000 $4,500
Process Alarm $1,500 $300
Process Instruments $3,000 $900
Pump 1 $6,000 $1,800
Pump 2 $6,000 $1,800
Pump Suction $4,000 $1,200
Standby Power System $55,000 $27,500
Telemetry/Communication $25,000 $10,000
Variable Frequency Drive $10,000 $2,000
Misc. Unaccounted for ltems 5% $15,000
Overhead, Profit, & Insurance 20% $62,800
By-Pass Pumping $15,000
Subtotal Construction Cost $391,450
Contingency| 20% $78,300
Engineering| 25% $117,500
Project Cost Estimate $587,250
Notes:

1) Onsite construction estimated at 6 weeks. General conditions estimated at $7,000 per week.

4.6.2.9.2 Curtis Road Pump Station Option 2: High-Risk Assets Upgrade

The second option for a comprehensive upgrade of the Curtis Road Pump Station involves upgrading specific high
risk assets, such as the generator with integral enclosure, pump station enclosure, wastewater pumps, and pump
suction piping. Table 4-39 provides a detailed breakdown and opinion of probable cost for this option.
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Table 4-39: Curtis Road Pump Station Option 2 - Opinion of Probable Cost

Item Unit Cost Installation Cost
Estimate Estimate
General Conditions! $28,000
Pump Enclosure $30,000 $6,000
Pump 1 $6,000 $1,800
Pump 2 $6,000 $1,800
Pump Suction $4,000 $1,200
Standby Power System $55,000 $27,500
Electrical Retrofit Estimate $25,000
Misc. Unaccounted for ltems 5% $8,400
Overhead, Profit, & Insurance 20% $40,200
Subtotal Construction Cost $240,900
Contingency| 20% $48,200
Engineering| 25% $72,300
Project Cost Estimate $361,400

Notes:

1) Onsite construction estimated to be 4 weeks. General conditions estimated at $7,000 per week.

4.6.2.9.3 Curtis Road Pump Station Option 3: Elimination/Connection to Hope Avenue System

The third option for a comprehensive upgrade of the Curtis Road Pump Station involves the demolition and
abandonment of the existing Curtis Road Pump Station, including all appurtenances, and upgrading the Hope
Avenue Pump Station to accommodate the additional flow from the former Curtis Road Pump Station. The
abandonment of the Curtis Road Pump Station will include limited site restoration. The connection will require
approximately 2,000 linear feet of gravity sewer to connect the existing influent sewer pipe to the pump station
adjacent to Alice Street, with up to a 15-foot deep cut to Hope Avenue. The estimate assumes upgrading the four
inch Hope Avenue force main to a six inch force main.

Upgrades at the Hope Avenue pump station will include the electrical service entrance and standby power generator
with enclosure. The project will also include concrete foundation modifications and the installation of discharge
piping, pumps and pump enclosure, local controls, and variable frequency drives. Table 4-40 provides a detailed
breakdown and opinion of probable cost for this option, excluding asset salvage costs.

Table 4-40: Curtis Road Pump Station Option 3 - Opinion of Probable Cost

Unit Cost
Estimate

Installation
Cost Estimate

Item

General Conditions’ $70,000
Curtis Demolition $25,000
Hope Demolition $25,000
Abandon Wet well - Flowable Fill $12,000
Cable & Enclosure $6,000 $3,000
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Item Unit Cost Installation
Estimate Cost Estimate
Concrete Foundation Pad $5,000 $1,000
Discharge Piping and Valves $8,000 $2,400
Enclosure $30,000 $6,000
Land $25,000 $2,500
Local Controls $7,500 $2,250
Pavement $1,500 $300
PLC $15,000 $4,500
Process Alarm $1,500 $300
Process Instruments $3,000 $900
Pump 1 $6,000 $1,800
Pump 2 $6,000 $1,800
Pump Suction $4.000 $1,200
Standby Power System $55,000 $27,500
Telemetry/Communication $25,000 $10,000
Variable Frequency Drive $10,000 $2,000
By-Pass Pumping $15,000
Misc. Unaccounted for ltems 5% $13,800
Overhead, Profit, & Insurance 20% $70,400
Subtotal Pump Station Construction Cost $507,150
Contingency 20% $101,500
Pump Station Engineering 20% $121,800
Gravity Sewer Construction Cost?3| $175 per LF $350,000
Gravity Sewer Engineering 15% $50,000
Project Cost Estimate $1,130,450
Notes:

1) Onsite construction estimated to be 10 weeks. General conditions estimated at $7,000 per week
2) Assumes 2,000 linear feet (LF) of gravity sewer and force main installed in Alice Street ROW.

3) Estimate includes 20% contingency

4.6.2.10 Curtis Road Pump Station Upgrade Alternatives Analysis

Based on the three options identified for upgrades to the Curtis Road Pump Station, we completed an alternatives
analysis. The results of the alternatives analysis, as provided in Figure 4-24, indicate that eliminating the Curtis Road
Pump Station (Option 3) and redirecting wastewater flow to the Hope Avenue Pump Station will yield the greatest life
cycle risk reduction per one thousand dollars expended.
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Figure 4-24:  Curtis Road Pump Station Upgrade Alternatives Analysis

Project Components Current Est. Post  Est. Installed Est. Life Cycle Risk
Asset Risk Project Asset Cost Annual Cost? Reduction /
Risk 0&M $1,000
Cost!23

Option 1: Complete In-kind Upgrade 85.25 30.75 $ 587,250( $ 10,340 $ 794,050 0.069

Option 2: Upgrade high risk assets 62.5 15 $ 361,400( $ 10,340 $ 568,200 0.084

Option 3: Eliminate Curtis Street 178.5 60.5 $1,130,450( $ 7,220 $ 1,274,850 0.093

pump station, construct sewer and

upgrade Hope Avenue Pump Station

Notes:

1) Assumes 3 person hours per pump station per week @ 20 per hour ($3,120 per station) and electricity costs ($4,100)

2) Option 1 and Option 2 assumes maintenance for two pump stations

3) Option 3 assumes maintenance for one pump station and no net reduction in electrical consumption from the existing operation.

4) Assumes 20 year service life for upgrade options
4.6.2.11 Riverside Street Pump Station — Pump Upgrades

The Riverside Street Pump Station requires upgrades given the at-risk assets identified during this CMOM
assessment. Two options have been identified for the necessary upgrades identified for the Riverside Street Pump
Station pumps and have been evaluated based on estimated costs and risk reduction potential. These options
include new dry-pit submersible high head pumps; and replacing the existing extended shaft pumps in kind.

4.6.2.11.1Riverside Street Pump Station Option 1: Dry-pit Submersible Pumps

The first option for upgrading the Riverside Street Pump Station pumps involves the installation of two new dry-pit
submersible high head pumps. This will include the demolition of the existing pumps, extended shafts and motors,
modifications to pump platforms, minor intake and discharge piping modifications, and the installation of conduit and
conductors to feed power and provide control to the new motors. The estimate assumes that the variable frequency
drives will be reused. Table 4-41 provides a detailed breakdown and opinion of probable cost for this option.

Table 4-41: Riverside Street Pump Station Option 1 — Opinion of Probable Cost

Item Unit Cost Installation Cost
Estimate Estimate

General Conditions' $28,000
Demolition $8,000
High head dry pit submersible Pump 1 $40,000 $12,000
High head dry pit submersible Pump 2 $40,000 $12,000
Electrical Retrofit Estimate $20,000
Misc. Unaccounted for ltems 5% $6,200
Overheat, Profit, & Insurance 20% $34,000
Subtotal Construction Cost $200,200
Contingency| 20% $41,000
Engineering| 25% $60,300
Project Cost Estimate $301,500

Notes: 1) Onsite construction estimated to be 4 weeks. General conditions estimated at $7,000 per week.
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4.6.2.11.2Riverside Street Pump Station Option 2: In-kind Pump Replacement

The second option for upgrading the Riverside Street Pump Station pumps involves the purchase and installation of
two new extended shaft non-clog centrifugal pumps and the installation of NEMA premium efficient motors.
Anticipated work will include the demolition of the existing pumps, extended shafts and motors, minor modifications to
pump platforms, minor intake and discharge piping modifications, and the reuse of existing conduit and conductors to
feed power and provide control to the new motor locations. The estimate assumes that the variable frequency drives
will be reused. Table 4-42 provides a detailed breakdown and opinion of probable cost for this option.

Table 4-42: Riverside Street Pump Station Option 2 — Opinion of Probable Cost

Item Unit Cost Installation Cost
Estimate Estimate
General Conditions’ $28,000
Demolition $8,000
Extended Shaft Centrifugal Pump 1 $40,000 $12,000
NEMA Premium Motor 1 Upgrade $12,000 $3,600
Extended Shaft Centrifugal Pump 2 $40,000 $12,000
NEMA Premium Motor 2 Upgrade $12,000 $3,600
Misc. Unaccounted for ltems 5% $7,000
Overheat, Profit, & Insurance 20% $36,000
Subtotal Construction Cost $214,200
Contingency| 20% $43,000
Engineering| 25% $64,300
Project Cost Estimate $321,500

Notes: 1) Onsite construction estimated to be 4 weeks. General conditions estimated at $7,000 per week.
4.6.2.12 Riverside Street Pump Station Pump Upgrades Alternatives Analysis

Based on the two options identified for the upgrades to the Riverside Pump Station, we completed an alternatives
analysis. The results of the alternatives analysis, as provided in Table 4-25, indicate that upgrading the Riverside
Street Pump Station pumps with dry pit submersible pumps (Option 1) will yield the greatest life cycle risk reduction
per one thousand dollars expended.

Figure 4-25:  Riverside Street Pump Station Pumps Upgrade Alternatives Analysis

Project Components Current Est. Post  Est. Installed Est. Annual Life Cycle Risk

Asset Risk Project Asset Cost O&M Cost'2 Cost? Reduction /
Risk $1,000

Option 1: Dry-pit Submersible Pumps |  43.75 75 $ 301,500 $ 9,280] $§ 487,098 0.074
Upgrade Pump 1 & 2 to high head dry
pit submersible pumps

Option 2: In-kind Pump Replacement 43.75 10.25 $ 3215001 $ 10,340| $ 528,300 0.063
In-kind replacement of pumps 1 & 2
including high efficiency motor

Notes:
1) Assumes 8% increase in motor efficiency
2) Extended shaft assumed to be 98% efficient

3) Assumes 20 year service life for upgrade options
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4.6.2.13 Riverside Street Pump Station - Integrate Influent Valve Actuator

This project will require completing the integration of the influent actuator. The project is assumed to require power,
control, and signal conduit. Table 4-43 provides a detailed breakdown and opinion of probable cost for this project.

Table 4-43: Riverside Street Pump Station — Opinion of Probable Cost

Item Unit Cost Installation Cost
Estimate Estimate
Integrate Influent Actuator $1,500 $3,000
Electrical Conduit $2,500 $2,500
Misc. Unaccounted for ltems 2% $200
Overhead, Profit, and Insurance 20% $2,000
Subtotal Construction Cost $11,700
Contingency| 20% $2,400
Engineering| 20% $2,900
Project Cost Estimate $17,000

Notes 1) Does not include additional instrumentation necessary for automatic remote control:
4.6.2.14 Franklin Street Pump Station - Pump 3 Upgrade

The Franklin Street Pump Station requires upgrades to Pump 3 given the at-risk assets identified during this CMOM
assessment. Two options have been identified for the necessary upgrades identified for Pump 3 at the Franklin
Street Pump Station and have been evaluated based on estimated costs and risk reduction potential. These options
include new dry-pit submersible pump to replace the extended shaft pump, and in-kind pump replacement.

4.6.2.14.1 Franklin Street Pump Station Option 1: Dry-pit Submersible Pump 3 Replacement

This option for upgrading pump 3 involves the purchase and installation of one new dry pit submersible pump;
demolition of the existing pump, extended shaft and motor; modifications to pump platforms; minor intake and
discharge piping modifications; and installation of conduit and conductors to feed power and provide control to the
new motor location. The estimate assumes that the variable frequency drives will be reused. Table 4-45 provides a
detailed breakdown and opinion of probable cost for this option.

Table 4-44: Franklin Street Pump Station Option 1 - Opinion of Probable Cost

Item Unit Cost Installation Cost
Estimate Estimate
General Conditions! $14,000
Demolition $4,000
Dry pit submersible Pump 3 $40,000 $12,000
Electrical Retrofit Estimate $10,000
Misc. Unaccounted for ltems 5% $4,000
Overheat, Profit, & Insurance 20% $17,000
Subtotal Construction Cost $101,000
Contingency| 20% $21,000
Engineering| 25% $31,000
Project Cost Estimate $153,000

Notes: 1) Onsite construction estimated to be 2 weeks. General conditions estimated at $7,000 per week.
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4.6.2.14.2 Franklin Street Pump Station Option 2: In-kind Pump 3 with NEMA Motor Upgrade

This option for upgrading pump 3 involves the purchase and installation of one new extended shaft non-clog
centrifugal pump and installation of NEMA premium efficient motor. Associated work will include the demolition of the
existing pump, extended shaft and motor; minor modifications to the pump platform, intake and discharge piping; and
reuse of existing conduit and conductors to feed power and provide control to the new motor location. This estimate
assumes the variable frequency drive will be reused. Table 4-46 provides a detailed breakdown and opinion of
probable cost for this option.

Table 4-45: Franklin Street Pump Station Option 2 - Opinion of Probable Cost

Item Unit Cost Installation Cost
Estimate Estimate
General Conditions’ $28,000
Demolition $8,000
Extended Shaft Centrifugal Pump 3 $40,000 $12,000
NEMA Premium Motor 3 Upgrade $12,000 $3,600
Misc. Unaccounted for ltems 5% $4,000
Overheat, Profit, & Insurance 20% $22,000
Subtotal Construction Cost $129,600
Contingency| 20% $26,000
Engineering| 25% $39,000
Project Cost Estimate $194,600

Notes: 1) Onsite construction estimated to be 4 weeks. General conditions estimated at $7,000 per week.

4.6.2.15 Franklin Street Pump Station Pump 3 Upgrade Alternatives Analysis

Based on the two options identified for the upgrades to the Franklin Street Pump Station, we completed an
alternatives analysis. The results of the alternatives analysis, as provided in Table 4-26, indicate that upgrading the
Franklin Street Pump Station pump 3 with dry-pit submersible pumps (Option 1) will yield the greatest life cycle risk
reduction per one thousand dollars expended.

Figure 4-26:  Franklin Street Pump Station Pump 3 Upgrade Alternatives Analysis

Project Components Current Est. Post  Est. Installed Est. Annual Life Cycle Risk

Asset Risk Project Asset Cost 0&M Cost? Reduction /
Risk Cost!23 $1,000

Option 1: Dry-pit Submersible $ 1530000 $§ 3,062] § 214247
Upgrade Pump 3 to dry pit

submersible pump

Option 2: Replace in-kind 26 6.5 $ 1926001 $ 3412 $ 260844| 0.075

In-kind replacement pump 3 including
high efficiency motor upgrade
Notes:

1) Assumes 8% increase in motor efficiency
2

) Extended shaft assumed to be 98% efficient
3) Approximately 1/3 the annual electrical energy consumption
)

4) Assumes 20 year service life for upgrade options
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4.6.2.16 Multiple Pump Stations - Structure Access Fall Protection

Several fall protection projects related to structure access were identified during the pump stations assessments.
These projects will include upgrading all existing hatches to include safety grates. Table 4-46 provides a detailed
breakdown and opinion of probable cost for these projects. Location specific assumptions for the estimate include:

Ashmont - Two Fall Protection Grates $10,000 $2,500

Ashmont Street Pump Station project cost estimate includes two safety grates;

Curtis Road Pump Station project cost estimate includes one safety grate;

Franklin Street Pump Station project cost estimate includes demolishing the wet well manhole access and
installing a three foot by three foot single leaf hatch with integrated fall protection grating. In addition, signal
wires will be routed as needed;

Riverside Street Pump Station project cost estimate includes demolishing the wet well manhole access and
installing a three foot by three foot single leaf hatch with integral fall protection grating. In addition, signal
wires will be routed as needed;

Riverton Park Pump Station project cost estimate includes demolishing the wet well manhole access and
installing a three foot by six foot double leaf aluminum hatch with integral fall protection grating;

Castine Avenue Pump Station project cost estimate includes the demolition of the existing hatch and
installing a three foot by six foot double leaf aluminum hatch with integral fall protection grating; and
Partridge Road Pump Station grate and fall protection estimate not included. Project estimate provided
separately to address wet weather inflow.

Table 4-46: Multiple Pump Stations Fall Protection — Opinion of Probable Cost

Item Unit Cost Installation Cost
Estimate Estimate!

Curtis - One Fall Protection Grate $5,000 $1,250

Franklin - Hatch with Fall Protection $15,000 $3,750

Riverside - Hatch with Fall Protection $15,000 $3,750

Riverton - Hatch with Fall Protection $15,000 $3,750

Castine Hatch & Fall Protection $15,000 $3,750

Misc. Unaccounted for ltems 2% $1,900

Overhead, Profit, & Insurance 20% $18,800

Subtotal Construction Cost $114,450

Contingency| 20% $22,900

Engineering| 25% $28,700

Project Cost Estimate $166,050

Notes:

1) Includes demolition. Estimated at 25% of material cost

4.6.2.16.1Riverside Street Pump Station — Building Upgrades

Specific building upgrades were identified for the Riverside Street Pump Station, which include the replacement of all
windows and doors with high performance equipment; complete replacement of the membrane roof; replacement
with same size City water service with an upgrade to the backflow preventer, insulation, and isolation valves;
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replacement in-kind of the HVAC system for the drywell and wet well with reuse of the existing duct work with minor
modifications. Table 4-47 provides a detailed breakdown and opinion of probable cost for this project.

Table 4-47: Riverside Street Pump Station — Opinion of Probable Cost

Item Unit Cost Installation Cost
Estimate Estimate
City Water $3,000 $600
Envelope, Windows & Doors $30,000 $6,000
HVAC $50,000 $20,000
Roof $22,500 $9,000
Misc. Unaccounted for ltems 2% $2,900
Overhead, Profit, and Insurance 20% $28,800
Subtotal Construction Cost $172,800
Contingency| 20% $34,600
Engineering| 20% $41,500
Project Cost Estimate $248,900

Notes: 1) Estimated at $25 per square foot for materials and installation. 900 square feet total

4.6.2.16.2Franklin Street Pump Station - Building Upgrades

Specific building upgrades were identified for the Franklin Street Pump Station, which will include the replacement of
all windows and doors with high performance equipment; complete replacement of the membrane roof; replacement
of the drywell HVAC system in-kind and upgrades to the wet well ventilation equipment to meet NFPA 820 sizing
requirements, but with reuse of existing duct work with minor modification; and replacement with same size City
water service with an upgrade to the backflow preventer, insulation, and isolation valves. Table 4-48 provides a
detailed breakdown and opinion of probable cost for this project.

Table 4-48: Franklin Street Pump Station — Opinion of Probable Cost

Item Unit Cost Installation Cost
Estimate Estimate
City Water $5,000 $1,000
Envelope, Windows & Doors $30,000 $6,000
HVAC $50,000 $20,000
Overhead Door $8,000 $1,600
Roof $19,800 $7,920
Seal Water System $2,000 $600
Misc. Unaccounted for ltems 2% $3,100
Overhead, Profit, & Insurance 20% $31,100
Subtotal Construction Cost $186,120
Contingency| 20% $37,300
Engineering| 20% $44,700
Project Cost Estimate $268,120

Notes:

1) Estimated at $25 per square foot for materials and installation. 900 square feet total
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4.6.2.16.3 Ashmont Street Pump Station - PLC & Instrument Upgrade

This project includes the upgrade of controls to a PLC-based system and replacing the existing ultrasonic level
instrument and transmitter with a submersible pressure transducer tied directly to the PLC. We assume existing
control cabinet will be reused. Table 4-49 provides a detailed breakdown and opinion of probable cost for this project.

Table 4-49: Ashmont Street Pump Station — Opinion of Probable Cost

Item Unit Cost Installation Cost
Estimate Estimate
PLC $5,000 $1,500
Process Instruments $3,000 $900
Misc. Unaccounted for ltems 2% $200
Overhead, Profit, & Insurance 20% $1,300
Subtotal Construction Cost $11,900
Contingency| 20% $2,400
Project Cost Estimate $14,300

4.6.3 Short-Term Renewal Projects Summary

Based on the short-term renewal projects identified and their costs, we have prepared a schedule for completion of
these projects, summarized and presented in Table 4-50. Fiscal year (FY) 2015 serves as the initial year of
implementation for this plan. The schedule provided should be considered as a guide, such that the City can
accelerate projects as budgets allow. Figure 4-27 presents the proposed expenditure schedule for the projects.

Table 4-50: Short Term Renewal Projects and Schedule

Pump Project Description Est. Project Pre - Post- ARisk Renewal
Station Cost Project Project per Year
Risk Risk $1,000  (FY)
Castine Upgrade Standby Power $8,400 12 3 1.071 2015

Connection

Multiple Inflow Reduction $44,200 22 9.25 0.288 2015
Franklin Upgrade Cooling Water System $47,800 17 4.25 0.267 2015
Castine Replace Security Fence $24,800 7.5 2.5 0.202 2015
Franklin Upgrade Pump 3 $153,000 26 3.75 0.145 2015
Multiple Upgrade Wetwell Fall Protection $166,050  41.75 12.5 0.176 2015
Riverside Upgrade MCC $192,300 30 7.5 0.117 2015
Riverside Upgrade Pump 1 & 2 $301,500  43.75 7.5 0.120 2016
Franklin Upgrade MCC $308,500 30 75 0.073 2016

Riverside Integrate Influent Valve Actuator $17,000 13 9.75 0.191 2016
Curtis/Hope  Eliminate Curtis, Gravity Sewer, $1,130,450 178 38.75 0.123 2017

Upgrade Hope
Riverton Replace with submersible pump $410,950 102 36 0.161 2018
station
Ashmont Upgrade PLC and Instruments $14,300 9.5 3.75 0.402 2018
Franklin Building Upgrades $268,120  43.25 11.75 0.117 2019
Riverside Building Upgrades $248,900  20.75 7.5 0.053 2019
Riverside Replace Pavement $10,000 5 1.25 0.375 2019
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Figure 4-27:  Proposed Short Term Pump Station CIP
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4.6.4 Long-Term Renewal Priorities

Investing in a long-term renewal capital improvements plan is a prudent asset management practice, and should be
developed consistent with the risk-based approach we've proposed for the City’s Short-Term Renewal CIP. The long-
term renewal CIP has been developed utilizing a failure analysis, based on service life expectancy for assets at the
pump stations. The service life estimate for each pump station asset has been provided for your reference in Table
4-51.

The long-term renewal CIP is scheduled for implementation beginning in Fiscal Year (FY) 2020 and extends out to
FY 2050. The evaluation completed and proposed for application herein, accounts for multiple asset replacements
that have an expected service life less than 30 years. This approach results in a large variability in the number of
assets that may require improvements from one year to the next. Additionally, it should be noted that, as the City
continues to record performance data over an extended period, utilizing this data to develop performance related
service life estimates may provide a higher level of accuracy for the long-term renewal CIP.
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Table 4-51: Summary of Pump Station Asset Service Life by Type
Asset Type Service Life Asset Type Service Life
Cable & Enclosure 35 Motor 3 35
City Water 25 Motor Starters 35
Concrete Foundation Pad 30 Overhead Door 15
Cooling Water System 12 Pavement 8
CSO Outfall 75 PLC 15
Discharge Piping and Valves 50 Pneumatic System 15
Dry Well 75 Process Alarm 15
Enclosure 20 Process Instruments 15
Envelope, Windows & Doors 15 Pump 1 25
Equipment & Maintenance 12 Pump 2 25
Apparatus
Foundation 60 Pump 3 25
Generator Enclosure 30 Pump Suction 50
HVAC 15 Roof 20
Influent Grinder 15 Seal Water System 15
Influent Valve and Actuator 15 Security Perimeter 20
Land 300 Standby Power Connection 35
Landings & Stairs 60 Standby Power System 25
Load Bearing Structure 60 Telemetry/Communication 15
Local Controls 25 Valve Pit 75
MCC/Panelboard 35 Variable Frequency Drive 15
Motor 1 35 Wet Well 75
Motor 2 35

4.6.5 Long-Term Renewal Projects

The recommended long-term pump station renewal CIP has three scenarios, which pivot around the elimination of
the Franklin Street and Curtis Road pump stations. Figure 4-28 depicts the long-term CIP and demonstrates the
difference in estimated average annual investment between the three scenarios. If the City proceeds as
recommended in this Report, then planning for approximately $416,000 per year between years FY2020 and FY2050
will be adequate to maintain a level of service necessary to safely convey wastewater through the pump stations it
owns. It should be noted that the estimated costs include a 2.1% annual escalation to account for inflation.
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Figure 4-28:  Estimated Long-Term Pump Station Renewal CIP
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The elimination of the Franklin Street Pump Station and the 33 associated assets will result in an estimated long-term
CIP reduction in expenditure of approximately $154,500 per year, while the elimination of the Curtis Road Pump
Station and the associated 18 assets will result in an estimated long-term CIP reduction in expenditure of
approximately $28,000 per year; asset reduction is a driver of savings. It should be noted that the proposed
modifications to the Riverton Drive Pump Station will result in the reduction of three assets. If the City completes the
recommended short-term pump station renewal CIP projects, it is estimated that the long-term annual budget for
pump station renewal CIP will be approximately $233,500; an estimated savings of more than $182,000 per year

between FY2020 and FY2050.
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5. OPERATIONS & MAINTENANCE ACTIVITIES

The City’s Department of Public Services (DPS) is responsible for the operation and maintenance of the wastewater
collection system serving the City’s residential, industrial and commercial community. In addition to O&M activities,
the DPS responds to user service requests and other reactive maintenance measures. The City has minimized
system failures by conducting maintenance practices influenced by an institutional and working knowledge of their
system; however, the City has recognized that a more organized and prioritized approach to maintenance would
further mitigate system failures. The City has invested in a CMMS (Azteca System’s Cityworks) to improve the
maintenance planning structure and organization.

Woodard & Curran assessed the City's current practices and developed recommendations that are intended to
optimize the effectiveness of the wastewater sewer activities. The recommendations are consistent with those made
throughout this Report, in that the City’s operational strategy, which consists primarily of reactionary measures,
should incorporate more predictive and preventative maintenance practices by relying more on the City's CMMS, GIS
and other information. Predicting and preventing failures before they happen will ultimately improve the overall
sustainability of the wastewater system, increase staff efficiency and effectiveness, and save money.

5.1 MAINTENANCE METHODS & PLANNING

There are three primary categories of maintenance activities that City staff can leverage for wastewater system
maintenance:

e Reactive or Corrective Maintenance: Reactive or corrective maintenance is conducted after an asset failure
or performance deficiency is detected. Reactive Maintenance includes activities like fixing a water pipe after
it breaks, replacing a pump seal in response to a leak, and rewinding a motor when it fails to produce the
desired output.

o Preventative Maintenance (PM): Preventative maintenance is conducted at regular intervals, before an
asset failure or performance deficiency occurs. Many utilities that employ PM reference manufacturer's
guidance manuals for suggested PM intervals. Often, determining appropriate PM is based on operating
hours, mileage (mobile equipment), or throughput (flow) measurements. Changing oil in a car at certain
mileage intervals is an example of PM. PM is important for extending the life of assets and preventing
critical asset failures.

e Predictive Maintenance: Predictive maintenance is conducted in anticipation of a failure or to prevent a
performance deficiency, based on observed or calculated data. This approach is typically more cost
effective than traditional time-based PM, such that maintenance activities are conducted only when
required, thus avoiding over-maintaining an asset, which can occur with PM. Replacing the breaks on a car
when the wear indicator begins to make noise is an example of Predictive Maintenance. Predictive
Maintenance is often considered a form of PM, since failures are prevented through proactive maintenance
activity. Predictive Maintenance incorporates Reliability-Centered Maintenance (RCM), which is a form of
maintenance that ensures an asset continues to perform as expected. RCM has been adopted by many
utilities trying to maximize the value of their maintenance activities and minimize costs.

The City's maintenance strategy incorporates reactive and preventative maintenance. The City performs preventative
maintenance tasks where known issues exist, but has reported that significant maintenance and rehabilitation efforts
are often conducted as a reaction to asset failure. Transitioning the City’s maintenance strategy to focus more heavily
on predictive and preventative maintenance measures will optimize asset performance, thereby reducing system
failure rates and minimizing lifecycle costs.

The risk matrix action level chart, shown in Figure 5-1, illustrates how the Likelihood of Failure (LoF) and the
Consequence of Failure (CoF) of an asset can influence and prioritize the type of response or action necessary for
maintaining the asset.
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Figure 5-1: Risk Matrix Action Level Chart
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While assets ranked on the right side of the risk matrix action level chart with a LoF greater than three should be a
priority for renewal projects as described in Section 7, assets categorized on the left side of the chart should have
Frequent Assessment, Regular Monitoring, and Sample Assessment incorporated into planned maintenance
activities. These types of maintenance activities are described below:

o Frequent Assessment: Assets with a high CoF are critical to the operation of the system and should be the
highest priority assets in regards to maintenance activities in order to ensure they remain operational. As
these assets’ LoF increases, they become high risk assets, which require immediate action outside of
regular maintenance activities.

¢ Regular Monitoring: Assets requiring regular monitoring may have a high CoF and low LoF, such that they
should be prioritized for maintenance to ensure they remain operational, because the high CoF indicates
that they are critical to the operation of the system. As these assets’ LoF increases, they become high risk
assets, which may require more frequent or immediate attention.

o Sample Assessment: Assets with a low CoF and LoF are considered the lowest priority for maintenance
activities and planning. The most cost effective method of maintaining these kinds of assets is to periodically
observe and track the condition of the assets.
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5.2 CMMS MAINTENANCE DATA

The Department of Public Services utilizes the Azteca System’s Cityworks CMMS. In 2012, the Water Finance
Research Foundation completed a comparative review of Municipal Maintenance and Asset Management
Infrastructure Systems. The Water Finance Research Foundation is a non-profit organization dedicated to finding
solutions which help local governments and utilities address the challenges of aging infrastructure, funding and a
declining workforce. The summary results of the study ranks Azteca System’s Cityworks as the top selection for
municipal and utility use, with “demonstrated strength and longevity in the municipal and utility market place for the
last 15 years with a highly developed work order management system, and can fully leverage an organization’s (ROI)
investment in the Esri GIS and the ArcGIS geodatabase as the asset repository reducing implementation and long-
term maintenance cost of ownership issues.”

The software provides users with an interface to their asset database and maintenance schedule allows them to view
assets using City GIS data. However, specific pump station assets are not included in the CMMS and maintenance
for these assets is tracked as a single task for each pump station. The City CMMS program is used to assist with a
variety of tasks such as:

e Storage and tracking of assets;

e Storage and tracking of service request information;

o Storage and tracking of asset maintenance work orders; and
e Providing step by step work order instructions.

Personnel interviews indicated that some of these tasks become a low priority when DPS seasonal work load
increases in the winter. Overcoming workload restrictions in order to prioritize CMMS utilization is critical for
improving O&M efficiency and effectiveness.

5.2.1 CMMS Implementation History

The Cityworks CMMS was installed in 2002. The initial setup and the service request module of the software was
executed in 2006. Incorporating work order tracking for wastewater maintenance began in 2008 for collection system
assets and in 2010 for pump station assets.

Woodard & Curran’s review of the Cityworks data identified issues regarding service request history, work order
event history and work order processing. Many of these issues are communication and coordination-related between
the City’s Management Information Technology (MIT) Department and Department of Public Services. Other issues
may require revised procedures or new equipment (software). Addressing these issues will increase efficiency, help
to provide better services to the public, and will save long-term CMMS operational costs.

5.2.2 Service Request Data

One component of Cityworks is intended document and track every call made to the City. A service request is
generated after a problem or concern is reported and should include customer needs and requests, caller
information, dates, and actions taken. Service requests consist of calls received through dispatch and those
processed by the Wastewater Division staff.

The City of Portland provided Woodard & Curran with service request data generated from Cityworks, for the period
of September 21, 2006 through March 17, 2013. The data indicates that 12,172 service requests were generated
during this period. Each service request includes the date, time, problem code, address, and the number of calls
received reporting the issue. 385, approximately 3.2 percent, of these service requests were related to collection
system and pump stations. Wastewater-related service requests are categorized by 14 different codes. For the
purpose of this analysis, redundant codes were combined to create nine unique categories. Table 5-1 shows how
redundant codes have been combined.
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Sewer System

CMMS Service Call Categories
Sewer Backup

Table 5-1: Summarization of Service Call Request Categories

Combined Categories

> Sewer Backup

Cover Off

> Sewer Cover Issue

Noisy Cover (Sewer)

Sewer Manhole Cover

Broke Cover

Broke Frame (Sewer)

Broken Ring

Sewer Odor

> Sewer Odor

Televise Sewer

> TV Sewer

Sewer Connection Re-

> Sewer Connection Repair

Sewer Investigation

> Sewer Investigation

Pump Station

> Pump Station

Capped Sewer Service

> Capped Sewer Service

Sewer Rehab

> Sewer Rehab

Figure 5-2 shows the distribution of service requests by category. Approximately 48 percent of the service requests
were related to sewer backup issues and less than 25 percent were related to a sewer cover (manhole cover) issue.
However, Woodard & Curran was not able to confirm how complete this data set is, as personnel interviews indicated
that service requests are not consistently generated, and that there is a backlog of data entry into Cityworks.

Figure 5-2: Sewer Related Service Requests by Category

W Sewer Backup

W Sewer Cover Issue

M Sewer Odor
MTV Sewer

® Sewer Connection Repair

Sewer Investigation
M Pump Station

M Capped Sewer Service

M Sewer Rehab
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Table 5-2 demonstrates the potential frequency of sewer backups and odor complaints, based on available data. The
data indicates that a sewer backup typically occurs in the City of Portland approximately every other week, and that
sewer odor complaints occur approximately every other month. These rates are indicators of the level of service the
City provides to its wastewater customers. However, as the confidence in this data is increased, by improving
standard operating procedures with respect to utilizing Cityworks, this data can be better used to measure progress
over time.

Table 5-2: Summary of Select Service Request Frequencies

Average Calendar Days per

Service Request! Occurrences Occurence?
Sewer Backup 183 12.9
Sewer Odor 35 67.7
Notes

1) Data assumed to be substantially inclusive due to nature of issue and affected population
2) Obtained from data review period from 9/21/2006 to 3/17/2013, 2,369 total days.

5.2.3 Work Orders

Work orders are generated to document and track a predictive, preventive or reactive maintenance activity, and
Cityworks is utilized as the interface to analyze this data, similar to service requests. Cityworks data can be used to
improve the prioritization and planning of maintenance practices and rehabilitation and renewal (R&R) projects.
Generating and closing a work order accurately and consistently is critical to creating a useful database of the City's
sewer system.

Wastewater-related work orders tend to track activities based on groups of assets; for example, the work orders for
Pump Station Maintenance. The location of the pump station requiring maintenance is normally identified, but neither
the specific asset nor the activity is identified. Effective work orders should track activities based on specific assets,
include a description of the work, and require the field staff to enter other predetermined useful data. The details of
the work order process and historical statistics are discussed in the following sections.

5.2.3.1 Work Order Processing

Work order processing can be completed with paper copies, which need to be transferred electronically at a later
date, or it can be done electronically in the field. The City has been using paper copies, which requires additional
administrative work to transfer the work order among staff and eventually into the database. If work orders were filed
electronically and in the field, it would effectively eliminate much of the work associated with work order processing.

5.2.3.1.1 Service Call Reactive Maintenance Work Order Process

Service calls received by Dispatch, which are deemed wastewater-related, are distributed to the City's wastewater
division and used to develop reactive maintenance work orders. These work orders are developed and processed as
described in Figure 5-3.
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Figure 5-3: Existing Work Order Process — Dispatch Calls
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5.2.3.1.2 Staff Initiated Reactive Maintenance Work Order Process

Reactive maintenance work orders initiated by Wastewater Utilities Section staff follow a similar, less involved,
process than those that are initiated by calls to Dispatch. Typically, these work orders are associated with MS4
related tasks, the City’s “trouble list”, and pump stations. The City's “trouble list” is maintained in Cityworks and
pertains only to areas of the system where there are known root intrusion problems. There is no schedule for
preparing and assigning these kinds of work orders; they are completed on an as needed basis and when resources

are available. These work orders are developed and processed as described in Figure 5-4.

Figure 5-4: Existing Work Order Process — Wastewater Utilities Section
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5.2.3.1.3 Preventative Maintenance Work Order Process

Preventative maintenance work orders are set up in Cityworks to automatically remind staff when it is due. These
work orders are typically activities as recommended by manufacturers’ O&M manuals. However, staff also creates
work orders for inspections and other preventative maintenance activities based on their operational knowledge of
the system. These tasks appear on the Cityworks maintenance calendar and the user is prompted to complete these
work orders. When the associated maintenance tasks are completed, the work order should then be closed, so that
the work is documented as being completed, and reminders for the work cease.

5.2.3.2 Work Order Statistics

Woodard & Curran reviewed the City's historic work orders for both the collection system and pump stations. The
work orders were reviewed from a statistical perspective in order to identify work order trends, and make
recommendations for improving the City's work order tendencies.

5.2.3.2.1 Collection System Work Order Statistics

The City of Portland provided a record of sewer collection system work orders from their Cityworks program from
January 23, 2008 through December 26, 2012. For clarification, these do not include pump station work orders. Each
work order can track the asset, description, status, start date, finish date, address, and location.

The record contained 2,687 individual work orders which could track the asset, description, status, start date, finish
date, address, and location. Of the 2,687 work orders provided: 1,245 records had start dates associated with them,
918 had finish dates, and 1,326 had addresses associated with them. In general, these numbers are indicative that
work orders are not being fully completed with the necessary information so that the City of Portland can recognize
the value of understanding the condition and rehabilitation being done on infrastructure.

Since 2008, work order volumes per year show that generally 100-250 are generated each year with the exception of
2010 where the number of work orders reached almost 500. It was in 2010 that the Wastewater Division began
having a staff person complete this task on a regular basis. As the staff person’s responsibilities increased, work
orders became less of a priority. Figure 5-5 illustrates the Collection System Work Order history between 2008 —
2012.
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Figure 5-5: Collection System Work Orders
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5.2.3.2.2 Pump Station Work Order Statistics

The City of Portland provided a record of pump station work orders from their Cityworks program from June 6, 2002
through November 27, 2012. The records of pump station work orders began in 2002, that year contained a single
work order and no more were recorded until 2010. A monthly summary of work order volume between 2010 and
2012 is presented in Figure 5-6.

Figure 5-6: Pump Station Work Orders

80
70
_% 60
; 50
& 40
% 30
2
20
10 I |
(] I I " I - . l I l
Y .) g, ..?' v-.‘\\

O & o - “ NS O
Ko DOH D > \\

v L P 3
“D\'\" -5?’1 50

oy \ \ \ \‘ "\“."
Month

Figure 5-7 illustrates a time distribution plot of executed pump station work orders. In total, there are 477 work orders
that have associated start and/or finish dates. The remaining 33 work orders do not have associated start or finish
dates. The data displays the total work order count on given day and reveals three distinct time periods where work
orders were frequently generated. The general trend begins in the spring months after the winter season duties end
in 2010, 2011, and 2012. Discussion with City personnel revealed that the trend is typically disrupted by an increase
in summer season work load.
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Figure 5-7: Time Distribution of Pump Station Work Orders by Start Date
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Each work order tracks the asset, work order description, status, start and finish date, and location. The data
contains 510 individual work orders. The 27 descriptions in Table 5-3 are currently used for pump station work

orders.

Table 5-3: Summary of Pump Station Work Order Activities

Description of Maintenance Activity

Franklin Street Daily Pump Station Inspection Portable Generator
Inspection Inspection
Castine Avenue Daily Pump Station Grease Motors
Inspection Maintenance
Curtis Road Daily East End Beach Daily Exercise Valves
Inspection Inspection
Linden Street Daily Submerged Pump Annual | Maintain Check Valves
Inspection Inspection
Riverside Street Daily Maintenance Change Micron Filters
Inspection
Partridge Road Daily Miscellaneous Cutter Stack Maintenance
Inspection
Hope Avenue Daily Lawn & Grounds Maintain Fire
Inspection Extinguishers
Pennell Road Daily Unclog Pump Service Air Compressor
Inspection
Riverton Daily Inspection Clean Wet Well Vehicle Maintenance

The Cityworks structure was developed by the City to record and track maintenance data. The structure presented in
Table 5-3 is difficult to extract data from as some of these categories are vague and similar to others, so work orders
have the likelihood to be miscategorized, resulting in misleading and inaccurate records. Inaccurate record tracking
may be due in part to the missing Facilities Manager software module, which allows user to develop a hierarchy of
assets at a given pump station location. The City’s strategy for recording maintenance activities for all pump station
assets has therefore been to track them with the tag ‘Pump Station.’
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Additional issues with the tracking system have been noted, such as the entry field indicating the activity “Address,”
which is used for less than 25 percent of the entries. The missing information minimizes the amount of useful historic

maintenance insight. The following general observations were made from reviewing the existing data:

e The ‘Pump Station Inspection’ activity was used 35 times and only three entries indicate which pump station

was inspected;

e The ‘Maintenance’ activity was used 70 times and only 13 entries indicate which pump station was maintained.
One entry indicates maintenance was performed on a portable generator, but the location is not identified;

o Inspection activities which identify a pump station location do not indicate the equipment inspected, the
findings, or if action was required; and

e The ‘Linden St Daily Inspection’ refers to the Ashmont Street Pump Station.

o Of the 510 work orders, 198 of them did not have an associated pump station.

Pump Station related work orders were categorized by 14 different codes; overlapping codes were combined for this
analysis to create nine unique categories. Table 5-4 summarizes how the overlapping codes have been combined.

Table 5-4: Summary of Pump Station Work Order Categories

Pump Stations -
CMMS Maintenance Categories

Franklin St Daily Inspection

Combined Categories

> Inspection

Castine Ave Daily Inspection

Curtis Rd Daily Inspection

Linden St Daily Inspection

Riverside St Daily Inspection

Partridge Rd Daily Inspection

Hope Ave Daily Inspection

Pennell Rd Daily Inspection

Riverton Daily Inspection

Pump Station Inspection

East End Beach Daily Inspection

Portable Generator Inspection

Lawn & Grounds

> Lawn & Grounds

Submerged Pump Annual Inspection > Pumps
Unclog Pump
Exercise Valves > Valves

Maintain Check Valves

Miscellaneous

> Miscellaneous

Grease Motors

Maintain Fire Extinguishers

Service Air Compressor

Vehicle Maintenance

Clean Wet Well

> Clean Wet Well

Pump Station Maintenance

> Maintenance

Maintenance

Change Micron Filter

> Micron Filters

Cutter Stack Maintenance

> Cutter Stack
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Nine different categories define the type of work orders that have been issued with regard to pump stations. The
majority of the work orders are related to pump station inspections which have historically been used as a catch-all
for pump station routine maintenance and inspection. Pump station work order types are illustrated in Figure 5-8.

Figure 5-8: Pump Station Work Orders
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Of the 261 work orders under the category “Inspection,” 219 of them had the description of “Daily Inspection” and
were filed between April and September of 2010 which is the timeframe where the work order process was being
closely followed.

5.2.4 CMMS Conclusions
As a result of the review of the CMMS data and implementation practices, we have made the following conclusions:

o DPS is aware of many infrastructure issues which could benefit from additional renewal project funds. DPS
could more effectively apply Cityworks to provide adequate documentation for additional funds.

o Cityworks is already in place for the City of Portland Wastewater Utilities Section to utilize for initiating,
tracking and analyzing work orders in addition to other items.

o Cityworks has not been upgraded to a web-based environment and this upgrade would enable all
appropriate users to access to work order information. Woodard & Curran understands this upgrade may
have been budgeted for FY2014.

e The ability to store and track asset condition and risk analysis information in Cityworks gives this program
the potential to be the centerpiece of the City’s predictive maintenance program.

Benefits of improved information management that can be realized by the City and public include:
o Accurate and available system information,
o Improved knowledge of the system, assets and maintenance history,
¢ Improved information to efficiently respond to service requests,
o Reliable infrastructure information used in guiding improve management decisions,
e Measures to evaluate improvement of the system,
o Validation of project needs that are may require capital improvement, and

o Efficient operations and maintenance activities.
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A

y

a~ K

WOODARD
&CURRAN

5.2.5 CMMS Recommendations

The City's CMMS program should be the centerpiece of their maintenance planning program. In order for CMMS to
reach this potential, building the program and training employees for its proper use should be a major priority for the
City. Woodard & Curran has the following recommendations regarding CMMS implementation:

Increase the emphasis on the use of CMMS with designated personnel and enhanced communication
practices.

Develop a rigid protocol that will ensure all of the CMMS related tasks are completed in a timely fashion.
Make sure that the responsible parties can prioritize time for completing these tasks. Also reiterate to the
staff that this program will be the centerpiece of the maintenance program, and ensure that they have the
proper training to complete their required tasks.

Upgrade Cityworks to the web-based software as soon as possible to take full advantage of the work
resulting from this CMOM Assessment.

In order to position for successful maintenance and Capital Improvement Planning using CMMS, develop an
initiative to fill in and verify asset information within the program.

Set goals to obtain a reasonable percentage of service requests and work orders. Include stretch goals that
may be difficult to obtain but that drive success.

Store asset information crucial for asset criticality analysis in the CMMS, such as:
o LoF data: NASSCO ratings, and other asset condition assessment resullts.
o CoF data: provided by Woodard & Curran as a part of this report.

Continually develop and store criticality analysis results in CMMS to be used for future renewal and
maintenance planning. These results include:

o CoF & LoF

o Risk

o Action Level

Asset equipment cost, or projected renewal cost

O

5.2.6 Work Order Process Recommendations

In addition to the CMMS recommendations, Woodard & Curran also has recommendations about optimizing the
City's work order process. Figure 5-9 illustrates minor modifications in the work order process that will further
enhance the optimization of the CMMS; the areas identified by blue dashed boxes can be included to maximize the
use of the Cityworks program.
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Figure 5-9: Improved Work Order Process - Dispatch Calls
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Recommendations for improving the work order process include:
o  Require that work orders be filled out prior to any staff member performing tasks,
¢ Investin technology to ensure the ease and accuracy of work order information,
o Train staff in the proper way to utilize the selected technology and prepare and close out a work order,

o Educate staff on the importance of the information collected and how it is utilized for other Wastewater
Division activities,

e Assign a portion of one staff persons time to monitory and QA/QC work orders being completed and ensure
that data is up to date and accurate,

o Develop performance metrics so that the Wastewater Utilities Section can begin to track performance
against those targets,

¢ Include cost tracking in the repair and maintenance of infrastructure and assets which can then be analyzed
and utilized for future CIPs and planning, and

e  Ensure the preparation and completion of work orders.

5.2.7 Enhanced Information Management

The following recommendations are based on the conclusions of staff interviews and the work order data reviews.
They are targeted to increase efficiency and enhance your use of the information in your CMMS and GIS. The
findings and associated recommendations include:

o Critical users within Engineering Services Division and Wastewater Utilities Section have limited or
restricted access to the Cityworks and GIS databases, limiting their ability to update asset information. It is
imperative that there is a regulated, but efficient flow of work order and GIS information. Woodard & Curran
understands those limitations and restrictions are related to data access and permissions, rather than
software or hardware limitations. It is recommended that the City develops a revised approach to managing
this data which provides the appropriate balance between data security and data access within Engineering
Services Division and Wastewater Utilities Section.

e Woodard & Curran identified communication and coordination issues between Engineering Services
Division and Wastewater Utilities Section, and the City’s MIT Department. It is recommended the City
develops and coordinates revised work flows between the Engineering Services Division and Wastewater
Utilities Section, and the MIT Department.

e The City maintains a large inventory of VHS CCTV data which is not readily available, or stored within the
CMMS. It is recommended that the City convert existing VHS CCTV data to an electronic/digital format,
apply NASSCO scoring, and incorporate the digital data into the City’s GIS and CMMS.

e The City's CCTV data is stored in varying locations including external (local) hard-drives. It is recommended
that the City store all CCTV data on the City’s existing dedicated data server.

5.3 SANITARY SEWER O&M PRACTICES

Operations and maintenance (O&M) practices related to the City’s sewer infrastructure were assessed for the City's
collection system and pump station assets. Woodard & Curran evaluated how the City can optimize the O&M
practices by prioritizing predictive and preventative maintenance, thereby minimizing reactive maintenance.
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5.3.1 Collection System Operation & Maintenance Practices

The Wastewater Utilities Section is responsible for O&M of the City’s gravity sewer pipe assets (pipes and
manholes), force mains, and other collection system assets. O&M practices include the following:

o Asset Inspections

o Sewer Odor & Backup Investigations
o System maintenance

o System repairs

Woodard & Curran examined the City’s methods of accomplishing these tasks. In order to incorporate a more
predictive maintenance strategy, the City should consider adopting the following CMMS-centered collection system
O&M program structure:

e Asset Inspection
o The frequency of asset inspections should be standardized and incorporated into CMMS.
o Condition information resulting from these inspections, (NASSCO, LoF, etc.), should be
incorporated into the CMMS asset database and be used for O&M and renewal planning.
o Assets determined to be in need of immediate attention should be flagged for reactive
maintenance. Corrective maintenance work orders should be developed to track this work.
¢ Predictive & Preventative Maintenance
o Asset information data stored in the CMMS should be incorporated into the renewal planning cycle
as described in Section 7.
o Reactive Maintenance
o Corrective maintenance work orders should be generated when assets are flagged for reactive
maintenance during inspection.
o The City should complete corrective maintenance activities and close work orders in CMMS.

5.3.1.1 Gravity Sewer Operation & Maintenance Practices

The City's CCTV inspection program has obtained inspection records from outside contractors and a City-owned
CCTV inspection truck. The inspections are of various segment areas, focusing on multiple locations throughout the
City. The City has reported that up to 10 miles (less than 4%) of sewer are annually inspected. The program does not
appear to be effectively reducing reactive maintenance events. The inspection data is not captured effectively and it
is not strategically used for O&M and renewal planning. To date, the data resides on external hard drives and VHS
tapes.

The City conducts reactive maintenance as a result of collection system failures such as major CCTV defect
observations, personnel observations, and service requests from users, (i.e. sewer backup, etc). These failures place
the City at risk for negatively impacting safety and security, public opinion, and environmental safety. Reactive
maintenance is more costly than predictive asset maintenance.

Reactive maintenance tasks include:

e Sewer and manhole Jet Vac cleaning e Open cut point repairs
¢ Rodding & Root Control e CIPP lining
¢ Manhole frame/cover raising e Pipe and/or manhole replacement

e Manhole frame/cover replacements
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Reactive maintenance is an indicator of collection system maintenance problems. A majority of the City’s gravity
sewer asset maintenance practices are reactive, as a result of service calls or staff observed failures. The City
doesn't have an active predictive maintenance program for gravity sewer and manholes. During personnel interviews,
it was indicated that there are several areas in the gravity sewer system that are targeted for preventative
maintenance practices such as root cutting, and cleaning for grease removal, etc. Woodard & Curran recommends
the City adopt a predictive and preventative maintenance strategy to reduce reactive maintenance activities and
increase collection system operational performance.

5.3.1.2  Gravity Sewer Asset Inspection

Gravity sewer maintenance practices and asset data have been assessed to recommend which assets should be
inspected and at what frequency. The resulting data from these inspections should be incorporated into the City’s
CMMS for use in renewal planning. Separate condition information for manholes was not available, so manholes and
their downstream pipes were considered as a single asset.

Assets were separated by CoF values to determine a statistically significant volume of inspections per year. The
consequence, or impact, of an assets failure is the most relevant attribute for determining a recommended inspection
frequency. The greater the CoF, the more frequent condition assessments should be conducted on an asset. This
increases the probability that a developing defect in a vital asset will be detected and corrected prior to failure.

The three defined CoF ranges associate inspection frequency with a recommended inspection volume:
o CoF =2.6: Inspect every 20 years, (5% of category assets annually)
e 2.6 <CoF <3.4: Inspect every 10 years, (10% of category assets annually)
e CoF = 3.4: Inspect every 5 years, (20% of category assets annually)

Inspection frequencies were chosen to capture condition information for a representative sample of the collection
system, while not overwhelming the City with additional CCTV inspections. Figure 5-10 illustrates the number of
assets in each of these inspection frequency categories:

Figure 5-10:  Collection System Asset Inspection Categories

/

Every 5 Years,
24

Dividing each of these categories by their annual inspection frequency provides the number of assets that should be
inspected annually in each category.
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Table 5-5 indicates a total of 368 assets should be inspected annually. Woodard & Curran has provided a separate,
electronic copy of the asset inspection list for direct import into CMMS.

Table 5-5: Annual Asset Inspection Volume

Asset Inspection Frequency Recommended Annual

Category Asset Inspections
Every 20 Years 257
Every 10 Years 105
Every 5 Years 5
Total: 368

Woodard & Curran recommends CCTV inspecting 368 sewer pipes segments and manholes on an annual basis.
Sewer collection system inspection data collected by the City's CCTV crew; from June 2008 and January 2013,
indicates data on a total of approximately 1,850 pipes was collected which equates to approximately 411 average
annual pipe inspections. This suggests that the City should be capable of completing the 368 inspections with their
existing equipment and crew.

The addition of pipe cleaning and NASSCO MACP inspections to the pipe inspection standard operating procedure
will add labor effort to the task. The CMMS inspection data implementation will require additional person hours; the
amount will depend on the efficiency of the protocol developed by the City. Due to this increased level of effort per
inspection, the City will need to make a focused effort in order to get the most productivity out of the CCTV
equipment and crew. The City may find the inspection rate of 368 per year too intensive with these new tasks. If so,
the City should evaluate contracting with a NASSCO certified pipe inspection contractor to supplement the City's
crew.

5.3.1.3 Gravity Sewer Asset Predictive and Preventative Maintenance

In order to incorporate a predictive and preventative maintenance approach, the City should utilize asset LoF data
collected through the asset inspections as well as CoF data stored in the CMMS to conduct a risk analysis and
determine asset action levels. Each asset’s action level should be used to determine whether the asset should be
prioritized for renewal, or continued inspection.

5.3.1.4 Gravity Sewer Reactive Maintenance

Reactive maintenance practices will always be a part of the City’s collection system operational strategy. Adopting
more predictive and preventative O&M practices is expected to dramatically reduce the number of asset failures,
creating a more sustainable collection system. Utilizing quality CMMS data, the City will be able to determine a
benchmark number of failures per year and track the effectiveness of predictive maintenance by the reduction in
asset failure rate. Monitoring the number of annual reactive maintenance work orders is one of the simplest
performance metrics to follow.

Woodard & Curran recommends the City develop reactive maintenance protocols to optimize reactive maintenance
methods, technologies, and strategies. These protocols should provide a decision making strategy regarding the
methods and technologies to use in response to collection system asset failures. An example decision flow chart to
determine replacement or rehabilitation options for gravity sewer pipe is provided in Appendix F.
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5.3.1.5 Gravity Sewer O&M Recommendations

Inspection Recommendations:

o Collect missing asset data for GIS (pipe inverts, manhole rim elevations, GPS coordinates etc.), in order to
improve management, hydraulic modeling, and renewal planning for collection system assets.

e Utilizing data gathered during historic CCTV inspections conducted by the City, have a NASSCO Pipe
Assessment Certification Program (PACP) certified technician review and score the assets, and import the
results into the CMMS for use in O&M and renewal planning. This data is highly valuable to the asset
management practice and can be obtained for the least cost when compared to re-inspecting the pipe;
Woodard & Curran recently NASSCO trained/certified a number of the Wastewater Utilities Section staff.

o Revise CCTV asset inspection procedures to include the following:

o Pipe segments should be cleaned by jet vactor crew prior to sewer pipe inspection,
o Score gravity sewer pipes on the NASSCO structural and O&M PACP standard,
o Score sewer manholes on the NASSCO structural and O&M Manhole Assessment Certification
Program (MACP), and
o Generate a maintenance work order for identified immediate attention defects or failures observed
during the inspection.
Annually inspect the gravity sewer pipes per the schedule outlined herein.

o Develop a new list of 368 assets each year in order to maintain the inspection volume and system
inspection rate.

e Create individual CMMS assets for each manhole and pipe segment.

Develop protocol for asset inspection crews to provide asset inspection data to the CMMS manager.

o Develop protocol for generating corrective maintenance work orders in the CMMS as a result of CCTV

observations which require immediate attention.

Maintenance Recommendations:

e Incorporate a predictive maintenance strategy based on risk analysis.

o Develop a standard decision making matrix for use during reactive maintenance situations, an example of
which is provided as Appendix F of this Report.

o Incorporate a performance metric based on reactive maintenance.

5.3.1.6  Gravity Sewer O&M Practices Personnel Requirements

Gravity sewer inspection practices alone will require a recommended 6 FTEs as detailed below:
o  One Jet Vac Cleaning Truck and Crew: 3 FTEs
e One CCTV Inspection Truck and Crew: 3 FTEs

5.3.2 Force Main Operation & Maintenance Practices

Force mains are pressurized pipes which convey wastewater from pump stations to a discharge point. Pump stations
are located at topographic low points and demand electrical energy to convey wastewater. Force mains are very
reliable when they are properly designed and maintained. A force main’s reliability and useful life are comparable to
gravity sewer pipes. Failure of a force main may occur due to, but not limited to, excessive pressure surges or water
hammer, interior or exterior corrosion, or lack of routine maintenance.

According to the City's asset database, the City is responsible for the O&M of approximately 6.25 miles of force main.
Force main pipe materials are listed as one of the following three:

e Ductile Iron Pipe (DIP)

o Polyvinyl Chloride Pipe (PVC)

¢ Reinforced Concrete Pipe (RCP)
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Force main pipes and appurtenances need inspection, maintenance, and renewal investment. Inspection
technologies for this asset class are different than that of gravity sewer pipes. Appurtenances associated with force
mains include manhole structures, isolation valves, air release valves and vacuum valves.

5.3.21 Force Main Asset Inspection

Force main failures can have a greater impact than gravity sewer pipes. Because the pipes are pressurized, force
main breaks typically result in a larger release of wastewater that has increased safety, environmental, and financial
consequences. It is important to inspect force main infrastructure in order to predict and prevent force main failures.

Force main inspection methods and technology vary by pipe material, diameter, and length. Several force main
inspection methods are described below.

e Pump Station Inspections: One method of determining the condition of the force main is by routine
monitoring of flow rate and/or pump discharge head. Historical records indicating increased discharge head
or a reduction in flow rate can be an indicator of force main condition. These changes can also be attributed
to pump wear. It is essential to verify a pump’s operating condition before determining a force main needs
cleaning.

e Structural Integrity Assessment: Identifies corrosion, pitting, wire breaks, hydrogen sulfide related corrosion
(concrete pipes), and wall losses in pressurized pipes however often requires the testing pipe to be
exposed. Some common technologies include:

o Electromagnetic Testing: can be used on large diameter metallic and concrete pressure pipelines.
It is performed by inducing an electrical current or magnetic field on either the inside or outside of
the pipe. The defects in the wall of the pipeline are measured by analyzing variations in the
magnetic field.

o Acoustic Pipe Wall Integrity Testing: Acoustic pipe wall integrity testing is procedure that uses
external methods for evaluating the average minimal thickness of the wall of a pipe. The procedure
is similar to acoustic leak detection testing and utilizes acoustic-based leak detection system and a
comprehensive database to assess the structural condition of a pipeline. This procedure can be
performed on pipes of all sizes and materials, including ductile iron, cast iron, PCCP and reinforced
concrete pipe.

o Leakages: Acoustic leak detection inspections identify leaks and determine the location of the leak within a
pipeline. Leak detection inspections utilize either external or internal methods.

o Non-Invasive Acoustic Leak Detection: Advanced acoustic based technologies allow a length of
pipe to be inspected by placing sensors on either end of a pipeline or appurtenances (valve,
hydrant, etc.) to be inspected. Computer software correlates the information received by the
sensors and identifies the presence and location of any leaks within the inspected pipe.

o Non-Invasive Internal Acoustic Leak Detection: Non-invasive internal acoustic leak detection
identifies leak locations by deploying an inline leak detection device into the pipeline to be
inspected. This procedure requires an insertion and extraction access point, such as a manhole or
fire hydrant, to allow deployment of the leak detection device within the pipeline. Pros are that the
sensor passes by the leak and can pinpoint even small leaks. Cons include required deployment
and retrieval access points.

It is recommended the City assess the force mains within the collection system. A standard inspection procedure
should be developed for each force main. This procedure should then be schedule and detailed in the CMMS.
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5.3.2.2 Force Main Asset Preventative and Predictive Maintenance

Force main predictive maintenance should be conducted in accordance with the risk analysis approach presented
here for the gravity collection system and pump stations. The City's CMMS data should be utilized to conduct a risk
analysis to identify assets for attention. By replacing these force main assets prior to failure, the City will avoid future
emergency asset repairs.

Preventative maintenance strategies should include verifying pipeline velocities at the normal operating duty point to
establish sediment transport characteristics. Pigging force mains is an effective means of removing sediment,
however the City pump station do not have pig launching stations. Installation of a launching station can be complex
project requiring specific sequencing and by-pass pumping. Due to the costs, installation of pig launching stations
have not been included as short-term projects at the City’s pump station. An alternative solution is to develop and
schedule a periodic high flow pipe flushing program; maximum achievable pump flow rates may effectively transport
sediment or debris. The program requires a specific evaluation of each force main and pump system to determine
pump rates, velocities and the hydraulic retention time associated with the force main.

The City should exercise and maintain air release valves, vacuum valves, isolation valves and other pipeline assets
annually at a minimum. Also, accumulated water in manhole structures should be removed regularly.

5.3.2.3 Force Main Asset Reactive Maintenance

The City should develop reactive maintenance standard operating procedures to address force main failures. These
standard operating procedures should be designed to:

e |dentify emergency response chain of command,
o Minimize safety & health related impacts,
o Minimize spill/overflow volume and environmental contamination, and

e  Optimize failure related maintenance costs.

5.3.24 Force Main Operation & Maintenance Recommendations
o  Conduct regular force main inspections for general performance, structural integrity, and leakage;
o Incorporate inspection information into LoF scores for each pump station asset;
e Perform predictive maintenance through risk analysis;
o Perform preventative maintenance measures such as flow surging, and valve exercising; and

o Develop standard operating procedures for force main reactive maintenance.

5.3.2.5 Force Main Operation & Maintenance Personnel Requirements

Force main O&M personnel requirements should be minimal, and incidental to the operations staff maintaining the
entire collection system. Woodard & Curran recommends .25 FTEs for these duties.

5.3.3 Other Collection System Assets Maintenance Recommendations

The City is responsible for collection system assets other than pipe and manholes. These assets were not included in
the GIS database provided to Woodard & Curran. Some of these assets include:

e (CSO outfall structures,
e Diversion structures,

e Hydrobrakes, efc.
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It is recommended the City assesses which of these assets should be regularly maintained or inspected, with
consideration to what the City’s current maintenance practices are for these assets. Assets requiring maintenance or
inspection should be added to the City's CMMS database and included in the risk analysis and renewal planning
program. A maintenance strategy outlined in Section 5.4.1 should be developed for these assets. The strategy is
intended to optimize predictive and preventative maintenance, and minimize failures resulting in reactive
maintenance. Standard operating procedure should be developed for reacting to high impact asset failures.

O&M personnel requirements for these tasks should be minimal, and incidental to the operations staff maintaining the
entire collection system. Woodard & Curran recommends .25 FTEs for these duties.

5.3.4 Pump Station Operation & Maintenance Practices

Pump station O&M practices were assessed to identify opportunities for improvement. The performed steps to arrive
at pump station O&M practice recommendations are:

e Review and assess existing practices;

o Perform asset risk analysis to determine asset maintenance action levels;
e Perform asset risk comparison for predictive maintenance purposes;

e Recommend priority assets for inspection and provide a frequency;

e Recommend modified practices to increase O&M effectiveness; and

¢ Recommend staff requirements to complete recommended practices.

There are day-to-day and annual maintenance activities. Day-to-day preventive and corrective O&M activities are
performed by the pump station operator and wastewater supervisor. Annual predictive maintenance decisions that
may lead to equipment renewal should be performed by the Wastewater Utilities Section and Department senior
management.

5.3.4.1 Pump Station Operation & Maintenance Practice Assessment

The assessment of current pump station operation and maintenance practices is provided herein. Specific
observations are provided for each pump station and a review of the City’s historical use of the CMMS. The CMMS
has periodically functioned as the scheduling and tracking tool for pump station maintenance activities.

Sporadic work orders for activities include minimal information indicating completed work. The valuable information
pulled from the data was individual pump stations inspection visits that were conducted and the date that the visit
occurred. The typical work order trends indicated earnest effort annually in the spring months and significantly
reduced effort for the remainder of the year. City personnel reported that the efforts are hampered by increased work
load during the summer months and during snow removal in the winter months.

Operation and maintenance practices at pump stations tend to be routine. Emergency operations responses result
from real-time alarm status notification via City personnel pagers and remote SCADA access. Access is limited to the
Department's SCADA node and internet based users with permission. As of June 2013, process equipment and
conditions are monitored and alarm set points exist for the City owned pump stations.

The City provided a list of assets that are included in its pump station inspection. The list indicates general activities
however not all the pump stations have the listed assets. Table 5-6 is a list of City-defined asset types that
information was provided for, and the inspection practice. Each asset type includes a varying detail of information for
inspection, preventive maintenance activities, and an indication of a maintenance interval. Although this outline may
serve as a guiding document, it does not contain the correct details to maintain each of the City pump station assets.

The City can decrease exposure to pump station failure by implementing the following best practices:
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e Avoid generalizing maintenance practices which may lead to incomplete or improper equipment
maintenance;

o Verify maintenance activities based on manufacturers preventive maintenance and inspection documents;

e  Schedule routine preventive maintenance work orders through the CMMS.

Table 5-6: Pump Station Inspection Assets and Practices

Asset Type Inspection Activities Preventive Interval

Maintenance

Activities

Pumps X X X
Motors
Motor Control Centers X X
SCADA System X
Generator X
Compressor X X X
Valve System X X X
HVAC X X
Solids Handling / Screening X X X
Building & Grounds X

5.3.4.2 Franklin Street Pump Station

There are a total of 61 Cityworks work order records related to Franklin Street Pump Station operation and
maintenance history. The earliest record is dated May 10, 2010 and the most recent work order at the time when the
City provided us data, was dated November 21, 2012. Table 5-7 provides a summary of the history of work
completed at the pump station and an estimated frequency of work order occurrence.

Table 5-7: Franklin Street Pump Station Work Order History

Days per
Activity Occurrence Range Occurrences Occurrence

Franklin St Daily Inspection 5/10/2010 4/10/2012 40 18
Cutter Stack Maintenance 1/3/2011 3/28/2012 3 150
Service Air Compressor 4/10/2012 4/10/2012 1 0

Maintenance 7/12/2010 9/21/2012 7 115
Lawn & Grounds 4/15/2011 4/15/2011 1 0

Exercise Valves 11/10/2010 9/18/2012 8 85

This data does not align with the level of attention that Wastewater Utilities Section staff has reported providing at the
Franklin Street pump station, such as daily inspections, indicating that more maintenance activities are being
conducted than those being reported by Cityworks. Specific daily tasks performed by the pump station operator, as
reported by City staff, include checking the cooling water system temperature and manually changing water as
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needed; to ensure the equipment is not overheating the cooling water system requires multiple inspections during
wet weather events, when pumps operate for long durations.

5.3.4.3 Riverside Street Pump Station

There are a total of 41 Cityworks work order records related to the Riverside Street Pump Station operation and
maintenance history. The earliest record is dated May 10, 2010, and the most recent work order at the time when the
City provided us data, was dated November 21, 2012. Table 5-8 provides a summary of the history of work
completed at the pump station and an estimated frequency of work order occurrence.

Table 5-8: Riverside Street Pump Station Work Order History

Activity Occurrence Range Occurrences Days per
I Occurrence
Riverside Street Daily Inspection 5/10/2010 9/1/2012 31 28
Cutter Stack Maintenance 12/1/2010 9/10/2012 5 130
Maintenance 10/6/2010 11/29/2012 2 393
Exercise Valves 10/6/2010 12/1/2010 3 19

The work order history data does not align with the level of attention that the Wastewater Utilities Section staff has
reported providing at the Riverside Street Pump Station. Other reported activities include daily inspections, which
indicate that more maintenance activities are being conducted than those being reported by Cityworks. A specific
maintenance task performed in 2012 by the pump station operator, as reported by staff, included disassembling the
Pump 1 extended shaft to perform u-joint and bearing replacements, and having the three shaft sections balanced by
local professionals.

5.3.4.4 Riverton Drive Pump Station

There are a total of 29 Cityworks work order records related to the Riverton Drive pump station operations and
maintenance history. The earliest of these records is dated May 19, 2010, and the most recent work order at the time
when the City provided us data, was dated May 2, 2012. Table 5-9 provides a summary of the history of work
completed at the pump station and an estimated frequency of occurrence.

Table 5-9: Riverton Drive Pump Station Work Orders History

Days per

Activity Occurrence Range Occurrences Occurrence
Riverside St Daily Inspection 5/19/2010 7/27/2010 11 7
Change Micron Filters 11/1/2010 5/212012 10 55
Maintenance 4/27/2012 412712012 1 -
Grease Motor 3/8/2012 3/8/2012 1 -
Clean Wet Well' - - 1 -
Exercise Valves 10/6/2010 12/1/2010 3 19
Note:

1. Work order is not dated and remains open

The work order data does not indicate the level of attention that the Riverton Drive Pump Station requires for proper
operation. The pump station is reported to be inspected approximately 3 times per week by Wastewater Utilities
Section personnel. Without a detailed maintenance work order report, it is not possible to determine what
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maintenance was completed; we anticipate maintenance is being performed more regularly than indicated by the
CMMS statistics.

City personnel report that accumulated grease becomes a periodic issue at this pump station. The operator indicated
that the wet well should be annually cleaned specifically to remove grease. Grease was observed to have been
released from the Pump 1 and 2 volutes by way of a tapped ball valve, what appears possibly to have been the
location of a past instrument.

5.3.4.5 Curtis Street Pump Station

There are a total of 37 Cityworks work order records related to the Curtis Road Pump Station operations and
maintenance history. The earliest record is dated April 28, 2010, and the most recent work order at the time when the
City provided us data, was dated March 27, 2012. Table 5-10 provides a summary of the history of work completed at
the pump station and an estimated frequency of occurrence.

Table 5-10: Curtis Road Pump Station Work Order History

Activity Occurrence Range Occurrences Days per

Occurrence

Curtis Rd Daily Inspection 5/10/2010 9/21/2010 28 5

Submerged Pump Annual 4/28/2010 3/12/2012 4 171
Inspection

Clean Wet Well 4/25/2011 4/25/2011 1 -

Exercise Valves 12/1/2010 3/127/2012 4 121

The work order data does not indicate the level of attention that the Curtis Road Pump Station requires for proper
operation. The pump station is reported to be inspected daily by City personnel. Without a detailed maintenance work
order report, it is not possible to determine what maintenance was completed. It should be noted that maintenance is
being performed more regularly than indicated by these statistics.

Wastewater Utilities Section personnel report that a significant task performed by the operator is to maintain the
aging generator. All routine and preventive maintenance required for the generator is reported to be conducted in
house. In addition, the operator indicated that the wet well should be annually cleaned with the specific intent to
remove grease.

5.3.4.6 Castine Avenue Pump Station

There are a total of 22 Cityworks work order records related to the Castine Avenue Pump Station operation and
maintenance history. The earliest record is dated May 6, 2010, and the most recent work order at the time when the
City provided us data, was dated April 25, 2011. Table 5-11 provides a summary of the history of work completed at
the pump station and an estimated frequency of occurrence, which is based on the number of occurrences within the
specified time frames.

Table 5-11: Castine Avenue Pump Station Work Order History

Activity Occurrence Range Occurrence Days per
Occurrence
Castine Ave Daily Inspection 5/6/2010 8/5/2010 19 5
Clean Wet Well 5/6/2010 4/25/2011 2 177
Exercise Valves -- -- 1 --
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The data does not indicate the level of attention that the Castine Avenue Pump Station requires for proper operation.
The pump station is reported to be inspected daily by City personnel. Without a detailed maintenance work order
report, it is not possible to determine what maintenance was completed. It should be noted that maintenance is being
performed more regularly than indicated by these statistics.

Pump removal at this station requires the pump station service truck to position at the wet well. Snow removal along
the access road after a winter storm is reported to be best accomplished with a specialized blower. In addition, snow
removal inside the security fence is completed to ensure that the City pump station service truck can enter and pull a
pump if necessary. Piling snow adjacent to the security fence could become problematic. The pump assets require
monitoring and changing seal oil from above grade. The inspection is simple and is reported to be completed by the
pump station operator.

5.3.4.7 Partridge Road Pump Station

There are a total of 16 Cityworks work order records related to the Partridge Road pump station operations and
maintenance history. The earliest of these records is dated May 19, 2010, and the most recent work order at the time
when the City provided us data, was dated December 29, 2011. Table 5-12 provides a summary of the history of
work completed at the pump station and an estimated frequency of occurrence, which is based on the number of
occurrences within the specified time frames.

Table 5-12: Partridge Road Pump Station Work Order History

Activity Occurrence Range Occurrences Days per
Occurrence
Partridge Rd Daily 5/19/2010 9/1/12010 1 10
Inspection
Clean Wet Well - - 1 -
Exercise Valves 9/21/2010 12/29/2011 4 116

The data does not indicate the level of attention that the Partridge Road Pump Station requires for proper operation.
The pump station is reported to be inspected at least two times per week by City personnel. Without a detailed daily
inspection work order report, it is not possible to determine what maintenance was completed. Maintenance is being
performed more regularly than indicated by these statistics.

The Partridge Road Pump Station requires routine preventive maintenance only. Submersible pump stations such as
this require minimum time conducting maintenance due to the limited number of assets required to accomplish
wastewater pumping. It was noted during the site observation visits that the wet well and valve pit hatches have
excessive debris buildup that makes them difficult to open. The operator typically takes time to clean the hatches
after they have been opened.

5.3.4.8 Ashmont Street Pump Station

There are a total of 19 Cityworks work order records related to the Ashmont Street Pump Station operations and
maintenance history. The earliest record is dated May 19, 2010, and the most recent work order at the time when the
City provided us data, was dated April 19, 2011. Table 5-13 provides a summary of the history of work completed at
the pump station and an estimated frequency of occurrence, which is based on the number of occurrences within the
specified time frames.

City of Portland (222804.79) 5-25 November 2013



A

y
a 9
WOODARD
&CURRAN
Table 5-13: Ashmont Street Pump Station Work Order History
Activity Occurrence Range Occurrences Days per
Occurrence
Ashmont St Daily Inspection 5/19/2010 9/1/2010 14 8
Clean Wet Well - - -
Exercise Valves 9/21/2010 4/19/2011 4 53

The data does not indicate the level of attention that the Ashmont Street pump station requires for proper operation.
The pump station is reported to be inspected at least two times per week by City personnel. Without a detailed daily
inspection work order report, it is not possible to determine what maintenance was completed. It should be noted that
maintenance is being performed more regularly than indicated by these statistics.

The Ashmont Street Pump Station typically receives routine preventive maintenance only. Submersible pump
stations such as this require minimum time conducting maintenance due to the limited number of assets required to
accomplish wastewater pumping. Challenges with access through the neighbor's driveway entrance may present
issues if extensive maintenance is required.

5.3.4.9 Hope Avenue Pump Station

There are a total of 31 Cityworks work order records related to the Hope Avenue Pump Station operation and
maintenance history. The earliest record is dated April 28, 2010, and the most recent work order at the time when the
City provided us data, was dated November 9, 2012. Table 5-14 provides a summary of the history of work
completed at the pump station and an estimated frequency of occurrence, which is based on the number of
occurrences within the specified time frames.

Table 5-14: Hope Avenue Pump Station Work Order History

Activity Occurrence Range Occurrences Days per Occurrence
Hope Ave Daily Inspection 4/28/2010 | 9/29/2010 22 7
Submerged Pump Annual 4/28/2010 | 3/12/2012 3 228
Inspection
Clean Wet Well - - 1 -
Exercise Valves 12/1/2010 | 11/29/2012 5 146

The data indicates the level of attention that the Hope Avenue Pump Station requires for proper operation. However,
the pump station is a suction lift arrangement with the pumps located above grade, not submersible. The work orders
do not capture reported subcontracted routine generator preventive maintenance performed by Caterpillar. Without a
detailed daily inspection work order report, it is not possible to determine what maintenance was completed.

The Hope Avenue Pump Station typically receives routine preventive maintenance only. It is reported that the wet
well fills with substantial grease and requires annual cleaning; however the work order history does not reflect this.

5.3.4.10 Pennell Avenue Pump Station

There are a total of 30 Cityworks work order records related to the Pennell Avenue Pump Station operation and
maintenance history. The earliest record is dated May 19, 2010, and the most recent work order at the time when the
City provided us data, was dated May 8, 2012. Table 5-15 provides a summary of the history of work completed at
the pump station and an estimated frequency of occurrence, which is based on the number of occurrences within the
specified time frames.
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Table 5-15: Pennell Avenue Pump Station Work Order History
Activity Occurrence Range Occurrences Days per
Occurrence
Pennell Ave Daily Inspection 5/19/2010 9/1/2010 21 5
Submerged Pump Annual Inspection 3/15/2012 3/15/2012 1 -
Maintenance 12/14/2010 5/3/2011 3 47
Clean Wet Well - - 1 -
Exercise Valves 12/14/2010 5/8/2012 4 128

The data does not indicate the level of attention that the Pennell Avenue Pump Station requires for proper operation.
However, the pump station is a suction lift arrangement with pumps located above-grade, not submersible. Without a
detailed daily inspection work order report, it is not possible to determine what maintenance has been completed.

The Pennell Avenue Pump Station typically receives routine preventive maintenance only. It is reported that the
pumps have had a history of clogging. Clogging is frequent and it was observed during a site visit that a clog had
occurred on the suction side of Pump 2. The clogging incident was determined by lack of prime from the last pump
cycle. The City personnel report that clogging is a result of small diameter sticks and most clogs are the result of
debris having been introduced to the wet well through the perforated wet well manhole cover.

5.3.4.11 Pump Station Maintenance Risk Analysis

The pump station maintenance evaluation is based on the risk components LoF and CoF. The results will show
which assets are predicted to need close attention to ensure reliability through the remaining service life. Conducting
frequent follow up inspections is recommended to confirm the asset action level in the future years. Overlaying the
Lof and CoF asset data on the action level chart provides groups or assets by a level of action necessary to reduce
and manage asset risk. The pump station maintenance analysis results from the risk-based approach used for capital
renewal planning. Combining with capital renewal will push an asset’s likelihood of failure to a maintenance category.

Maintenance activities are generated from the assets on the risk matrix action level, requiring Frequent Assessment,
Regular Monitoring, and Sample Assessment, depicted in Figure 5-11.

Figure 5-11:

Risk Matrix Action Levels — All Pump Station Assets

Ukelihood of Fallure
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Application of the risk analysis to determine pump station maintenance levels results in three maintenance Action
Level asset lists. The analysis indicates 124, or 75% of the pump station assets have associated maintenance
actions. Table 5-16 provides a summary by Action level.

Table 5-16: Count of Pump Station Assets by Action Level

Action Level Count  Percent of
Total'
Frequent Assessment 17 10.1%
Regular Monitoring 42 24.9%
Sample Assessment 65 38.5%

Notes: 1) Based on 169 total pump station assets

Table 5-17 provides the complete list of pump station assets that should be frequently assessed. Each asset is
presented with assessed risk and a range of estimated cost to react to failure of the asset. The assets are prioritized
first on risk and second on estimated replacement cost range. The estimated replacement cost of an asset, assumes
unexpected failure, is a differentiator in determining an appropriate frequency of inspection.

Table 5-17: Frequent Assessment Assets

Location & Asset Risk Replacement Cost Range
Low Estimate  High Estimate
Franklin Street Pump Station - Discharge Piping and Valves 11.25 $83,000 $178,000
Riverside Street Pump Station - Discharge Piping and Valves 11.25 $63,000 $134,000
Riverton Drive Pump Station - CSO Outfall 11.25 $20,000 $41,000
Riverton Drive Pump Station - Pump 2 10.50 $18,000 $38,000
Riverton Drive Pump Station - Pump 1 10.50 $18,000 $38,000
Castine Avenue Pump Station - Pump 2 10.50 $15,000 $33,000
Castine Avenue Pump Station - Pump 1 10.50 $15,000 $33,000
Pennell Avenue Pump Station - Pump 2 10.50 $7,000 $14,000
Ashmont Street Pump Station - Pump 2 10.50 $6,000 $12,000
Ashmont Street Pump Station - Pump 1 10.50 $6,000 $12,000
Franklin Street Pump Station - Pump 1 7.00 $55,000 $117,000
Franklin Street Pump Station - Pump 2 7.00 $55,000 $117,000
Hope Avenue Pump Station - Pump 2 7.00 $7,000 $15,000
Pennell Avenue Pump Station - Pump 1 7.00 $7,000 $14,000
Hope Avenue Pump Station - Pump 1 7.00 $7,000 $15,000
Partridge Road Pump Station - Pump 1 7.00 $6,000 $12,000
Partridge Road Pump Station - Pump 2 7.00 $6,000 $12,000

Notes:

1) Replacement cost estimate based on 2013 asset value. Includes materials, installation, contractors overhead, profit and insurance,

engineering and contingency.

2) Low cost estimate based on -30% of the replacement cost estimate.
3) High cost estimate range based on +50% of the replacement cost estimate.
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Discharge Piping and Valves - The discharge piping at Franklin Street and Riverside Street Pump Stations are high
CoF assets and these pump stations serve large user bases. The piping contains isolation valves that must work.
Isolation valves exist for each pump and the force main. The discharge piping is 24-inch and 16-inch for Franklin
Street and Riverside Street Pump Stations respectively. This piping is structurally supported in the pump station dry
well to resist static and dynamic forces. The isolation valves need to be exercised per the manufacturers
recommendations and the structural supports need to be inspected annually at a minimum.

CSO Outfall - The Riverton Drive CSO is included in this list due to City personnel performance reports. The manhole
located downstream of the Riverton Drive CSO, located in the basketball court, was reported to surcharge during
heavy rainfall. The CSO outfall, gravity pipes, and manholes should be scheduled for collection system maintenance
activities. The pipe alignment should be inspected prior to intense wet weather events that can potentially trigger a
combined sewer overflow.

Pumps - Pumps are essential assets at pump stations and each one should have scheduled work orders to inspect
according to the manufacturers intervals. In addition to these frequent assessments, the SCADA system
communicates real-time pump status and pump failures to a remote SCADA node located at the Department.

Complete asset lists for ‘regular monitoring’ and ‘sample assessment’ is provided in Appendix E. A summary of the
Regular Monitoring and Sample Assessment assets by system is provided in Table 5-18. The table provides asset
count information on the system level.

Electric service assets do not demand significant maintenance but the assets require detailed investigation pending
upgrades, potentially requiring more power; the assets include the conductors to the pump station electrical
distribution main breaker, service transformers, and the power meter. The addition of data communications applied to
smart meters allows the power purchaser to review electrical energy use and power on intervals as tight as 15
minutes or more. All City pump station electrical meter reading data are accessible; regularly reviewing and forming
familiarity with this information can be used as a predictive maintenance indicator.

Land & Improvements assets have low CoF and are not required for conveying wastewater. The most significant
assets in the Sample Assessment category are the control system assets which have redundancy designed in as a
best practice. There are wet well back up floats that control the pumps in the event of a PLC failure. This design
results in a reduction of CoF for equipment operation Control System assets.

Table 5-18: Assets Requiring Regular Monitoring and Sample Assessment

System Regular Sample
Monitoring  Assessment
Count Count
Land & Improvements 0 10
Electric Service 16
Electric Distribution 5
Control Systems 0 36
Process Equipment 13 6
Building 0 9
HVAC 0 1
Wet Well 8 0
Dry Well 0 2
Valve Pit 0 1
Total 42 65
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5.3.4.12 Predictive and Preventive Maintenance

Relative asset risk comparison provides insight into predictive and preventive maintenance. Predictive maintenance
for pump station assets is typically addressed through future capital renewal. Preventive maintenance should be
routinely completed for all assets and systems. Risk comparison figures provide a means of understanding and
applying maintenance to assets. We have developed risk comparison figures to graphically represent asset risk

The risk comparison figures depict the maximum and minimum risk range for each asset, as a vertical bar with the
asset risk identified by a marker. For the purposes of this analysis, the CoF has been assumed to be constant. The
range is defined by varying the LoF score from 1 to 5. Abandoned assets with a LoF equal to 0, are not included in
this analysis. Figure 5-12 provides information pertaining to the assets identified for Regular Monitoring; these assets
tend toward frequent assessment and high priority renewal as they degrade. At this time, the majority of these assets
require only routine preventive maintenance. Figure 5-13 provides further information pertaining to the Sample
Assessment assets.

Two of the Regular Monitoring assets are identified to have risk equal to 75% of the unique asset maximum risk;
monitoring continue on these assets and details should be tracked in the CMMS. It is predicted these assets will be
up for renewal in the near future based on the current risk assessment. The following pertains to these assets:

o Franklin Street Pump Station - City Water: The 2-inch city water service, back flow preventers and isolation valves
at the Franklin Street pump station was observed to be of original equipment age. The piping was reported to
have been insulated more than 10 years ago to prevent condensation. At the time of the site visit, water was
pooling below the service; we could not determine where the leak was originating. Pooled and standing water is a
safety slipping hazard.

o Riverside Street Pump Station — Pump Suction: Both pump suctions at the pump station have isolation valves.
These valves were reported to be original equipment. It was reported that for many years the valves were not
exercised. Routine exercise has begun however, the valves are reported to operate with difficulty and have not
been leak tested for performance. Proper operation of these valves is essential.

Figure 5-12:  Regular Monitoring Asset Risk Comparison
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Regular Monitoring and Sample Assessment assets will trend to mid-priority renewal as they degrade. At this time,
the majority of these assets require only routine preventive maintenance and periodic inspection. Sample
assessment of the process equipment, alarms, and local controls should be a primary focus for the pump station
operator. We also recommend period inspection of the subgrade structures and building assets. With respect to
pumps, Figure 5-14 provides a comparison of the 19 evaluated pumps and their respective risk range.

Figure 5-14:  Pump Asset Risk Comparison
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The five highest risk pumps are located at the Franklin Street, Riverside Street and Curtis Avenue pump stations;
each scored 75% of their maximum risk score; routine preventive maintenance is recommended as well as increased
inspection frequency. The data indicates that seven pumps located at the Castine Avenue, Ashmont Street, Pennell
Avenue, and Riverton Drive pump stations scored 50 percent of their maximum risk score; based on this data, routine
preventive maintenance measures are recommended and these assets may require an overhaul to continue properly
operating. The remaining pumps, which scored 25 percent of their maximum risk score, are a relatively low risk for

the City and should be able to provide the City adequate service for extended period of time, provided preventive
maintenance and adequate monitoring continue to be provided.

Figure 5-15 supplements the data for the three original equipment pumps located at the Franklin Street and Riverside
Street pump stations, demonstrating the risk associated with their motor assets. Although these motor assets are not
in the highest risk assets identified in this Report, they are required for pump functionality. In this case, the high risk
pumps will require renewal, and the associated motor assets should be considered.

Figure 5-15:  Comparison of Motor Asset Risk
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5.3.4.13 Reactive Maintenance

Reactive maintenance occurs periodically with the pump station assets. The necessity is typically indicated by a
SCADA alarm and responded to by the pump station operator. Alarms may indicate the cause or an event as a result
of the cause. A broad range of events can trigger reactive maintenance activities. The activities can range from
resetting equipment after a lightning surge to replacing minor asset equipment. Performing regular inspection of the
assets will provide the operator an opportunity to prevent a reactive maintenance event.

An example of a reactive maintenance event is changing Franklin Street pump cooling water during wet weather
events. The operation is triggered by wet weather and requires a significant amount of operator time. The cooling
water system is in poor condition, has no alarms and does not communicate with the recently integrated SCADA
equipment. Failure to maintain low water temperatures put the pumps at risk of overheating resulting in shortened
service life or pump motor fault to stop due to high temperature. Modifying the wet weather operation requires
funding to upgrade the cooling water system.

5.3.4.14 Prioritizing Inspection and Frequency

Thorough inspections of pump stations are essential to provide rate payers high performance service. Inspections
should include visual operating observations, records of instrument observations, and equipment specific inspections
outlined in the equipment O&M Manual. Equipment manufacturer troubleshooting guides should be reviewed for
common issues that inspections can assess. Pump station operators should have access to the pump O&M Manuals
for frequent review.

Prioritizing inspection efforts is essential to controlling costs and targeting maintenance effort. The inspection
frequencies provided here, are outcomes of the risk-based asset analysis. Consideration is given to the estimated
replacement cost range of the frequent assessment assets to prioritize efforts. For the purpose of this analysis, the
Franklin Street pump asset have been increased one priority level due to estimated replacement costs.

Table 5-19 sorts the pumping assets into high, medium, and low inspection priorities. Inspections should include all
manufacturers’ recommendations. The minimum inspection frequency is provided for the priority groups, but the
manufacturers’ recommendations prevail if more frequent inspections are identified. Pump equipment scheduled for
renewal is included as high frequency assessment. Intervals should be scheduled into the CMMS asset work order
for completion and maintenance and condition tracking.

Table 5-19: Summary of Proposed Pump Inspection Frequency

Inspection Asset Minimum
Priority Frequency
High Riverton Drive Pumps 1 & 2 1/ day

Castine Avenue Pumps 1 & 2
Franklin Street Pump 3
Riverside Street Pumps 1 &2
Curtis Street Pumps 1 & 2
Medium Franklin Street Pumps 1 & 2 2 [ week
Pennell Avenue Pump 2
Ashmont Street Pumps 1 & 2
Low Pennell Avenue Pump 1 1/ week
Hope Avenue Pumps 1 & 2
Partridge Road Pumps 1 & 2
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Table 5-20 provides a general summary of pump station assets and inspection frequency. The identified inspection
frequencies are minimum recommended for updating CMMS LoF scoring assessments and do not include
manufacturers’ specific maintenance intervals. Work orders should require the pump station operator to conduct and
update the equipment LoF assessment.

Table 5-20: Pump Station Asset Inspection Frequency

Asset Type Inspection | Asset Type Inspection
Frequency Frequency
Cable & Enclosure 1/year Motor 3 3 / week
City Water 1/ year Motor Starters 2/ year
Concrete Foundation Pad 1/ year Overhead Door 1/ month
Cooling Water System 1/ day Pavement 1/year
CSO Ouftfall 1/ month PLC 1/ month
Discharge Piping and Valves 1/ week Pneumatic System 1/ week
Dry Well' 2 [ decade Process Alarm 2/ month
Enclosure 1/ year Process Instruments 1/ month
Envelope, Windows & Doors 1/ year Pump 1 3/ week
Equipment & Maintenance 1/ year Pump 2 3 / week
Apparatus
Foundation 1/ year Pump 3 3 / week
Generator Enclosure 1/ year Pump Suction 2/ year
HVAC 2/ month Roof 1/year
Influent Grinder 3/ week Seal Water System 1/ week
Influent Valve and Actuator 3/ week Security Perimeter 1/ month
Land 1/ year Standby Power Connection 1/ month
Landings & Stairs 2/decade | Standby Power System 1/ week
Load Bearing Structure' 2/decade | Telemetry/Communication 1/ month
Local Controls 1/ month Valve Pit! 2 [ decade
MCC/Panelboard 2 | year Variable Frequency Drive 1/ week
Motor 1 3/ week Wet Well' 2 [ decade
Motor 2 3/ week

Notes: 1) Structural evaluation performed by State of Maine PE

5.3.4.15 Pump Station Operations & Maintenance Staff

Day-to-day pump station O&M activities require mechanical aptitude. A well rounded operator has knowledge of
hydraulics, electrical, instrument and controls equipment and has computer skills. The New England Water
Environment Association (NEWEA) has a volunteer collection system license program with four grades. A license
requires an individual to pass a one-time written examination but does not require additional training hours to
maintain the license. The extent and complexity of the City of Portland collection system indicates a Grade 4 operator
license is appropriate.
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Wastewater Utilities Section does not have a licensed electrician on staff. Maintenance requiring the electrical trade
is handled by outside contractors. The staff indicates that many electrical issues could be prevented with preventative
and predictive maintenance activities. Contracting outsourced trades should be evaluated by the City to ensure
maximum benefits at low overall costs are being achieved.

The following pump station O&M staff estimate is based on labor hours to complete identified aspects of work.
Annual labor hours are calculated for each pump station, by O&M activity, and a summary is provided as Table 5-21.
The staff estimate includes activities to:

Conduct daily inspections and scheduled maintenance;
Attend safety and equipment training sessions;
Coordinate scheduled subcontractor annual assessments;
Conduct grounds maintenance and snow removal;
Conduct emergency response; and

Coordinate in-house asset renewal projects.

Table 5-21: Pump Station O&M Staff Estimate

Activity Occurrence / Hours / Estimated
Week Occurrence Annual Hours
Daily Inspections  High priority inspection 25 1 1300
and Routine frequency?
Maintenance'
Medium priority inspection 4 2 416
frequency?
Low priority inspection 2 3 312
frequency*
Safety Training 1 1 52
Grounds Maintenance and Snow Removal 5 1 260
Transit between stations® 5 1 260
Subcontractor coordination® - - 20
Emergency Response’ - - 24
Small asset renewal projects? - - 20
Total Estimated 2,664
Annual Hours

Notes:

1) List of pump stations by priority provided in Table 5-X.

2) Estimate includes 5 daily visits to 5 pump stations. Includes Franklin Street pump station

3) Estimate includes 2 weekly visits to 2 pump stations. Franklin street pump station not included

4) Estimate includes 2 weekly visits to 2 pump stations. Pennell street pump station not included

6) Estimate based on 1 project per year, 20 hours of coordination

7) Estimate based on 6 emergency calls per year, 4 hours per call

)
)
)
5) Estimate includes time in vehicle for transit between pump stations
)
)
)

8) Estimate based on 1 project per year, 20 hours of coordination

Maintenance activities like building maintenance and snow removal are important tasks that may be assigned to the
pump station operator. The tasks require lesser skilled personnel and can be assigned to low level labor staff. Transit
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time and employee fully burdened expenses should be taken into consideration if the City conducts a grounds
maintenance business case analysis for pump station operator versus outsourced activity completion.

We estimate a typical pump station operator has 7.5 hours of working day productivity, 46 weeks per year at 5 days
per work week; therefore one full time equivalent (FTE) employee has 1,725 base hours. This estimate accounts for
3 weeks of vacation, 12 paid holidays, and 3 sick days. We estimate 2,664 hours are needed to operate and maintain
the pump station annually, therefore, we recommend 1.5 FTE are needed for pump station O&M.

5.3.4.16 Pump Station Operation & Maintenance Conclusions and Recommendations
The following conclusions have been made from O&M practice assessment and pump station asset risk analysis:

Approximately 75 percent of pump station equipment is in excellent to fair working order;

e Pump station assets are being maintained, including tracking, based on institutional knowledge;

e  Pump station assets appear to have more than the minimum required maintenance being performed, based
on site observations of equipment conditions;

e Pump station operator is coordinating specialized outsourced maintenance on process and electrical
equipment;

e One pump station operator currently completes pump station inspections and most maintenance and a
second employee is utilized for difficult maintenance tasks; and

o The pump station operator reports he does not make permit required confined space entries;

The following are recommendation based on the assessment of pump station O&M practices performed by the City.

e Assign .25 FTEs for force main maintenance;
e Assign .25 FTEs for “other” collection system assets maintenance;
o Continue assigning 1.5 FTE to pump station operations and maintenance. All staff conducting pump station
maintenance should be trained in confined space entries and provided all specialized equipment required to
complete maintenance activities;
Require lead pump station operator to obtain a NEWEA Class 4 collection system operators license;
Observe NEWEA Class 4 license requirements, including years of experience;
Include process equipment lead time to complete the predictive maintenance analysis,
Perform pump drawdown testing for all pumps at the pump stations. Record results and compare with
anticipated performance from pump curves. Input this performance information into CMMS and include in
LoF and risk analysis.
Utilize the Pump Station LoF Rating Guide, provided as Appendix D, when equipment is inspected;
Schedule equipment preventive maintenance in the CMMS;
Update asset LoF scores in the CMMS at the time of each inspection;
Conduct inspections on all Regular Monitoring assets per manufacturer's recommendations. Utilize the
proposed for assets without manufacturer data;
e Conduct inspections on all Sample Assessment assets per manufacturer's recommendations. Utilize the
proposed interval for assets without manufacturer data;
Verify LoF scores for assets identified for predictive maintenance; and
¢ Include CMMS work orders to inspect pump station alarm conditions.

5.4 MAINTENANCE PRACTICES EFFECTING SYSTEM PERFORMANCE

Since the City’s sewer system contains a significant portion of combined sewers, several stormwater infrastructure
maintenance practices conducted by the City also influence sewer system performance. Street sweeping and catch
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basin cleaning are important methods of maintaining sewer capacity and reducing the amount of grit and trash that
are carried from the street into the sewer during rainfall events. These practices are discussed below.

5.4.1 Street Sweeping

Street sweeping is a maintenance practice that can greatly reduce sediment migration into catch basin structures and
the downstream sewer system and at pump stations. Reduction in sediment will lower maintenance cost of catch
basin cleaning. The City's current street sweeping program is coordinated by a designated supervisor, who operates
with a small crew. The City has reported that they have acquired a sufficient number of sweeper vehicles, but the
crew is regularly impacted when several of its members are out of work. The current program provides a systematic
approach for tracking and collecting street debris from the urban-impaired Capisic Brook Watershed, the downtown
area, and any areas which have received complaints, with a focus on its priority areas, however, the reported issue
that appears to be impacting the effectiveness of this program is a lack of appropriate staff members to execute the
program as it is intended. In addition to MS4 compliance, a targeted and optimized street sweeping program should
be developed to maximize the effectiveness of sweeping in combined sewer areas most likely to see accumulations
of sediment and debris. This information could be developed through an analysis of sediment accumulations per
linear foot of roadway. The goal of an optimization program (for the sanitary sewer system) would be to utilize the
sweeping program to minimize catch basin and pipe flushing, and reduce potential for combined sewer system

clogging.

In accordance with the MS4 Minimum Control Measure VI, Pollution Prevention/Good Housekeeping for Municipal
Operations, cleaning of stormwater structures, including catch basins, is a required Best Management Practice which
the City must conduct at least once every other year. The City is currently exceeding this minimum requirement by
conducting cleanings annually; however, the City must also clean catch basins more frequently if inspections indicate
excessive accumulation of sediment, which is greater than or equal to 50 percent filled. As noted in the City's Annual
MS4 Report, the City has the capability to utilize Cityworks to prioritize catch basin cleaning based on sediment
removal data.

5.4.2 Catch Basin Cleanings & Inspections

The City of Portland has developed inspection forms for use during the catch basin cleaning process described in
previous sections of this Report. The inspection forms help to assign condition ratings to the City’s catch basins,
which is an important part of asset management and complying with permit requirements, such as the City's MS4
permit. The proper and consistent use of these inspection forms has not been adequately enforced, and there is not
always sufficient administrative support available to enter the inspection form data that has been gathered into the
Cityworks system. The allocation of field devices for electronic data entry would streamline the process and mitigate
the backlog of information that has resulted from a lack of administrative force. If inspection reports are given unique
identification numbers, then the asset condition ratings could be associated with respective structures in the City's
geodatabase.

The intent of these condition ratings, as noted in the MS4 Annual Report, is to aid in the Work Order/Work Flow
process, such that these structures can be opportunistically upgraded and repaired, as needed, in a prioritized
manner. However, as of yet, due to the current lack of consistent and complete data, these condition ratings have not
been put to proper use. If these issues can be resolved, then the likelihood of failure in these systems can be
reduced, ultimately lowering the consequences of failure, which is a higher cost.

The current system for conducting catch basin cleanings and inspections is to address every catch basin that is
required by the City’s General Permit for the Discharge of Stormwater from Small Municipal Separate Storm Sewer
Systems (MS4). They also track and report the amount of debris removed from these basins in their Annual MS4
Report to the MaineDEP. However, the City does not currently have the resources to do any cleanings, or
assessment of their program, beyond this annual effort. As a result, catch basins outside of the area regulated by the
MS4 permit get neglected and are maintained only when response actions to events such as system overflows
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become necessary. The City has been collecting the necessary data to determine appropriate frequencies for these
catch basin cleaning efforts, but has not utilized it as of yet. Adjusting the frequency of these cleanings and acquiring
additional resources, as needed, will help to streamline this program, such that catch basins outside of the regulated
areas can also be properly maintained, and costly response actions can be avoided. Woodard & Curran recommends
that the catch basin debris removal data be evaluated and a more formal catch basin cleaning program be developed
in combined sewer areas, in conjunction with an optimized sweeping program.

5.5 SCADA INVOLVEMENT

Data that is transmitted to Public Services central SCADA node should be reviewed regularly and throughout the
work day. Monitoring the real-time conditions at a pump station including pump status and wet well levels will provide
valuable insight into the operation of the system. The SCADA system also tracks the history of this data in Excel
Reporter. The following data can be extrapolated from the excel reporter data:

e Individual pump runtime logs;

o Individual pump run status on 30 second time intervals;

o Each wet well liquid level on 30 second time intervals;

e Understanding of infiltration and inflow rates for collector sewers discharging at the pump station; of
e  Equipment failures resulting in extended run times.

These data points are the readily available asset performance indicators. Recording runtime hours when
maintenance is conducted to address adjustments for wear will result in the development of an accurate work order
interval for the activity. Utilizing this data to make decisions about capital expenditure for an additional level of data
can be determined from the result of run time trending over long periods of time. It will help focus prioritization of the
system needs.

As the collection system becomes more complex with the addition of storage conduits to the system, the
instrumentation complexity will increase. Properly recording and evaluating these data can be used in subsequent
collection system model runs for calibration and potentially real-time predictions of events that should be observed for
increased understanding or regulatory purposes.
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6. KEY WASTEWATER PROGRAM & ORDINANCE ASSESSMENT

Woodard & Curran evaluated existing regulations, programs and activities that pertain to the Operation and
Maintenance of the City of Portland’s sewer system. The review focused on considering where additional
coordination can occur to address regulatory, compliance or service requirements to improve the efficiency of City
operations as it relates to asset management.

6.1 Fats, Oil and Grease
6.1.1 Background

Limiting fats, oil and grease (collectively “FOG”) from entering the
wastewater collection system is an important component of proper
system management. FOG management must be done at the
collection system level and at the customer level. At the customer
level, pretreatment staff must work with restaurants and food
businesses, and with residential customers to limit the amount of
animal and vegetable-based oil and grease pollution entering the
collection system. Preventing FOG from entering the collection
system is preferable to managing it after it enters. FOG that is
dumped down the sewer drains can coagulate and congeal into a
hardened layer on the inside of sewer pipes. FOG can also
accumulate within pumping stations, reducing the capacity of the
sanitary sewer system. Special management is often required when
FOG collects in large amounts. The restricted wastewater flow
caused by FOG buildup can lead to SSO events, which can flood
commercial and residential properties, streets, and impact the
environment, resulting in public health hazards, fines and damage.
FOG can also contribute to excessive wastewater equipment wear
and encourage rodent colonization. A proper FOG program can
mitigate these negative consequences leading to lower operating
costs and fewer collection system issues.

6.1.2 FOG Program History

The Wastewater Utilities Section has identified many problem areas . pipe Bottom: Same sewer pipe with grease buid-
with FOG throughout the City, such as Riverton Park Apartments, ) g, nEWRCC

various federal housing areas, Castine Avenue Pump Station and

Auburn Street Pump Station. Section employees report that they recently removed approximately 12 tons of grease
from the pump station on Castine Avenue. Cleaning pump stations and removing the accumulated grease is
important in order to maintain the capacity of pump stations, especially in cases where natural resources are at risk.
The pump station at Castine Avenue discharges to an unnamed tributary to Presumpscot River during overflow
events.

Photo: (not located in City of Portland) Top: A 10' clean

The City has started a wet well cleaning effort to remove FOG accumulations at pump stations. It was reported that
smaller pump stations are cleaned out as often as every three to six months. A recurring work order has been set up
in Cityworks to help remind staff of this maintenance activity.

While Chapter 24 of the City Code of Ordinances (Sewer) grants Public Services the authority to limit FOG
discharges, the City does not have a formal FOG program. Guidance on the requirement for, maintenance of, or
inspections of grease traps or other specific preventative measures does not exist, other than the City's
specifications, which requires grease traps in accordance with the Unified Plumbing Code. The Health Department
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does include grease traps and FOG limits as part of restaurant inspections. FOG limits relevant to the City’s Industrial
Pretreatment Program are regularly monitored, but this only encompasses a handful of sewer connections. Areas of
the system which have experienced FOG issues are addressed through maintenance activities, but Section staff
report that it is a challenge to identify and address facilities that are not equipped with proper grease traps. The staff
is hopeful that the planned FOG program enhancements being discussed in the Engineering Services Division will
address major sources of FOG.

6.1.3 Regulatory Requirements/Best Appropriate Practices

In accordance with the EPAs National Pretreatment Program for Controlling Fats, Oils, and Grease Discharges from
Food Service Establishments (40CFR 403), local pretreatment programs have the necessary regulatory authority to
control FOG discharges and “should include activities designed to identify and control sources of potential
interference and, in the event of actual interference, enforcement against the violator.” The City has already
established specific local limits for users to guard against interference with the operation of the municipal treatment
works. A more formal program could assist the City in standardizing best practices for monitoring and enforcing these
limits and ultimately help to reduce costs incurred by inefficient operations and excessive maintenance activities.

Woodard & Curran has developed and helped implement FOG programs in other communities that can be adapted
for application in the City of Portland. Experience with those communities formed the basis of recommendations in
this section. Grease trap requirements are defined in sewer and health regulations and City ordinances. In general,
installation, inspection and maintenance requirements for grease traps are the key components of these programs. A
permitting process is used to identify and track all grease traps. The programs are communicated to the public
through municipal websites, brochures, and regulatory requirements. The components of these example programs
are included in Table 6-1.

Table 6-1: Matrix of Example Communities - FOG Programs

Community Website  Forms & Requirements Regulations Brochure
Scarborough, N/A e FOG Permit Application o Draft regulations prepared | o N/A
ME (annual renewal required) by the Town
o Inspection Form
South Hadley, | Yes e FOG Permit e MA Plumbing Code e NA
MA e Facility Information Form | e Town’s FOG Regulation
¢ Maintenance Log Sheet
Taunton, MA Yes o FSE Permit o City of Taunton FOG e Introductory FOG video
e Food Plan Review Control Program e “Protecting Your Sewer
Application e BOH FOG Regulation From FOG” video
e FOG Control Program Tool | e BOH FOG Secondary e ‘“Residents on Septic
kit Containment Regulations Systems” video

e FOG Checklist and
Maintenance
Requirements

¢ Maintenance Logs

e Inspection Form

e Training Course every 3
years

e BOH FOG Hauler Permit
Regulations
¢ City of Taunton Ordinances

e Massachusetts Plumbing
Code

e Massachusetts Food Code

“FOG Can the Grease”
“How to Dispose
Grease” handout

Tips on Avoiding Sewer
Problems

Worcester, MA | N/A e FOG Program Status » Sewer Use Ordinance e “Trimming the Fat Out of
Report e Uniform State Plumbing Our Sewers”
e FAQs Code e ‘DO NOT DUMP

o State Environmental Code

GREASE” sticker
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Community  Website

Forms & Requirements

Regulations

Brochure

Jacksonville, Yes e FOG Program Registration | e BMPs and Guidance for e FOG Cause & Effect
FL e Grease Trap Certification FSEs Slide Show
Form o Florida Building Code CH10 | e FOG Training Slide
e Small Trap Pump-Out Traps, Interceptors & Show
Report Separators
o Small Trap Requirements e DOHR Florida Statute for
e Small Trap Maintenance FSEs
Log
o Preferred Hauler list
Gwinnett Yes o Registered Grease Haulers ¢ Kids Brochure
County, GA e FAQs o Residents Brochure
o Restaurants Brochure

The Water Environment Federation provides guidance on proper FOG management and preventive measures, such
as grease traps. The Maine State Plumbing Code and the State of Maine Division of Environmental Health
Subsurface Wastewater Disposal Rules regulate the construction of grease and oil interceptors, or “grease traps,”
requiring that “any new commercial or institutional food preparation facility, such as a restaurant, cafeteria, or
institutional kitchen served by a subsurface wastewater disposal system, must install an external grease interceptor.
Any converted or expanded facilities require an external grease interceptor except when not practical as determined
by the Local Plumbing Inspector (LPI) in which case an internal grease interceptor must be used meeting the
requirements of the Maine Plumbing Code.” The State of Maine Department of Health and Human Services
Subsurface Wastewater Disposal Rules (Chapter 241) mirror the regulations outlined in the Division of Environmental
Health Rules. These sources stipulate when grease traps are required, and governs their design, installation, repair
and maintenance, and should be considered and referenced in the development of a more formal program.

6.1.4 FOG Program Development and Implementation

A formal FOG program is essential to the operation and maintenance of a good sanitary sewer system. Without
proper guidance and enforcement on preventative measures, the capacity of the system, and the health of the public
and environment, may be put at risk and result in more costly maintenance activities. Woodard & Curran
recommends that the City's enhanced FOG program consist of the following components:

1. Permitting & Monitoring

2. Revisions to the City's Regulations
3. Public Outreach

4. FOG Guidance Manual

All grease traps should be inspected by either the Health Department or DPS, and incorporated into the City’s
existing permits for food service establishments which would reduce administrative efforts. A specific grease trap
ordinance should be developed, or incorporated into existing building and/or sewer codes. The ordinance should
establish FOG discharge limits to the collection system. Grease trap inspections should be coordinated to include
sewer and health authorities, which may require revisions of sewer codes and Department of Health Rules and
Regulations. The intent is that regulations mirror each other, similar to the State of Maine Division of Environmental
Health and the Department of Health and Human Services Subsurface Wastewater Disposal Rules. Revisions to the
City’s regulations are recommended to clarify the requirements of the FOG program and to facilitate enforcement on
the permitting process and installation, operation, and maintenance requirements.

The installation and maintenance of grease traps is an important measure to ensure that a food service
establishment does not contribute to problems within the wastewater system. Public outreach and communication is
also essential to a FOG program to make sure business owners and kitchen staff is educated on the importance of
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implementing best practices to limit FOG discharges into the sewer system. Educational materials should be
developed and provided by the City by issuing mailings and/or updating City’s website.

A comprehensive FOG guidance manual should be developed for both the City and the public to help facilitate
compliance with regulatory requirements, grease trap installation, operations and maintenance requirements and
best practices for kitchens.

6.1.5 Wastewater Utilities Section Activity Level

The Wastewater Utilities Section has the option of hiring a full-time grease trap inspector and program coordinator;
however we recommend working with City Health Inspectors to enforce FOG requirements through their office.
Working with the Health Inspectors’ office, a part-time program coordinator would be required; a .25 FTE position that
may be able to be combined with the Industrial Pretreatment Program position.

6.2 Rat/Rodent Control and Prevention

Rat/rodent infestation problem areas exist throughout the
City, particularly in sewer districts 1 and 2. Rodents can
cause structural sewer problems and contribute to public
health concerns. Structural failure due to rodent burrowing is
predominant in the old brick manholes and sewers
commonly found in the Old Port.

The City has a formal rat control and prevention program
related to building codes (Chapter 22) which defers to the
Health Department. The Wastewater Utilities Section
responds to rodent problems with reactionary measures and
controls infestations upon discovery during construction,
sewer cleaning and inspection activities, or upon receipt of
public complaints. Wastewater staff contracts out any rat/rodent mitigation efforts to a private contractor

6.2.1 Rat/Rodent Control and Prevention Program Enhancement and Activity Level

Limiting FOG, improving maintenance and reducing pathways for rodents to enter the system will help control
rodents. While a formal rodent control position is not recommended, a staff person in the Wastewater Utilities Section
should be formally assigned responsibility for coordinating control efforts, recording complaints and tracking and
reporting program performance measures. The work associated with these activities may take as little as 4 hours
every couple of weeks, or .05 FTE.

6.3 INFILTRATION AND INFLOW REMOVAL AND MONITORING
6.3.1 Background

The City does not maintain a formal Infiltration and Inflow (1&I) reduction program despite the fact that 1&l is a major
source of extraneous flow and capacity failures (SSOs and CSOs). The City does conduct on-going evaluations of
septic systems and will eliminate 1&l sources when possible during construction efforts, and in parallel with other
activities. Infiltration comes from groundwater which enters the collection system through leaking pipes, manholes or
other structures. Infiltration occurs when sewer lines degrade and deteriorate, when sewer lines are poorly designed
and constructed, or when damage is caused to the system such as disturbance by a contractor. Inflow occurs when
stormwater or surface water enters the system through open manholes, manhole covers, frame seals or connections
with storm sewers or drains. Inflow includes direct piped connections to the system such as sump pumps, roof drains
and catch basins.
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I&! reduction can seem like a daunting task for a large municipal combined sewer system and may be perceived as
cost prohibitive compared to wastewater treatment plant upgrades. A practical and systematic 1&I reduction effort that
is conducted strategically and opportunistically will reduce 1&l flows over time and future treatment costs. 1&l
reductions will:

o Decrease operation and maintenance costs including pumping and treatment costs associated with
extraneous flows,

e Increase compliance performance, and
o Potentially reduce compliance related costs.

All sewer collection systems have extraneous flows and 1&I; it is impossible to eliminate 1&l completely. The goal of
any &l program must be to strategically reduce flows over time, following a three-phase program that includes:

o Phase I: Investigation and quantification of 1&l flows
e Phase Il: Identification of major 1&l sources

o Phase Ill: Target opportunities for cost effective mitigation

6.3.2 Phase | - Investigation & Quantification of Flows

The City of Portland should complete a baseline 1&I study in order to quantify related sewer flows. The goal of this
report should be to develop estimated sewer flows which can be attributed to I&l throughout the entirety of the
collection system by catchment area. The recommended steps to complete this assessment are as follows:

o Conduct a flow monitoring study at key locations throughout each catchment including pump stations and
key outfalls to gather flow data on wet weather and dry weather system behaviors. The data should be
coordinated with 15 minute interval precipitation data. Precipitation data can come from the National
Oceanographic and Atmospheric Administration (NOAA) or preferably through accurate rain gauges
installed in the catchment areas. Flow and rain gauges should become permanent installations at all of the
major wastewater pump stations.

o Estimate the infiltration portion of the average daily flow by analyzing the flow monitoring results during dry
weather periods.

o Estimate the inflow portion of flow during design flow events. This process should use the flow monitoring
and precipitation data gathered during the flow monitoring study in order to determine the volume of inflow
seen by the collection system during design flow events.

The recommendations regarding |&! are intentionally broad because 1&I includes various methods of analysis which
could provide additional resolution. The 1&I analysis should be tailored to the City’s system in order to provide the
most accurate results possible. Developing an understanding of the quantity and impact of the City’s &I flows will
provide a starting point for the next two phases. 1&l flows in excess of 4000 GPD per inch-diameter/mile of sewer
pipe are considered “excessive” and if &I flow is shown to be greater than this value in any given subarea, the City
should move forward with phases Il and Il in order to reduce said subareas 1&I flow.

6.3.3 Phase Il - Identification of Major Sources

For catchment areas that have excessive 1&l flows, the City should identify the major I&l sources within that area. In
order to identify these sources, the City should develop a strategy that includes, but is not limited to the following 1&I
|dentification methods:
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Infiltration:

Inflow:

Flow Monitoring: The results from flow monitoring during the dry weather periods may show some trends
regarding the location of high infiltration sources. The trends may provide a starting point for further source
investigation as described below.

Flow Isolation: Flow isolation consists of gathering flow data between individual manhole segments to
estimate the volume of infiltration for specific piping segments. Flow is measured at an upstream manhole
and then a downstream manhole. The difference in flow between the upstream and downstream manhole
provides an estimation of the infiltration in the individual pipe segment, when known sanitary flows are
subtracted.

Pipe, Lateral and Manhole Inspections: CCTV and manhole inspections should be a part of the 1&I source
identification process on segments that are suspected to be significant contributors of I&l. NASSCO rating
provides a means to catalog 1&l sources observed during pipe, lateral and manhole inspections. These
inspections should be standard procedure for investigating and confirming suspected 1&l sources based on
the results of flow monitoring and flow isolation studies.

Flow Monitoring Results: The results from flow monitoring during wet weather periods may show some
trends regarding the location of inflow sources. The trends may provide a starting point for further source
investigation.

Smoke Testing: Smoke testing is recommended in areas where inflow sources are suspected to be direct
connections from roof leaders or drainage structures. Smoke testing will identify leaking manhole covers in
low wet areas, provided that manholes are not submerged. Smoke testing should be conducted during low
groundwater season and during dry weather. Contracting of this work is recommended. Dye testing may be
required to confirm the inflow sources following smoke testing.

Hydraulic Modeling: A hydraulic model of the collection system was built as part of this project. The model
can be used to help identify inflow sources and help indicate which assets in each catchment area exhibit
poor hydraulic performance during storm events. If an asset is overloaded during wet weather events,
further investigation should be performed to determine the source of the inflow causing the hydraulic failure.

The sample methodology provided in this document provides an overview of the likely process for &I reduction.
Versions of this methodology have been used successfully at numerous other utilities across the country. A practical
and systematic 1&I reduction effort should be conducted strategically and opportunistically and the City should tailor
its program to address these objectives.

6.3.4 Phase lll - Opportunities for Cost Effective Mitigation

Identifying and ranking the most cost effective &I reduction projects based on the findings of previous phases is the
final step. Common rehabilitation and general 1&I reduction techniques which are typical of this phase of work are
listed below:

Infiltration:

Sewer pipe can be replaced or rehabilitated by grouting of sewer joints and laterals, short-lining of specific
defects, manhole-to-manhole Cured in Place Pipe Lining (CIPP) of deteriorated pipe sections, open cut
repairs to broken or collapsed pipe, and complete pipe replacement.

Manholes may be rehabilitated by grouting, full monolithic lining, or by replacement of the complete manhole
structure.
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Inflow:

o Elimination of inflow from the drainage system (public inflow) and sump pumps, roof drains, etc. (private
inflow) is accomplished by disconnecting the source from the sewer system. Redirection of these drainage
sources to an acceptable discharge location is a key component of this program which can be a challenge
on small urban lots.

o Leaking manhole frames and covers can be rehabilitated by installing a new waterproof frame and cover. If
theft and vandalism of manhole covers are a concern, all new covers installed outside of roadways could be
sealed with locking covers.

e In some locations, inflow may occur only during large storm events, when there is high groundwater or when
river levels rise (e.g., structures adjacent to the rivers). Manholes in easements that may flood should be
raised so that the covers are above the high water elevation and watertight covers should be installed.

The City should rank these I&l reduction efforts based on a cost-benefit analysis which is the cost of 1&l flow
reduction analysis versus the amount of 1&l removed. Reduction should mimic the process used to prioritize short-
term asset renewal projects during the CIP process. The resulting prioritized &I reduction projects should then be
incorporated into the annual asset renewal planning activities.

Prior to conducting these efforts, the City will need to review and potentially revise its Ordinance and policy to ensure
that it has the lawful ability to perform tasks such as smoke testing, roof drain removal, sump pump removal, efc.
Section 24-42 of the City’s Ordinance states the following regarding laterals:

Sec. 24-42. Defective Building Sewers to be Repaired or Replaced

“(a) Whenever any building drain or building sewer connected to the public sewers, or to a private sewer system
connected to the public sewers is found to be defective, deteriorating or substandard, the owner of the building
served by such building drain or sewer shall be served by the public works authority with written notice stating
the nature of the defect and providing a fifteen (15) day period for the satisfactory repair or replacement of such
building sewer and requiring the owner to make a new connection to the public sewer at the owner's expense.

(b) All work done pursuant to this section shall be inspected by the public works authority. The fee for such
inspection shall be twenty-five dollars ($25.00), represented by the permit fee required under section 24-39.”

In the Ordinance, while the financial burden is on the property owner and not on the City, it may also restrict the
ability of the City to conduct important 1&I tasks for the betterment of system as well as its property owners.
Conducting the three recommended phases at a practical and iterative pace is likely to provide financial benefits in
the future, as well as improve the overall sustainability of the collection system.

6.3.5 Program Implementation and Activities

An effective 1&I effort commonly involves a combination of coordinated internal and external resources. Flow
monitoring and some investigations are best handled by vendors with specialized equipment and expertise. Vendors
like ADS, for example, are experts at installing and measuring flow in many types of wastewater systems. Regardless
of how many I&l reduction activities are outsourced, Public Services will need a person to take ownership of the
program. A staff person in the Wastewater Utilities Section or Engineering Services Division should be formally
assigned responsibility for coordinating efforts, and tracking and reporting program performance measures which will
take about 4 hours every week, or more equal to .1 FTE. If the flow monitoring and modeling associated with [&I
reduction is largely outsourced to a private vendor, then the City will only need 1 to 1.5 FTEs to perform inspections
and do other 1&I mitigation activities. If the City elected to perform the majority of the 1&I investigation and mitigation
internally, FTE needs would double.
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6.4 INDUSTRIAL PRETREATMENT PROGRAM

6.4.1 Program History and Provisions

Pollutants from certain industrial and commercial sites can present special wastewater treatment and management
challenges. Wastewater constituents from these sites may be particularly harmful to public health, the environment
and can even impact the proper operation of Portland’s East End Wastewater Treatment Facility. An Industrial
Pretreatment Program (IPT) outlines monitoring and management activities for wastewater from these sites.

The City of Portland and the Portland Water District (District) share responsibility for IPT management. The District is
a delegated authority for “participating municipalities” that sends wastewater to the Publically Owned Treatment
Works (POTW) - the East End Wastewater Treatment Facility which it operates. According to District's Rules and
Regulations for the use of the Wastewater System:

“A discharge that, alone or in conjunction with a discharge or discharges from other sources, inhibits or disrupts
the POTW, its treatment processes or operations or its sludge processes, use or disposal; and therefore, is a
cause of a violation of the District's MEPDES permit(s) or of the prevention of sewage sludge use or disposal in
compliance with any of the following statutory/requlatory provisions or permits issued thereunder, or any more
stringent State or local regulations: Section 405 of the Act; the Solid Waste Disposal Act, Title Il commonly
referred to as the Resource Conservation and Recovery Act (RCRA); any State regulations contained in any
State sludge management plan prepared pursuant to Subtitle D of the Solid Waste Disposal Act; the Clean Air
Act; the Toxic Substances Control Act; and the Marine Protection, Research, and Sanctuaries Act.”

In accordance with Section 16 of the District's Charter, the District Rules and Regulations for the use of the
Wastewater System establishes the requirements for compliance with the District's IPT and ultimately prohibiting
interference and pass through of POTWSs. Requirements include local discharge prohibitions and limitations,
reporting requirements, monitoring requirements and inspections. Other regulations related to wastewater effluent
include the Clean Water Act and state and federal general pretreatment regulations, MaineDEP Chapter 528 Rules
and Title 40 CFR Part 403. The City's Rules and Regulations for the use of the Sewer System essentially mirror
those of the District.

The Rules and Regulations require that “Grease, oil, and sand interceptors shall be provided when they are
necessary for the proper handling of wastewater containing excessive amounts of grease and oil, or sand;
except that such interceptors shall not be required for residential users. All interception units shall be of a type
and capacity approved by the City in which the facility resides and shall be so located to be easily accessible for
cleaning and inspection. Such interceptors shall be inspected, cleaned, and repaired by the User at their
expense.” These Rules also have similar provisions for flow control devices.

The language noted above and the foundational regulations that it is built upon is the basis for an IPT for Portland.
The City is responsible for the collection system and it manages the IPT and serves as the issuing and enforcement
authority for all Industrial Discharge Permits associated with the East End Wastewater Treatment Facility. The annual
inspection of the East End Wastewater Treatment Facility includes a review of the City's IPT. The Public Services
Department has an Enforcement Response Guide, which outlines who is responsible for responding to various
instances of non-compliance, and the actions that should be taken. The components of the City’s program and their
compliance with the permit requirements are reported annually to the MaineDEP. The intent of the City’s IPT is to
comply with the NPDES permit and other applicable regulations.

6.4.2 Current Industrial Pretreatment Program

The City is charged with conducting inspections and sampling of IPT sites. The City of Portland Department of Public
Services Rules and Regulations for the use of the Sewer System establishes the requirements for compliance with
the Portland’s IPT relative to both the collection and treatment systems. One of the Program’s provisions is to
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prescribe grease traps as pretreatment devices for certain discharges which could benefit from a more formal FOG
program.

The IPT program is funded by a BOD/TSS surcharge fee. DPS members collect samples from each Significant
Industrial User site annually and perform inspections and monitor data from user reports throughout the year.
Industrial monitoring data is stored in an electronic database. Each individual IPT permit lasts for three years and has
specific user requirements unique to their site. The permit is re-evaluated upon expiration and modifications to the
individual program are implemented as needed; permits are currently tracked in an excel spreadsheet. The Program
also has methods to include new users, such as utilizing the development review process, and by annually reviewing
water usage data to identify new high volume users exceeding the threshold of 25,000 gallons per day.

The City has reported that the IPT Coordinator position has been vacant for the past year, since the previous
coordinator retired, and that the intent is to hire a new full time employee to manage the program. The person in this
position could also be responsible for the FOG program. The plan, as described by DPS personnel, is to focus 100
percent of the new staff member’s efforts on the IPT and FOG programs, and to have them move on to “other duties
as assigned” once these Programs have become streamlined. The City anticipates that the implementation of their
new management software will help to streamline the efforts of the IPT Coordinator.

6.4.3 Program Implementation and Activities

The City’s IPT efforts are conducted jointly with the District. Since the City's IPT Coordinator position has been
vacant, required IPT activities are not being adequately addressed. The City needs to move forward as planned to
hire a new full-time person to fill the role of IPT Coordinator and to incorporate the duties of the FOG program into
their activities. The IPT Coordinator position should be formally assigned responsibility for coordinating all IPT
activities with District, managing the program, performing outreach activities, and tracking and reporting program
performance measures. The IPT Coordinator duties will require at least .75 FTE and should be combined with the
FOG position for 1 FTE.

We recommend the IPT Coordinator review the pretreatment program responsibilities and the key elements to a
successful IPT. The IPT Coordinator should continue to work closely with the EPA Region 1 and the State of Maine
Pretreatment Coordinators. The following details IPT responsibilities and keys to a successful program.

1. Pretreatment program responsibilities as outlined in the US Environmental Protection Agency “Introduction to
the National Pretreatment Program” dated June 2011, including:
o Legal Authority

Industrial Waste Surveys

Industrial User Permits and Control Mechanisms

Inspections

Sampling

Enforcement

Program Management and Record Keeping

2. Key elements to a successful IPT:

o Start small to overcome impediments such as limited resources and resistance.

o Define attainable goals and measure successes as narrowly focused efforts have a greater chance of
succeeding such as focusing on specific pollutants or group of industries and monitor progress as
success of those activities.

e Provide incentives which are an effective tool for persuading industrial users to properly manage their
program such as publicly recognizing an industrial user on their achievements.

e Train personnel to work closely with industrial users.

e Learn from others on their success stories.
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6.5 STORMWATER AND COMBINED SYSTEM COMPLIANCE ACTIVITIES AND TRACKING

The overall NPDES process consists of the Multi-sector General Permit (a.k.a. industrial permit), waste discharge
licensing, construction general permits and a General Permit for the Discharge of Stormwater from Small Municipal
Separate Storm Sewer Systems (MS4). Many of these compliance activities are stormwater-related, but because
stormwater runoff and sedimentation influence combined sewer maintenance, combined sewer storage capacity,
treatment facility effluent, and overflow events, an overviews of these programs and recommended improvements
have been included in this report. A more thorough evaluation of Portland’s stormwater infrastructure, programs, and
practices, should be conducted to augment this report.

6.5.1 Construction General Permit

The concern with stormwater discharges from construction sites is the water quality impacts caused by sedimentation
and migration of sediments into City combined sewer and drainage infrastructure creating an additional maintenance
burden. Sediment can impact channel and pipe capacities and result in scour and erosion, which destroys native
vegetation and disrupts the natural balance of the environment. The damage can impair water quality and
navigational capacities and harming aquatic species. Construction activities may also yield much more damaging
pollutants than sediment alone, such as pesticides, petroleum products, construction chemicals, solvents, asphalts,
and acids. Construction activities disturbing more than one acre are consequently regulated by the MEPDES
Construction General Permit (MCGP), which enforces stormwater regulations to help mitigate these effects.

Any activities which disturb an acre or more are required to obtain a Maine Construction General Permit and if also
creating impervious areas, must comply with MaineDEP Chapter 500 Rules. The City has delegated review and
enforcement authority of the Chapter 500 standards for these sites. The City has incorporated the notification to
applicants of the MCGP into the Planning Board review process, notifying all applicants during the review process
that if their site disturbs an acre or more, they are required to obtain a Construction General Permit from the
MaineDEP and to comply with the associated regulations. The Department of Planning utilizes an Excel database to
track all sites requiring compliance with the Construction General Permit, along with the associated compliance
inspection records.

Best Management Practices (BMPs) exist for controlling pollutants in stormwater discharges from construction sites
that vary from site to site. Proper planning, installation, and maintenance are essential for effective erosion and
sediment controls. Some examples of non-structural BMPs may be to minimize disturbance, preserve natural
vegetation, and practice good housekeeping, while structural measures may consist of mulch, grass, sedimentation
barriers, inlet protection devices, check dams, stabilized construction entrances and sediment traps. Regular
inspection and maintenance activities, such as removing accumulated sediment and repairing any damage from
storm events, should be conducted by qualified personnel on these BMPs to ensure that they are functioning as
intended.

The activities associated with this permit are contained within the City's MS4 permit, along with other stormwater
related programs. As noted throughout this report, a more thorough and separate evaluation of the City’s Stormwater
infrastructure, programs, and practices should be conducted. The Construction General Permit program should be
evaluated as part of that effort.

6.5.2 Combined Sewer Overflows

Combined sewer collection systems were initially designed to convey stormwater runoff, domestic sewage, and
industrial wastewater. Most combined systems were built before significant wastewater treatment was mandated
under the 1972 Clean Water Act (CWA) and are common in older communities like Portland. Prior to 1972, many
communities directly discharged to water bodies from their combined sewer systems. While significant efforts have
been made by the City of Portland to mitigate untreated discharges, the combined sewer system still overflows into
nearby water bodies when the capacity of the system is exceeded during wet weather events. When these events
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occur, it is referred to as a Combined Sewer Overflow (CSOs). Combined sewers contain untreated sewage with
potentially harmful pollutants so CSOs are a concern for the health and safety of the public and environment.

In 1989, the EPA adopted a CSO Control Strategy to comply with the Clean Water Act (CWA). The objectives of this
strategy were to minimize CSOs, and ensure that CSOs only occurred in wet weather. The discharge of dry weather
flows is strictly prohibited. In 1991, the City of Portland entered into an agreement with the MaineDEP with the goal of
reducing and eliminating a large portion of CSOs from the City's sewer system. A long-term plan to evaluate and
cost-effectively abate CSOs in Portland was initiated. The resulting Combined Sewer Overflow Abatement Study was
delivered in 1993 and outlined a strategy to eliminate 33 of 39 CSOs in three stages of planned construction (Tiers |,
I, and IlI). In 1994, the EPA adopted a Combined Sewer Overflow Control Policy designed to reduce and eliminate
combined sewer overflows nationwide. The City prepared a Tier | Implementation Plan in 1997, a Tier Il
Implementation Plan in 2003 and a Tier lll Implementation Plan in 2013.

The City's CSOs are permitted under a Maine Waste Discharge License (WDL), which approves the discharge of
untreated sanitary and storm related wastewater during wet weather events from twelve specific CSOs. Under this
permit, the City is required to submit information regarding overflow events to the MaineDEP within 24 hours of
occurrence. The City is also required to submit an Annual CSO Progress Report documenting work done on the Nine
Minimum Control Measures. The Nine Minimum Control Measures include:

1. Proper operation and regular maintenance programs for the sewer system and the CSOs;
Maximum use of the collection system for storage;
Review and modification of pretreatment requirements to assure CSO impacts are minimized;

Maximization of flow to the publicly owned treatment works for treatment;

Control of solid and floatable materials in CSOs;

2
3
4
5. Prohibition of CSOs during dry weather;
6
7. Pollution Prevention;

8

Public notification to ensure that the public receives adequate notification of CSO occurrences and CSO
impacts; and

9. Monitoring to effectively characterize CSO impacts and the efficacy of CSO controls.

EPA provides materials to assist in developing appropriate programs to comply with the nine minimum controls, such
as Post Construction Compliance Monitoring Guide, and other Principle Guidance Documents for CSOs.

EPA is in the process of proposing a new policy regarding peak wet weather discharges from municipal sewage
treatment facilities. The new policy will outline certain management techniques to implement during these events,
and will also specify how the management of peak flows must be documented in NPDES permits. The proposed
policy ultimately encourages municipalities to make investments in ongoing maintenance and capital improvements
to improve their system’s long-term performance and to increase public involvement.

6.5.3 Municipal Separate Storm Sewer Systems (MS4)

The US Census Bureau defines an urbanized area as “...a densely settled core of census tracts and/or census
blocks that have population of at least 50,000 along with adjacent territory containing non-residential urban land uses
as well as territory with low population density included to link outlying densely settled territory with the densely
settled core. It is a calculation used by the Bureau of the Census to determine the geographic boundaries of the most
heavily developed and dense urban areas.”

Stormwater discharges from MS4 urbanized areas are a concern for the City because of the high concentrations of
pollutants found in these discharges. The dense development in urbanized areas results in significant amounts of
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impervious surfaces, which convey polluted stormwater runoff into collection systems and ultimately to the
environment. Pollutants include, but are not limited to, pesticides, fertilizers, oils, salt, litter and other debris, and
sediment. Untreated and unmanaged discharges to public waterways can be damaging to the environment and to
public health, which depends on these resources for drinking water supplies and recreation. The City of Portland
currently has five Urban Impaired Streams: Capisic Brook, Fall Brook, Long Creek, Nason’s Brook, and Dole Brook.

The intent of the MS4 permit is to require a stormwater management plan be implemented to reduce the discharge of
pollutants to the “maximum extent practicable,” to protect water quality and uphold the CWA. A stormwater
management program consists of six mandatory minimum control measures, BMPs for which must be implemented
in urbanized areas:

1. Public Education and Outreach

2. Public Participation/Involvement

3. lllicit Discharge Detection and Elimination
4. Construction Site Runoff Control

5. Post-Construction Runoff Control

6. Pollution Prevention/Good Housekeeping

For each of these minimum control measures, the stormwater management plan specifies BMPs that the permittee
elects to utilize measurable goals by which their progress can be evaluated, responsible parties, and timelines for the
implementation. A mandatory Annual Report addressing the progress of the plan is submitted to the MaineDEP. The
City of Portland conducts the necessary tasks and compiles the results and data, but currently contracts the
preparation of this report to a third party due to staff time being allocated to other duties.

A component of the Annual MS4 Report that gets submitted to the MaineDEP is the General Report compiled by the
Inter-local Stormwater Working Group, which is utilized to track the status of Minimum Control Measure 1 outreach
tools. While this appears to be an effective means of tracking compliance, it is not utilized for the other minimum
control measures.

The EPA provides materials to assist in developing appropriate BMPs for complying the MS4 permit, such as A
National Menu of Best Management Practices for Storm Water Phase Il, Measurable Goals Guidance for Small
MS4s, and A Storm Water Phase Il Compliance Guide. BMP information is also provided by states, regional
agencies, trade associations, and non-profit organizations.

The MS4 General Permit cycles span five years. The current MS4 General Permit covers 2008-2013, and the next
cycle will start in the second half of 2013 and run through 2018. The transition period is an appropriate time to re-
evaluate the program and incorporate appropriate revisions to improve upon previous efforts, while making additions
to accommodate the new permit requirements. A more thorough and separate evaluation of the City’s MS4 program
should be conducted. One recommendation for consideration is to incorporate the methods used by the Inter-local
Stormwater Working Group (ISWG) to track compliance with Minimum Control Measure 1 into the process for the
other minimum control measures. Every year, the ISWG prepares a General Report, which summarizes Minimum
Control Measure 1 and consists of tables outlining each component of the minimum control measure, its status, and
relevant details; it also documents and records quantities for various annual tasks. The result is an organized and
comprehensive approach to tracking compliance, which also aids in developing the reports necessary for fulfilling the
reporting requirements of important permits that could benefit other sewer-related programs as well, such as the nine
control measures of the City’s Waste Discharge License.

As noted in the City's Annual MS4 Report, the City should evaluate and report on the progress of the adoption of
MaineDEP Chapter 500 standards. It appears that, to date, the City has not reported on its progress. From Woodard
& Curran’s involvement in the Planning Board Review process as the City’s third party reviewer for stormwater
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compliance, it is apparent that there has been some confusion between the applicants’ interpretation of the Chapter
500 standards as they apply on the municipal level and the City’s intent regarding the implementation of the Chapter
500 standards. Chapter 32 of the City Code of Ordinances requires that the owners of these systems submit annual
reports. The City has reported that no annual reports have been received to date, and that the stormwater program
coordinator is to notify the owners of this negligence. Unclear enforcement issues should be resolved. It appears that
there is no formal process in place to evaluate the implementation and local interpretations of the City Code such that
necessary edits can be incorporated. Implementation of these standards should be re-evaluated and revised as
needed and be incorporated into other City Code revisions recommended throughout this Report. A preliminary
evaluation of Minimum Control Measure ll, lllicit Discharge Detection and Elimination (IDDE), as it relates to the
City’s combined sewers and overflow events, has been included in this report.

6.6 ILLICIT DISCHARGE DETECTION AND ELIMINATION
6.6.1 Background

An “illicit discharge” as defined by regulatory authorities is “any discharge to a municipal separate storm sewer that is
not composed entirely of stormwater.” lllicit connections are a concern for any collection system, because they are
difficult to account for when assessing capacity issues and they introduce additional and unanticipated flows which
can cause overflow events that could have been otherwise avoided. lllicit discharges may include, but are not limited
to, sanitary wastewater leaks or cross connections, septic system effluent, soap suds from vehicle wash water or
washing machine connections, wash down from grease traps, motor oil, antifreeze, gasoline and fuel spills. The
detection and elimination of illicit discharges is particularly important to protecting and restoring urban waterways
because these substances are harmful to the environment. Recent studies from the Chesapeake Bay indicate that
Illicit Discharge Detection and Elimination (IDDE) is one of the most cost effective management actions to reduce
pollutants in urban areas.

One of the ways illicit discharges can be detected is through dry weather inspections. When stormwater stops
flowing, remaining flows may be the result of an illicit discharge. The difficulty in identifying illicit discharges is that
many of these sources only discharge intermittently and regular visual inspections are not a foolproof means of
detecting illicit discharges. Dry weather flows should be observed for odor, color, turbidity, and floatable matter; and
water quality sampling may provide additional information. In the absence of dry weather flows, another indicator may
be deposits or stains on outfall structures.

6.6.2 Program History and Current Provisions

The City of Portland’s IDDE program is outlined in Minimum Control Measure Il of the Stormwater Program
Management Plan. Chapter 32 of the City Code of Ordinances strictly prohibits illicit discharges and is utilized in the
Planning Board review process for any new developments. Section 5 of the City’s Technical Manual is also utilized
and refers to the Urban Impaired Stream Standards adopted from the MaineDEP. The City of Portland has five Urban
Impaired Streams and Chapter 32 of the Code of Ordinances grants the City enforcement authority over detected
illicit discharges.

A dry weather outfall inspection program is one method being utilized to identify illicit discharges to separate
systems, but may also inform wastewater system personnel of failing or leaky sanitary pipes. Dry weather outfall
inspections are coordinated by the City's Stormwater Program Coordinator. Historically, this has been conducted
utilizing various available staff members and not in conjunction with other field tasks, such as mapping or cleaning
efforts. Typically the tasks are completed during a single period, not opportunistically throughout the year. Per the
MS4 Annual Report, the inspections have focused on the two highest priority sub-watersheds within the Capisic
Brook Watershed, the Bishop Street and Warren Avenue outfalls sub-watersheds, and are documented and tracked
utilizing Cityworks.
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Illicit discharges are detected during catch basin cleanings or inspections and can be identified by site or smell or dry
weather flows. lllicit discharges identified during dry weather outfall inspections, catch basin cleanings/inspections, or
a call from a concerned citizen, are also entered into the Cityworks System and reported annually as part of the City’s
MS4 permit.

6.6.3 Regulatory Requirements and Best Practices

The City has been conducting on-going storm drain stenciling efforts, as documented in the City’s Annual MS4
Report. The stenciling has helped to raise awareness of where the storm drain system ultimately discharges to, and
that it is not an appropriate place to discharge environmental contaminants. The City’s Toxic and Hazardous
Materials Control Program is another public outreach effort that has been helping to mitigate the impacts of illicit
discharges. As noted in the City's Annual MS4 Report, “The City will continue to offer weekly collection of Household
Hazardous Waste between April and November via drop-off at the Riverside Recycling facility. This service is also
made available to other communities. The City will send reminder notifications to our Public Works peers in those
neighboring communities during the winter period. Additionally, we accept Universal Waste six days a week year
round. This includes fluorescent tubes, compact fluorescents, CRTs, & TVs, mercury added items, batteries, and
electronics. The City pays for disposal per container.” District provides educational information on their website,
informing the public of the importance of keeping waters hazardous chemical and medicine free and suggesting
alternatives to harmful household cleaners, and distributes educational information regarding the sewer system via
mail with the user bills.

The NEIWPCC has an IDDE Manual, which serves as a handbook for municipalities. The handbook is a useful tool to
aid in compliance activities. According to this manual, a good IDDE program consists of:

o A storm sewer system map showing the location of all outfalls and the names and locations of water bodies;
e Regulatory mechanism prohibiting illicit discharges and granting enforcement authority;

o Anplan to detect and address illicit discharges; and

o Public education and outreach.

The EPA provides resources for developing IDDE plans and recommends that it involve locating priority areas,
tracing the source of an illicit discharge, removing the source of an illicit discharge, and evaluating the program.
Priority areas are typically identified targeting potential hot spots and utilizing dry weather field screening and water
quality tests. Hot spots are areas that have historically been considered to be likely sources of illicit discharges, such
as commercialfindustrial areas, older areas of town, areas where there have been repeated complaints, and locations
identified from ambient water quality sampling data. Once illicit discharges have been identified, they can be traced
either by manhole observations, video inspections, smoke testing, dye testing, aerial infrared and thermal
photography, and tracking illegal dumping.

The other components of a good IDDE program (map, regulations, and public education and outreach) are fulfilled by
other minimum control measures required by the MS4 permit, as discussed in other sections of this Report. Typical
outreach efforts targeted to benefit the IDDE program include, but are not limited to, household hazardous waste
collection programs, informational flyers, storm drain stenciling, and providing a hotline.

6.6.4 Recommendations

A good IDDE program is the foundation for maintaining the integrity of important natural resources and upholding the
intent of the CWA, including impacts from the City's sewer system. If illicit discharges are not detected and
eliminated, impaired water bodies will become more polluted, and a more common occurrence, negatively impacting
the health of the environment, and very likely resulting in severe violations of important environmental regulations. As
discussed throughout this Report, the City’s storm sewer system, and other infrastructure, has been mapped using
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the City's geodatabase; however, discrepancies are regularly identified by Public Services during activities such as
those associated with this program and other compliance programs.

Department of Public Services has reported in their Annual MS4 Report that “Additional support from the
Management Information Systems (MIS) is needed before data can be added to the Geographic Information System
(GIS) and made available through Cityworks. Additionally, Department of Public Services has identified the
ownership of 1,000-3,000 assets, but has not been able to update the geodatabase with this information, so it is not
being properly utilized. It is important that the geodatabase is maintained as accurately and up-to-date as possible
and that the recommendations regarding this mapping process be administered.

The City has developed appropriate ordinances prohibiting illicit discharges and granting enforcement authorities the
power to eliminate illicit discharges as necessary, in compliance with their MS4 permit. Improvements could be made
to the current methods utilized to detect illicit discharges. It would benefit the program to have at least one person
who is trained and knowledgeable on this topic who is readily available to conduct dry weather outfall inspections (as
opposed to merely utilizing whatever staff is readily available at the time) multiple times throughout the year, to
improve the chances of identifying intermittent illicit discharges. This type of service could be contracted out, as other
tasks associated with this program are. Additionally, IDDE inspections should be formally incorporated into other
opportunistic field activities, such as catch basin inspections; the current inspection forms have provisions for pet
waste, but could be modified to include other visual observations indicative of illicit discharges, so that catch basin
cleaning activities may become a more consistent and reliable method of detecting illicit discharges.

As documented in the City’'s Annual MS4 Report, the City has been tracking the identification of illicit discharges. It
reports on the process of how and if the sources were traced, and the various methods used to remove the illicit
discharge. This report provides an opportunity for the progress and effectiveness of the program to be evaluated.
Based on previous records, it appears that the City has been adequately detecting and eliminating illicit discharges,
and should consider expanding their efforts to areas of concern within the sanitary sewer system as well.

As previously discussed, the City has been conducting various public education and outreach efforts, such as
household hazardous waste collection programs, storm drain stenciling, informational materials, and providing the
public with a means of reporting illicit discharges via their service call system. The City should continue to provide
these services, and work to develop a more comprehensive public education and outreach program, which informs
residents about the important issues associated with programs related to FOG, NPDES permits, IPP, CSO/SSO
events, erosion and sedimentation, MS4, and lllicit Discharges.

6.7 PUBLIC EDUCATION AND OUTREACH

Public education and outreach is a crucial component of any municipal effort particularly while an informed and
knowledgeable community solicits greater support for new initiatives that need funding or cooperation. Education and
outreach efforts ultimately aid in resolving compliance issues by informing the public of their personal responsibilities.
Education and outreach typically involves distributing education materials or hosting events, such as:

e Brochures or fact sheets;
e Recreational guides;

o Alternative information sources, such as web sites, bumper stickers, refrigerator magnets, posters for bus
stops, and restaurant placemats;

o Alibrary of educational materials;

e Volunteer citizen educators to staff a public education task force;
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e Event participation;

e Educational programs;

e Hotlines;

e Economic incentives; and
o Tributary signage.

As discussed throughout this report, the City and other
entities such as the District, have various methods of
providing public education and outreach for a variety of
topics and programs related to sewer and stormwater.
Current methods consist of distributing educational e —
mailings, providing informational material on public S A AT A
forums such as websites, hosting education events as , U .
part of permit compliance efforts, providing a public Photo: City of Portland Public Outreach Brochure

hotline service, and posting signage to increase public awareness. The City does not take full advantage of available
resources by combining forces with entities such as the District and providing more comprehensive materials that
include information on a variety of related sewer and stormwater topics.

6.7.1 Regulatory Requirements and Best Practices

Public education and outreach is a required component of many of the City’'s compliance activities, but is also a
useful tool in gaining public cooperation for important initiatives. The EPA specifically recommends forming
partnerships with other entities interested in educating and reaching the public. Combining efforts provides efficiency
and cost savings in conducting one large program, rather than several smaller efforts. The EPA recommends utilizing
materials that have already been developed by state, federal, environmental, public interest, and trade organizations,
which helps save valuable time and effort in the development of new materials. Using a variety of methods and
materials to adequately reach the general public is important because there is typically a diverse range of literacy and
basic knowledge and understanding about specific subjects.

A sewer evaluation that Woodard & Curran prepared of the City's Western Promenade in 2009 found that public
involvement played a crucial role in resolving sewer issues being experienced throughout the City. The problems that
the neighborhood experienced with sewer back-ups and basement flooding are similar problems experienced in other
neighborhoods in Portland. Since the time that these recommendations were implemented in the Western
Promenade neighborhood, no complaints relative to sewer back-ups have been received in this area of the City. The
recommendations from this report can serve as a model to improve combined sewer systems throughout the City.
The study identified areas of responsibility that homeowner could take which include:

¢ Inspection and cleaning/repairing sewer laterals;

o  Plugging basement drains and adding disconnected sump pumps or removable drain caps;
o Installation of backflow preventers, and

o Waterproofing basements.

The City should communicate with the homeowners regarding the responsibilities noted above, and coordinate joint
ventures such as disconnection and redirection of roof leaders and Low-Impact Development demonstration projects
in driveways.

Another example of successful public education occurred in 2012 when Woodard & Curran conducted an outreach
study on behalf of the City of Portland, as part of the effort to implement a new system for paying for sewer system
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improvements. The study identified the public’s preferred methods of receiving information. The following findings
regarding fees and new initiatives resulted from the study:

o Name of effort - “Give us something we can buy.” That is what study participants asked for — meaning that
any need for new revenue should include a positive vision for a better future for the City and not simply
focused on immediate need. Other participants indicated a strong preference for a fee name that is clearly
descriptive of how the money will be used.

o Who delivers the message is important - |t was clear from the small group discussions that the City
and/or the District should not be the sole information sources. People expressed a strong desire for
unbiased, scientific information establishing the challenges, deliverables and projected timelines for
completion. Across the board, participants voiced support for third party validation of the city’s assertions in
several of key points in the debate:

o The engineering plan and its cost: an engineering entity
¢ Infrastructure upgrades will satisfy state regulators: State regulators
o Infrastructure upgrades will actually solve the problem: a scientific entity

o How the message is delivered is important - Participants want to receive briefing materials with a
reasonable amount of advance notice, and then have an opportunity — in person or over the phone — to ask
questions. The more directly the change will impact them, the more they expect the courtesy of a phone call
to them directly. Information should be delivered in clear concise language (without jargon) that is accessible
through a website, printed materials and updated through all common communication outlets.

o Accountability - Participants want to be reassured that the City will use any additional revenue as promised.
They place the most faith in a periodic audit by outside parties delivered in a user-friendly way via website or
other outreach vehicle.

o Fairness - Participants needed to be informed specifically how they will be impacted in a positive or negative
way.

o New Program Management - Participants expressed reservations at how a new program would be
managed.

6.7.2 Recommendations

Based on experiences with the citizens of Portland and the important role they play in the improvement of the City’s
combined sewer system, Woodard & Curran recommends that a comprehensive public education and outreach
program be developed to address issues related to sewer and stormwater. The outreach effort should be conducted
in conjunction with the recommended stormwater evaluation mentioned in other sections of this report. Woodard &
Curran conducted focus group studies and surveys with the City of Portland, such as the study conducted in 2010 for
the Social Marketing Campaign prepared for the Capisic Brook Watershed, and recommend that similar methods be
utilized to develop a comprehensive Outreach Program. A position should be formally assigned responsibility for
coordinating all public outreach efforts, working closely with the City’'s Communication Director. The position would
manage the program, perform outreach activities, and tracking and reporting program performance measures. The
duties will require at least a .5 FTE.

6.8 EMPLOYEE TRAINING ACTIVITIES

Wastewater Utilities Section personnel require regular training on a variety of job related subjects to ensure that they
perform their duties safely, efficiently and effectively. Some required training includes safety training and training to
maintain Professional Engineer and Wastewater Operation licenses. Training should encompass health, safety and
compliance topics, as well as operations and maintenance, management and supervisory areas. Training classes
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can be offered on site, online or at an offsite location. Woodard & Curran recommends scheduling a mix of on-site
training such as “tailgate” safety sessions, offsite training and online courses to maximize benefits. The training
information outlined in the following sections includes the types and recommended minimum amount of training by
position that should be included in a well-rounded program for the Wastewater Utilities Section.

6.8.1 Health and Safety Training

Health and Safety training is the most important training for Wastewater Utilities Section personnel to participate in on
a regular basis. All employees should receive Health and Safety training annually regardless of their job description
because it will help employees develop and maintain a safe work environment. Training is not only important for the
safety of the individual employee; it also makes good business sense for the employer. Attaining and maintaining a
low number of safety incidents can decrease insurance costs, increase productivity, and create a more efficient
working environment. On average, operations employees should spend at least 16 hours per year (more if specific
job hazards dictate) participating in Health and Safety training.

Many types of Health and Safety training exist that allows employees to accurately identify hazards, assess the risks
associated with these hazards, and take effective actions to remediate these risks. The overall goal is to ensure a
safe working environment by using the knowledge that employees have institutionalized from the training. Table 6-2
includes a list of common training categories that are recommended for operations employees.

Table 6-2: Common Training Programs for Operations Employees

Training Program Categories

o Hazard Identification o Risk Assessment & Control Techniques
e Ergonomics e Vehicle Safety

o Accident Reporting & Investigation o Emergency Preparedness

¢ Personal Protective Equipment (PPE) o Respiratory Protection

o Hearing Conservation o Permit-Required Confined Space Entry
o Control of Hazardous Energy (Lockout Tagout) | e First-Aid and CPR

o Work Zone Traffic Control ¢ Trenching & Excavation

o Electrical Safety

Specific training in each program identified above should not be required by the City or Wastewater Utilities Section
for every employee. Employees should select the training programs that are most relevant to their work, after
baseline requirements are met. A variety of agencies and companies offer many of these training programs online,
remotely or on-site. For example, Click Safety, an OSHA Outreach Training Provider, provides training programs
online where the trainings range from 1-hour sessions to 30-hour sessions. Pure Safety is another online resource
that provides training courses. The Maine Department of Labor (MDL), Maine Wastewater Control Association
(MWWCA), New England Water Environment Federation (NEWEA), Maine Joint Environmental Training
Coordinating Committee (JETCC) and New England Interstate Pollution Control Commission (NEIWPCC) are other
providers in Maine and New England that offer health and safety training.

6.8.2 Supervisory and Management Training

Managers and supervisors need to be properly equipped with skills and tools to successfully manage people. People
management can be one of the biggest challenges for supervisors and managers, and it is often an overlooked
component of a training program. Supervisors and managers are the backbone of a company, department or
division. Having an effective management team with high-level leadership and management skills can increase the
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utility’s efficiency, cut costs in operations and increase overall effectiveness. Supervisors and managers should
complete approximately 8-24 hours of leadership and management training each year. NEIWPCC and the Maine
JETCC offer a variety of on-site leadership and management courses such as “Real World Leadership and
Management Skills” and “Who is Responsible for What?”

Performance management encompasses methods for establishing performances goals, communicating and
validating them with stakeholders and then achieving them within the organization. Performance management is a
key aspect of a manager’s job, so systems are needed for both employees and assets. Managers and supervisors
should be aware of the key concepts of performance management, and should participate in performance
management training courses periodically.

6.8.3 Operations and Maintenance Training

Many organizations offer Operations & Maintenance (O&M) training on topics such as pump troubleshooting, motor
maintenance, collection system operation and pipe repair. Although the State of Maine does not require that all
collection system operators are certified, regular training is suggested to increase productivity. Each of the
organizations listed in the table below offers training courses for a reasonable fee. The focus of these training
programs is to ensure that operators are knowledgeable on all aspects of their job, and can complete their job
efficiently. We recommend that operators participate in at least 24 hours per year of O&M ftraining, which is more
than is required to maintain a Wastewater Operator license.

Table 6-3: Operations and Maintenance Training Options

Organization Types of Training Website

NEIWPCC Variety of on-site training programs ranging
from basic introduction to pump system
courses to complex predictive maintenance  http://www.neiwpcc.org/training/s

and machinery courses. chedule.asp
Maine JETCC Variety of training programs all located in  http://www.jetcc.org/
Maine.

Northeast Water & Wastewater Offers a collection system O&M certification  http://www.newwta.com/

Training Associates  course.
(NEWWTA)
NEWEA Offers a voluntary certification program to
promote trained and experienced operators
working in the public sector. http://www.newea.org/YourCaree

r/\VoluntaryCertification/Voluntary
CollectionSystemsCertification/ta
bid/206/Default.aspx

6.8.4 Cityworks and Asset Management Training

With a large operation and the staff available in Portland’s Wastewater Utilities Section, maintenance planning is
especially difficult and it requires special training to stay efficient with the electronic tools available. Regular Cityworks
training, Portland’'s CMMS, is needed for users to stay up to date with software changes and new work methods.
Since Cityworks is being further developed to keep track of the Department’s assets, it is imperative that staff know
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how to effectively use this tool. Information such as asset identification number, location, age, the history of
completed maintenance on the asset and other characteristics can be collected and tracked on a regular basis. The
Cityworks vendor offers remote interactive training, corporate training and regional training at all knowledge levels
from introduction to advanced reporting and administration.

Adopting accepted asset management practices can help the Wastewater Utilities Section better manage their time
and resources in an efficient and focused manner. To effectively utilize asset management practices, we recommend
that staff receive initial training and then subsequent refresher courses. In the industry, it is not uncommon for utility
employees to participate in up to 24 hours per year of specific asset management training. Various organizations in
the federal, state and non-profit sectors offer training on asset management, which specifically includes maintenance
and capital improvement planning. The EPA provides asset management training workshops throughout the year and
has developed specific training resources such as “Asset Management: A Best Practices Guide.” The State of Maine
DEP provides a similar guidance through their Best Practices Guide. The Maryland Center for Engineering Training
(MCET) provides a “train-the-trainer” toolkit complete with presentations covering all aspects of AM. This toolkit is
especially helpful to managers who wish to train their employees in-house.

The Wastewater Utilities Section should encourage their employees to participate in these various training programs
and emphasize the importance of them. Continuous training and certification across the utility, from O&M training to
asset management training, will help make the Wastewater/Sweeping Division more efficient and effective. Table 6-4
summarizes annual training targets and types that should be completed by staff engaged in wastewater activities.

Table 6-4: Annual Training Targets for Public Services Staff Engaged in Wastewater Activities

g B. =® T L
S s = s8 § 3
e = e85 wwgE
Staff Type S 2% 88 525
< c 2 ®E ; P
3 &2 & g =
S -
Director of Public Services 8 40 0 16 64
Engineering Services Manager 8 32 4 24 68
Deputy City Engineer 8 32 8 24 72
Assistant Director/Operations Manager 8 32 16 24 80
Wastewater Utility Coordinator 16 16 24 24 80
Utility Supervisor 16 16 24 24 80
Maintenance Worker lI 24 8 32 16 80
Facility Technician 24 0 32 8 64
Sweeper Supervisor 16 8 24 8 56
Maintenance Workers 24 0 32 8 64
Wastewater Technician 24 0 32 8 64
Sewer Inspectors 16 0 24 16 56
Senior Project Engineer 8 8 8 8 32
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Project Engineer 8 4 4 8 24
Assistant Engineer 8 0 4 8 20
Senior Wastewater Technician 24 4 24 8 60
Senior Engineering Technician 8 4 8 8 28
Associate Engineer 8 0 4 8 20
Senior Surveyor 16 4 16 4 40
Surveyor 16 0 16 4 36
Water Quality Technician 16 0 24 8 48
Administrative Assistant (CEBA) 4 0 8 0 12
Field Inspection Coordinator 8 4 16 4 32

6.9 CITY CODE OF ORDINANCE DEVELOPMENT

Several areas for improvement have been discussed that may require revisions to the City Code of Ordinances;
specifically Chapters 22, 24 and 32, relating to Rodent and Vermin Control, Sewers and Stormwater. In addition to
the recommended revisions for the programs and practices discussed within this report, the Development Review
Process is an identified area for improvement. The capacity of the City's sewer and storm drain collection systems
are not accurately being managed as part of the Development Review Process. The model prepared as part of this
project will help to manage the capacity of the City's sewer system and a similar model for the City’s storm drain
system would be beneficial. These models should be utilized in the review of any developments to determine whether
there are adequate existing pipe capacities to serve the needs of the development relative sewer and stormwater.
These additions to the Development Review Process may require revisions to the City Code to include appropriate
references to the new models.

Periodically updating codes to reflect changes in regulation or City programs is important. Woodard & Curran is
aware of a backlog of recommendations for ordinance revisions from past reports that have been prepared for the
City which have not yet been implemented. For example, recommendations from the Capisic Brook Watershed
Management Plan, dated November of 2012 have not been implemented where changes to Chapter 14 and Chapter
24 regarding sewer connection language were proposed.

6.10 PERFORMANCE GOALS AND INDICATOR TRACKING

In order for any utility to measure performance and success, indicators and goals should be identified and tracked.
While the Wastewater Utilities Section is tracking certain indicators for required reporting or budgeting purposes, the
focus of tracking may not be related to measuring performance and progress.

“The Effective Utility Management Primer” recommends numerous indicators related to customer satisfaction,
operational optimization, infrastructure stability, product quality, employee and leadership development, financial
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viability, operational resiliency and community sustainability for utilities to consider. Examples of metrics to track
annually include:

o Planned maintenance ratio by hours (percent): 100 X (hours of planned maintenance + (hours of planned +
corrective maintenance).

e Planned maintenance ratio by cost (percent): 100 X (cost of planned maintenance + (cost of planned +
corrective maintenance).

o Energy use per volume delivered/processed: KWH + MG delivered/processed during reporting period.
(Alternatively can use dollar amount spent on energy + MG delivered/processed.)

o Critical parts and equipment resiliency: Current longest lead time (e.g., hours or days) for repair or
replacement of operationally critical parts or equipment (calculated by examining repair and replacement
lead times for all identified critical parts and equipment and taking the longest single identified time).

Woodard & Curran recommends that the Wastewater Utilities Section focus efforts around developing three to five
core performance indicators of efficiency or effectiveness. The indicators should be determined by sitting down with
appropriate stakeholders and looking at goals, their priority, ease of data collection and relevance.
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7. CAPITAL RENEWAL PLANNING & PROJECT PRIORITIZATION

The City of Portland has an opportunity to move away from a predominantly reactive maintenance and asset renewal
methodology that jeopardizes environmental health and safety, encourages regulatory penalties, diminishes service
levels and generates additional costs. Adopting a “risk-based” approach based on sound Asset Management (AM)
practices that prioritizes and schedules asset improvements before significant failures occur will help the City
maintain their assets. The existing capital planning process employed by the Department of Public Services lacks
asset performance data and is largely based on anecdotal information. A more structured approach will provide the
City with an actionable and defensible list of cost-effective renewal projects as well as long-term capital renewal
budget predictions.

One of the primary goals of this report is to provide the City of Portland with an assessment of the condition of
wastewater system infrastructure assets (collection system and pump stations) and then recommend a plan to
efficiently and cost-effectively rehabilitate or replace (renew) deteriorated assets. Deteriorated infrastructure can lead
to CSO and SSO events, excessive O&M costs, and poor system performance that impacts regulatory performance,
environmental quality and service to citizens. Portland has experienced a number of these negative consequences in
recent years. The process outlined in this section will help to develop and prioritize projects that will address
infrastructure renewal. The process is consistent with other sections of this report that discuss how to generate
prioritized recommendations for capital projects. With reliable infrastructure systems, the efficiency and performance
of Portland’s wastewater system will improve and reduce the number of CSO and SSO events while fostering better
system performance.

7.1 CAPITAL IMPROVEMENT PLAN PROCESS

The City of Portland’s Comprehensive Plan (most recently updated in 2005) identifies a number of “goals and policies
for the future.” One policy specifically pertains to Capital Improvement Planning and states the following goal:

“To plan for, finance and develop an efficient system of public facilities and services to accommodate anticipated
growth and economic development.”

Portland began a formal Capital Improvement Plan (CIP) process in the 1960s which was revised in the 1980s to
incorporate a 10 year period for better planning of long-term needs. The general CIP goals for the plan from 2001 —
2010 included items such as:

e Promoting fiscal responsibility,

o Strengthening and upgrading existing neighborhoods by providing physical improvements,
e Providing for economic growth and development,

e Balancing competing infrastructure, educational and recreational needs,

o Funding larger infrastructure projects through multi-year phasing,

o Exploring alternative funding sources other than the property taxes, and

e Providing a forum for public input on the CIP.

The Comprehensive Plan also outlines a set of policies by which all capital improvement projects under funding
consideration should be prioritized, they include:

o Projects that address existing, imminent health and safety hazards,

o  Projects recommended by the Comprehensive Plan and/or subsequent comprehensive facility studies and
needs assessments,

e Projects supported totally or substantially by federal, state or other non-municipal revenue sources and
addressing an identified local need,
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e Projects that have been initiated and programmed for phased funding, and
o Projects identified for funding in the previous year's CIP.

Presently, the CIP process in Portland takes place annually, using a five-year planning window. The process includes
developing financing and construction/acquisition plans for public improvements that may need a substantial financial
investment by the City. During the planning process, consideration is given to the mix of funding allocated for existing
assets and investing in new assets to support growth and reinvestment. One main component of this process is
ensuring that community priorities are taken into consideration. In the City of Portland, public input is sought during
CIP preparation and can be provided directly through the City’s website. During the CIP process, City Departments
consider the public input and then review and develop potential CIP projects and submit them for consideration. Each
project that is submitted is reviewed and scored by City staff according to the following rating factors:

o | egal Obligation/Compliance with Adopted Plans and Studies (20 points)
o Impact of Service to the Public (16 points)

o Asset Maintenance/Need (16 points)

o Funding Source (10 points)

e Operating Budget/Impact (10 points)

e Prior Phases (8 points)

o Department Priority (8 points)

Projects that receive higher points are recommended for funding during the year when the project was requested
while lower scored projects are generally deferred to the future. The City Manager then recommends a CIP to the
Finance Committee. The end of the process involves a review of the CIP by the City Council and adoption for the
appropriate fiscal year after comments are incorporated as part of the overall City budget. The intent of the City’s
ranking system is to prioritize, taking into account Return on Investment and Level of Service factors, however they
are not formally included in the process.

7.2 DEPARTMENT OF PUBLIC SERVICES ANNUAL CAPITAL BUDGET DEVELOPMENT

The capital budget for the Department of Public Services, including wastewater infrastructure, is developed primarily
by the Engineering Services Manager, Assistant Director of Public Services/ Director of Operations and the Public
Services Department Director. The team closely consults with senior staff from DPS that manage various programs
and initiatives. The list of capital projects is a collection of projects driven by regulatory mandates, such as the Long-
Term Control Plan Tier Il and Tier Il CSO mitigation projects, critical asset replacement and other City priorities. A
portion of the projects come from vetted programs for addressing asset-related deficiencies, while others are
developed as a reaction to deteriorating or failed assets, citizen requests or staff recommendations. There is no
formal process for numerically ranking and prioritizing capital projects at the department level. The team uses criteria
that align with the City’s high level objectives. Senior staff judgment is used to vet and prioritize capital projects that
are included in the wider City budgeting process.

The Wastewater Utilities Section operations budget development process is spearheaded by the Assistant Director of
Public Services/ Director of Operations with input from the Department of Public Services Director and in close
consultation with senior staff that manage the various programs and initiatives. The budget is largely based on the
previous year's levels, and is escalated for inflation and anticipated expense changes. Consideration is given to labor
contracts with City unions. Occasionally, new programs, staff and activities are added as required.

The Wastewater Utilities Section staff report that there is a lack of funds for adequate asset renewal and most assets
are only addressed when they fail. For example, the $8,000 that has been budgeted for pump station renewal for the
past several years is spent primarily on failed isolation valves, electrical issues, and control upgrades. The result is
that there are insufficient funds for new pump station equipment or to repair assets that are underperforming and
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ready to fail. The City faces pressure to keep taxes manageable and increasing operations budgets is always a
challenge.

7.2.1 CIP Prioritization with Asset Management

Utilizing an Asset Management (AM) approach is a way that the City can maintain desired levels of service at the
lowest asset lifecycle cost, while minimizing risk and achieving regulatory compliance. Lifecycle costs account for an
asset’s capital purchase and installation, annual asset operating costs and eventual rehabilitation or replacement.
EPA has promoted the use of AM as a way to move towards more sustainable infrastructure by minimizing the total
cost of operating and owning assets while ensuring levels of service are maintained. Benefits of an AM approach
include:

o Extended asset life and informed rehabilitation, repair and replacement abilities through more focused and
efficient operations and maintenance,

¢ Informed customer base with regard to efforts on system sustainability,
o Rate setting that is based on proven operational and budgetary planning,
o Prioritized activities/projects that are focused on criticality and sustaining asset performance,
o Meeting regulatory requirements,
o |mproved emergency response and service,
o Improved security and safety of the entire system, and
e Qverall reduction in cost for operations and capital expenditures.
Figure 7-1: Traditional AM Model vs. Enhanced Risk-Based Model

Traditional Model Enhanced Model

“Risk-Based” CIP
Formation

Project
Development + Asset “Risk”

- Asset Condition
Consequences of Failure

Business Goals
Lifecycle Costs
Levels of Service (LOS)

Public Officials
*wish list”

* Return on Investment
No objective prioritization of needs (ROI)
“Squeaky wheel™ gets the money » Payback Period
Doesn't fully consider... » Objective Prioritization
Risk reduction Criteria

- Lifecycle costs
Levels of Service (LOS)
= Return on Investment (ROI)

The traditional CIP model as shown on the left in Figure 7-1 is still practiced by many public organizations and
resembles the process currently used by the City. The traditional process typically involves department
representatives developing a “wish list” of projects based on their experience and knowledge of their department's
assets. The wish list is then brought to a finance or capital planning group to be pared down based on available
budgets, historical spending trends and other subjective factors. An attempt is made to coordinate with broad
organizational needs and goals, but this is not done in an objective and structured way. The loudest voices or the
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best salespeople often get a bigger chunk of the capital resources. Risk reduction, lifecycle costs, Return on
Investment (ROI) and Levels of Service (LOS) are not formally considered using this approach.

The processes laid out in this report for capital planning leverage AM techniques to develop a methodology to identify
and evaluate asset-related projects for funding (shown on the right of Figure 7-2). The organizations that represent
municipal and utility interests such as the International City/County Management Association (ICMA), the American
Public Works Association (APWA), American Water Work Association (AWWA) and Water Environment Federation
(WEF) endorse effective capital planning using structured “risk-based” approaches. For this report, an assessment
was completed for the sewer collection system pipe network and the identified wastewater pump stations. Information
collected determined which assets present the highest “risk” as defined by a criticality analysis. Collected information
was also used to develop long-term annual budget recommendations.

The Department of Public Services should adopt the AM approach described and shown in Figure 7-2, after
customizing and validating each step of the process internally and reviewing it on an annual basis. Each cycle of
analysis should build on the previous period’s work, generating more asset information and a better understanding of
service levels, risk and asset performance. Adopting this process will infuse the current CIP process within the
Department with a more defensible and objective prioritization methodology to maintain the City’s collection system,
pump stations and other wastewater related assets. Once projects are prioritized, they can then be reviewed as part
of the City’s overarching CIP process.

Figure 7-2: Asset-Management Approach to Capital Improvement Planning

“Maintenance®
- Practices
: . Matrix T $S Capital Renewsl Plan
CCTV Failure (of] 4
Hydraulic Model »* fi‘t'v.‘p.ﬂ
" -y — T _.» Lonagsern
Planning

C0S
¢ Information

Budget |

7.2.2 Prioritization Using Asset Management “Risk-Based” Analysis

Effective capital planning ensures an organization’s long-term sustainability by helping it deliver the desired levels of
service at the lowest possible lifecycle costs, while managing overall risk. It requires a careful balance between the
competing elements of money (funding), service and risk. Without the proper balance, negative consequences such
as wasted resources, higher costs and unnecessary risks occur.

Capital renewal planning is an iterative process. The process involves quantifying “risk” for each asset, where risk is
defined as the combination of the Likelihood of Failure (LoF) represented by an asset's condition and the
Consequence of Failure (CoF). LoF is determined by evaluating the condition of assets, either through a formal
inspection or indirectly. CoF is determined by assessing the probable impacts to health & safety, regulatory
compliance, budgets & finances, and the social and environmental well-being of the community if the asset fails. For
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example, a sewer pipe may have a high consequence because if it is located next to a sensitive water body and
serves a large number of citizens. Its failure would impact water quality and public health. These CoF will not change
if the pipe is old or new, or if it is vitrified clay or PVC. Therefore the CoF of an asset will not change over time, unless
its function or impacts changes. For example, if a redundant pump is added to a system reducing the possible
impacts of as pump failure then its CoF will decrease. Consequences of failure can be established globally for groups
of assets and refined over time as needed.

In Sections 3 and 4 of this report LoF was determined by analyzing asset condition information. Assets condition was
ranked on a scale of 0-5 considering their performance and reliability. LoF scores change over time due to
degradation related to age, use and obsolescence. In order to maintain an effective capital renewal program
condition scores need to be updated in the City's CMMS system on a regular basis, as discussed in previous
sections. CoF was developed by assigned a similar 0-5 score to each asset as discussed in Sections 3 and 4,
reflecting what impact its failure would have on health and safety, the environment and regulatory compliance,
finances and service to the public. The risk ranking for each asset is a combination of the CoF and LoF. The results
of the scoring can be represented on the sample chart below in Figure 7-3. The chart provides a guide to how and
when to address the assets.

Figure 7-3: Risk Matrix

LIKELIHOOD OF FAILURE

3 4

|5
w Frequent
3 Assessment
= 4
S Regular
W Monitoring
© |
= 3
= |
=
o
w
S 2
= Sample
Assessment
| 4 Renewal

Assets which are determined to have a level of Immediate Action, High Priority Renewal and Mid Priority Renewal
should all be considered for renewal capital projects. The process of determining level of priority renewal was utilized
in Sections 3 and 4 of this report to determine collection and pump station priorities. Assembly of capital projects for
the potential funding should prioritize projects that would reduce the risk of identified assets. In many cases, assets
identified for short-term renewal have multiple renewal options. For assets with multiple renewal options, a cost-
benefit alternatives analysis should be conducted to determine which option provides the greatest risk reduction per
thousand dollars of asset life cycle cost. The asset lifecycle cost is estimated based on not only project cost, but for
the overall cost of installation and O&M costs during the asset’s operating life. Assembling capital projects to address
these identified assets should consider the following elements:

o Risk Reduction/Cost: The estimated risk reduction can be determined by divide the risk reduction achieved
through a capital project by the project cost estimate to determine which projects provide the greatest risk
reduction per dollar.
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o Total Risk Reduction: This can help estimate how much risk the project will eliminate.

o Asset Renewal Method: The process is asset specific, and incorporates utility preference as well as industry
standards.

o Asset Renewal Project Alternatives Analysis: For many assets, there may be multiple feasible renewal
projects alternatives. A cost-benefit alternatives analysis should be conducted in order to determine the
most cost effective solution. In some case, project may be able to be eliminated altogether.

Capital projects are identified based on the business goals of the organization and through risk ranking. Figure 7-4
shows an overview of the Project |dentification process within the Enhanced Model for CIP development; asset risks
are weighed with community goals, previous capital projects and other factors to form an initial capital list. Figure 7-5
is a high-level process overview for the entire Enhanced Model for CIP development.

Figure 7-4: Project Identification Process the Enhanced Model
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Figure 7-5: Enhanced Model for CIP
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Atfter the initial projects list is developed, organizations evaluate the risk reduction, lifecycle costs, payback period,
impacts to Levels of Service (LOS) and the cost-benefit ratio as part of a Business Case Evaluation (BCE) process.
While the process may seem complex and some steps may take more time and effort, the overall effort produces
much better results. Organizations report better funding for capital projects, strong consensus on decisions, and
lower lifecycle asset costs.

Versions of the Enhanced Model have been shown to save communities money and produce significant results. A
major wastewater utility in Ohio, for example, cut unnecessary capital projects, streamlined planning and justified
more spending in critical areas using this approach; the utility reported a 38 to 1 benefit-to-cost ratio - for every dollar
they spent on improving their CIP program they returned 38 dollars of savings. These results are typical and other
municipalities and utilities throughout the nation have seen similar results, including those serving well-known cities
like Boston and New York City.

7.3 ASSET INFORMATION DATA GATHERING AND ORGANIZATION

For AM purposes and as described previously in this Report, an “asset” is defined as any item or group of associated
items (i.e. a connected pump, motor and control hardware system) of significant value in the wastewater system that
maintenance can be performed on and which is renewed through a capital expenditure. What is considered
“significant value” varies from system to system, as does what is included in the capital plan. Smaller systems may
have a lower threshold than a larger one for what is considered an asset. For the City of Portland, it is recommended
that assets are at least $5,000 in value and can be maintained with appropriate maintenance activities. A more
specific definition should be set to guide operations and capital activities going forward.

The City has a substantial portion of its collection system asset data stored in its Cityworks CMMS program. It should
move all assets, including assets currently stored in its GIS databases, into the CMMS or at least provide a link to
allow for data transfer between the data management systems. Missing asset data information should be gathered
and stored as recommended in Section 5. The Phase | Pump Station Report prepared by Woodard & Curran and
provided to the City in March 2013, included a pump station asset database which the City should also incorporate
into its CMMS and capital renewal program. Recommendations were provided by Woodard & Curran in @ memo April
22, 2013, on storage of CMMS data such as CCTV inspection to the City. Properly recording and organizing asset
information data is important for developing a functional asset renewal planning process.

7.4 WASTEWATER FUNDING

The funding for the Department comes from several sources, including tax revenue, enterprise funds and special
fees, assessments and allocations dedicated to individual function areas. Wastewater operations are predominantly
funded by a user-fee driven enterprise fund known as The Sewer Fund. The Sewer Fund is segregated from the
City’s General Fund and has parallel accounting and financial reporting mechanisms including financial statements to
ensure that funds collected from customers are separated from the City of Portland’s other government activities, but
are equally well administered, regulated and managed. The main function of this fund is to ensure that wastewater
system users pay their proportional share of wastewater operations costs based on the actual amount of wastewater
they generate, which is calculated from metered water consumption data. Surcharges are assessed against
approximately 28 users that produce wastewater that is particularly difficult to treat. Funding wastewater operations
with consumption-based user fees is thought to be more equitable than funding operations with tax revenue from the
General Fund, which is based on property valuation.

According to the City, funding for capital projects that are listed in the Capital Improvement Plan derive from three
main sources, they include:

e Monies received through the sale of bonds such as general obligation bonds (repaid through taxes on
property) and revenue supported bonds (repaid through utility charges),

o Allocations from the City’s general fund (annual operating budget) that benefit the entire community, and
e Grants or other Federal/State Aid.
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The most recent CIP indicates that historically, capital expenditures have ranged from $12 million to $30 million
between FY2006 — FY2012. The average of expenditures has been approximately $20 million per year which
corresponds to the estimated annualized reinvestment requirement.

Figure 7-6: Portland Capital Expenditures by Funding Source: FY2006 - FY2012

General Fund: Funding Source Capital Expenditures
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7.4.1 Alternative Funding Structures

The City of Portland is considering modifying its current sanitary sewer rate structure to assess fees based on sewer
use and on a parcel's impervious surface. All wastewater operations, maintenance, replacement and capital
improvement activity for the City’s sanitary, combined and storm drains and facilities are paid for through a sanitary
sewer fee and put into the Sewer Fund. The new rate structure would more equitably assess fees based on an
individual parcel’s use of sanitary sewer, combined sewer and storm drains.

Woodard & Curran and its teaming partner, AMEC have supported the City over the last several years to define
program costs for stormwater drainage operations and compliance. The team recently conducted an independent
assessment and compilation of existing and future projected costs for management of the city's wastewater and
stormwater system. The effort included ordinance development support, program budget development, and projected
rate impacts. In January 2013, the project team delivered a comprehensive summary spreadsheet of project capital,
operations, compliance and renewal costs for sanitary, combined and stormwater programs. City staff reviewed the
document and then utilized it as basis for development of project rate structures. At the time of this publication, the
City Finance Committee is discussing the projected sewer and stormwater rates. Determination of program
administration (District administers wastewater billing for the City), ordinance revisions, billing master account file
creation, public outreach and communications, and program cost refinement will be based on FY2014 approved
budgets. To date, this study and new stormwater compliance requirements are not solidified.
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7.4.2 Other Potential Funding Sources

Woodard & Curran has investigated funding opportunities that may be available to the City of Portland, Maine.
Details of the best available funding opportunities for municipal wastewater projects are presented in the following
discussion.

Community Development Block Grant (CDBG)
The City of Portland, Maine is an Entitlement Community for the Community Development Block Grant (CDBG) from
the Federal Department of Housing and Urban Development which means that the city receives an annual grant
allocation from the program. All CDBG funded activities must meet one of three National Objectives of the program.
The objectives are:

o Benefit to low and moderate income persons;

e  Prevention and elimination of slum and blight conditions; and

o Meeting community development needs.

Eligible Activities:
e Planning and Administration
Social Services
Economic Development, Job creation
Affordable Housing
Public Infrastructure Improvements: Streets, Sidewalks, Parks, Gardens, Trees, Sewers, efc.
Public Facilities: Neighborhood centers, non-profit centers, and school building conversions for eligible
purposes; Rehabilitation of residential and non-residential buildings, energy renovations; Historic
Preservation

EFFICIENCY Maine — Custom Miscellaneous Incentive Program

The Custom Miscellaneous Incentive Program is a grant program administered by Efficiency Maine. Eligibility for the
program requires that a minimum of 70,000 kWh is saved annually for the proposed project. Incentives for removal
and replacement of existing functioning equipment will not exceed 35 percent of the total project cost. Efficiency
Maine may also limit incentives to result in a calculated simple payback to the customer of 1.5 years. A site visit is
required by an Efficiency Maine representative before submission of an application occurs with the objective to
discuss upgrade details.

Eligible Applicants:
Available to all businesses and municipalities.

State Revolving Fund Loan & Grants (SRF) — Maine DEP

The State Revolving Loan Fund provides funding for the planning, design, and/or construction of municipal wastewater
treatment works and other water pollution control facilities or practices. The interest rate charged on SRF loans is below
municipal borrowing rates. Loan repayment periods may be as long as 20 years. Exceptions of up to 30 years may be
approved on a case by case basis if the majority of the project components have a useful life of at least 30 years. The
program is administered by the Maine DEP, and the Maine Municipal Bond Bank serves as the lending institution.

Principal forgiveness may be dispersed for a project that is ranked in the top 50 percent of all submitted projects. The
projects are further ranked by the current average residential sewer user rate as a percentage of the MHI for the
community.

Eligible Projects:
The primary purpose of the fund is to “acquire, design, plan, construct, enlarge, repair or improve a publicly-owned

sewage system, sewage treatment plant, or to implement a related management program.”
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8. STAFFING AND ORGANIZATIONAL ANALYSIS

The City of Portland’s Department of Public Services (DPS) has three main divisions which include Environmental
Programs & Open Spaces, Operations, and Engineering Services, in addition to support function such as
administration and Fleet Services. DPS is overseen by a Director and each main division has a manager that reports
directly to the Director. Several of the support functions also report directly to the Director. An organizational chart for
DPS is depicted in Figure 8-1.

The Department is responsible for a wide array of municipal services including public infrastructure management,
maintenance and development, fleet management and developing and implementing capital improvement plans.
These services encompass streets, public parks, wastewater, airports, public structures and a number of other areas.

The District (not a City department) owns and operates the East End Wastewater Treatment Facility to which the
Sewer Fund pays a monthly fee. In addition, the City owns and maintains the infrastructure sewer lines and is solely
responsible for the costs of maintenance, improvements and expansion. For the purpose of this analysis, Woodard &
Curran has reviewed and evaluated the Wastewater Utilities Division (within Operations) and Engineering Services.
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Figure 8-1
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Notes February 21, 2013:

Jim McCann (Utility Supervisor) - Works in this capacity from April to November; then during the winter, he works
weekend nights in dispatch for operations from November — April

Maintenance Worker 3 (8) — From November to April, they go on shifts for winter operations or on districting full time. In
districting, they might mow lawns, maintain plow equipment, it is a blended effort for all districts during the winter.

Sewer Inspectors (3) — they are full time, year round sewer inspectors. They may get called in during a snowstorm.
Maintenance Workers (5) — From November to April, they are full time and they do not do winter work. From April to
November, they do sweeping work.

The jobs under Wastewater/Sweeping are funded from wastewater but they do very litlle wastewater work in the winter. Any
overtime for a snowstorm comes out of the winter operations budget.

This winter, wastewater has had 2 staff members stay on for day shifts for wastewater work.

Everyone under John Emerson generally does winter work other than John and Justin Futia.

The Construction/Winter group under Kevin Noyes does nothing for wastewater in the winter and very little for wastewater in
the summer.

Edits to Engineering Services Division provided by City Engineer
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8.1 WASTEWATER UTILITIES SECTION

The Wastewater Utilities Section is housed under the Operations Division of the DPS. The Section performs the
majority of the wastewater system operations and maintenance activities. Engineering and administrative functions
associated with wastewater activities are performed in different divisions. Current Wastewater Utilities Section
practices are discussed throughout this report and include descriptions of operations practices, capital planning,
major programs and staff functions. The Wastewater Utilities Section is overseen by the Wastewater Utility
Coordinator and consists of 21 staff members, with the staff types noted in Table 8-1.

Table 8-1: Wastewater Utilities Section Staff

Job Title Number of
Employees

Wastewater Facilities Coordinator 1
Utility Supervisor* 1
Maintenance Worker III* 8
Facility Technician 1
Sweeper Supervisor 1
Maintenance Workers* 5
Wastewater Technician 1
Sewer Inspectors* 3

TOTAL 21

* Indicates that the position may be unavailable during winter
months due to snow removal responsibilities.

The employees within the Wastewater Utilities Section are compensated primarily from the Sewer Fund, however for
many, their responsibilities shift from wastewater to winter work between November to April to accommodate winter
operations (plowing, moving snow, etc.). Winter operation tasks include street and sidewalk plowing, ice removal and
sanding/salting streets. Department staff report that the Department “unites” to perform winter operation duties; all
but two of the staff shift to winter operations or Districting full time in the winter months. Districting work includes
maintaining plow equipment or plowing snow; overtime is paid from the winter budget within the General Fund.

8.2 ENGINEERING SERVICES DIVISION

The Engineering Services Division provides a variety of civil and construction services, including wastewater system
engineering. Staff members manage, develop and design wastewater projects, and seek and administer alternative
funding for environmental projects through such sources as the State Revolving Loan Fund (SRF) for wastewater
administered by the Maine Department of Environmental Protection (DEP) and US EPA. In addition, they provide
wastewater and stormwater regulatory compliance and certain customer support services. Other capital projects that
this Division focuses on include roadway, sidewalk, traffic, bicycle network, trail systems, stormwater and combined
and separated sewer systems.

Some staff members from the Engineering Services Division assume responsibility for additional wastewater duties
such as the Industrial Pretreatment Program and CSO Project Management. A portion of those staff's compensation
comes from the Sewer Fund. Figure 8-1 indicates that there are currently 33 positions within Engineering Services
including the Engineering Services Manager, Engineering, Transportation/Traffic Engineering/Operations, and
Stormwater Management.
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Figure 8-2: Engineering Services Division Staff
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which accounts for 33 positions

Within the Engineering Services Division, a portion is housed in an Engineering Section; including 23 positions.
Within the Engineering Section, 13 positions focus exclusively on wastewater engineering. According to the City’s
2012 - 2013 Municipal Budget, these 13 positions (listed in Table 8-3) are paid entirely by the Sewer Fund.
Engineering staff salaries total over $725,000 and account for over 30 percent of the Sewer Fund payroll budget.

Table 8-3: Engineering Services Division Wastewater Staff 3

Job Title Number of
Employees
Senior Project Engineer 1
Project Engineer 2
Assistant Engineer 1
Senior Wastewater Technician 1
Associate Engineer 2
Senior Surveyor 1
Surveyor 2
Senior Engineering Technician 1
Water Quality Technician 1
Administrative Assistant 1
TOTAL 13

3 Sources include FY13 FA Expenditure Explanatories and 2012 — 2013 Municipal Budget Book
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The Engineering Services Division staff conducted a self-evaluation of how they spent their time, during the 4th
quarter of 2012. Examples of the work they reported performing, directly related to wastewater activities include:

IPT documentation, scheduling, sampling, inspections, grease traps, stormwater enforcement, etc.
CSO Project Management

IPT Program Management

CSO Tier 2 Project Construction and Design Management

Investigative work for defective laterals, grease issues, ponding and flooding, CCTV Inspection

Based on the self-reported information, many of the people who are paid exclusively from the Sewer Fund spend
only part of their time on wastewater activities. The following examples illustrate this discrepancy:

o Associate Engineering staff type has five separate positions in the Department. The Sewer Fund completely
pays for two Associate Engineers. Staff in these positions report responsibility for the following tasks:

O

O O O O O O O

Street openings

Site and subdivision

Street occupancy

Administrative work

Miscellaneous (asset management, sidewalk violations)
Construction projects

Archiving

Researching and responding to customer requests

e Senior Surveyor staff type has one position in the Department and the Sewer Fund pays for this position
entirely. The person in this position reports having responsibility for the following tasks:

O

O O O O O

CSO cross country sewer projects (deed research, detailed reports, boundary field surveys,
coordination with Engineers/Consultants)

Boundary surveys for the Forestry Group

Sidewalk/Bicycle/Pedestrian Topographical/Existing Conditions Surveys

Responding to internal requests

Responding to citizen requests

Administrative tasks

o  Surveyor staff type has one position in the Department and the Sewer Fund pays for this position entirely.
The person in this position reports responsibility for the following tasks:

O

O

O

O

GIS data development including infrastructure mapping and asset management of sanitary sewer
and stormwater, parcel mapping, citywide building layer, open space, zoning, traffic, impervious
surfaces, E-911 addressing, island services, etc.

Responding to data and mapping requests in support of City of Portland departments including
Planning, Assessing, Public Health, Public Safety, Buildings and Facilities Management.
Responding to data and mapping requests from professional services like land surveyors,
engineering firms, architects, attorneys, schools and universities, historical societies, etc.
Responding to data and mapping requests from the general public.

e Senior Engineering Technician staff type has one position in the Department and the Sewer Fund pays for
this position entirely. The person in this position reports responsibility for the following tasks:

O
@)
@)

Capacity letters
Development review
Scanning
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Several additional Department staff members have a portion of their salary paid form the Sewer Fund, as noted in
Table 8-4.

Table 8-4: Engineering Division Staff Paid Partially by Sewer Fund*

Job Title Number of % of Salary from
Employees Sewer Fund

Director of Public Services 1 30%
Engineering Services Manager 1 30%
Assistant Director of Public 1 50%
Services / Operations Manager

Deputy City Engineer 1 50%

Field Inspection Coordinator 1 50%
Associate Engineer 3 29%

TOTAL 8 (equals 2.4 FTE)

8.3 ORGANIZATION AND STAFFING RECOMMENDATIONS

There are between 37 and 40 total Full Time Equivalent (FTE) Department positions whose salaries are paid by the
Sewer Fund, or roughly 42 individuals who are paid at least partially with Sewer Funds. The staff survey of utilization
discussed in previous sections suggests that not all of the FTEs are performing duties specifically related to
wastewater (i.e. miscellaneous engineering duties, winter operations, etc.). The Department will need to consider
how labor resources are allocated to achieve the appropriate equity for wastewater activities.

8.3.1 Organization and Staffing Changes

This project involved reviewing the activities, staffing and structure of the Wastewater Utilities Section and associated
tasks being conducted by the Engineering Services Department. The goal is to increase efficiency, cost
effectiveness, provision of quality services to the public and businesses, and ensure that the City is meeting
compliance and regulatory requirements. A well-designed structure serves to minimize reporting levels, support and
enhance lines of communication, eliminate cross department confusion and provide a high level of service.

High quality service delivery to customers through sound management and clarity of staff tasks and lines of reporting
were considered during the organizational evaluation of this project. As a result of the CMOM effort, we are making
the following recommendations:

o Formalization of a Water Resources Management Division within the Department of Public Services,

o Consolidating various Wastewater Utilities Section activities and wastewater activities being conducted in
the Engineering Services Division, and

o Creation of additional positions® to support sanitary sewer compliance and asset management and
planning,

o Deputy Director
o CMMS/Asset Manager Position
o Water Resources Management Division Manager

4 Sources include FY13 FA Expenditure Explanatories and 2012 - 2013 Municipal Budget Book
5 The positions could either be filled by modifying existing staff duties or hiring someone externally.
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8.3.2 Department of Public Services Organizational Framework

The changes discussed here are for representative purposes and they illustrate how wastewater may relate to other
functions in the Department of Public Services.

Before identifying the right organizational framework for the City's Department of Public Services, Woodard & Curran
reviewed several organizational reporting and functional structures with Department leadership. Each was intended
to enhance wastewater functionality currently operating within the Wastewater Utilities Section and Engineering
Services Division. Each was intended to be illustrative of options that the City has to refocus existing positions and
create specific program areas that will directly address compliance issues, regulatory inconsistencies, data
management challenges, maintenance and overall asset management.. The principles behind the organizational
design relate to the notion that a Division should be organized on a basis that has a clear, distinct and
comprehensive purpose or mission for each program or component contained within.

To best meet the challenges of ongoing programs, changing regulatory requirements, and more complex compliance
activities, Woodard & Curran recommends that the Department of Public Services form a Water Resources
Management Division, and segregate non-wastewater operations into a separate Operations Division (General
Fund). This Organizational Framework is depicted graphically as Figure 8-2.

The main principle behind the development of a Water Resources Management Division is about organizing existing
activities within the right functional area to maximize efficiency, coordination and outcomes of various planning efforts
and projects. The Water Resources Management Division would be organized into three main areas focusing on
Asset Management and Planning, Compliance, and Wastewater/Stormwater Operations. Functions within the Water
Resources Management Division are grouped to be consistent with interaction of staff, management systems,
service delivery and where there is and should be a functional cohesion with other activities. Required Water
Resources Engineering would be completed within the Engineering Services Division under the direction and
responsible charge of the City Engineer. Similarly, the continuity of the Engineering Services Division is maintained,
so that the staff can continue to work across all functions of the Department of Public Services. We recommend
maintaining that continuity of engineering services so that staff continues to work across all functions of the
Department of Public Services, with the intent that equitable cost recovery mechanisms be established and utilized to
maximize resource sharing without limiting the Department’s ability to deliver the required wastewater programs.

Under this organizational framework, we recommend the Water Resources Management Division Manager (as well
as other Division Managers) report to the Deputy Director, who will report directly to the Department Director. The
intent of the organizational framework recommended here, is to shift more of the operational management to the
Deputy Director, thus allowing the Department Director to focus on the Department's strategic mission and vision.

As part of the foundational work to implement the framework described here, we recommend the new Water
Resources Management Division Manager have strong management and operations experience with specific public
works and/or utilities background, and the Operations Manager (General Fund position) be backfilled with
establishment of the separate Operations Division. It is important to note the Department combined the
responsibilities of the Deputy Director with the Operations Manager position, following retirement of a long-time
Division Manager; combining the two jobs into one has proven challenging given the demands of the Department.

It is likely that the newly defined programs and reorganized functions of the wastewater and engineering divisions
can be fully functional mostly with existing positions (headcount or FTE) with potentially 1 or 2 additional positions
required. The recommendations serve to:

Highlight and foster Asset Management and Planning,

Consolidate Water Resources Operations,

Clarify and focus Water Resources Engineering, and

Focus on compliance activities to ensure that requirements are being met.

City of Portland (222804.79) 8-7 November 2013
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8.3.3 Deputy Director

The role of a Deputy Director is to allow the Director more flexibility and availability to fulfill duties at the strategic
level in lieu of managing day to day operations. The Deputy Director is seen as managing more of the day to day
operations. The Division Managers of Engineering Services, Fleet Services, Wastewater and Environmental
Programs & Open Spaces (and Water Resources Management when created) is recommended to report to the
Deputy Director. The Deputy Director operates under the supervision and direction of the Director of DPS and would
assist in the administration and coordination of all activities. Other duties may include:

Supervising Division staff, hiring/training employees and evaluating performance,

Attending meetings with Division Managers,

Serving as a representative on various City boards/committees, at the request of the Director,
Participating in budgeting and Capital planning efforts, and

Other tasks as required or requested by the Director.

8.3.4 CMMS/Asset Manager

The role of the CMMS/Asset Manager position is to be responsible for managing asset, operations and maintenance
information related to the City of Portland wastewater and combined sewer systems, and would benefit all of Public
Services. The position would be a new job function and sits within the Asset Management & Planning Section.
Activities would include planning, developing and managing operations and maintenance systems such as Cityworks
CMMS and GIS associated databases. Providing technical development and oversight of databases, user access,
content development, training and system security as well as running reports to track asset performance for
maintenance are other key tasks. We anticipate this position could assist all of Public Services, with equitable cost
recovery mechanisms in place. Additional detail on the Asset Management approach is provided in Section 8.3.5.1.

8.3.5 Water Resources Management Division

With changing regulatory requirements, more complex compliance activities being required and during our evaluation
of tasks already being undertaken by Engineering and Wastewater staff, Woodard & Curran recommends that the
Department of Public Services form a Water Resources Management Division as described in Section 8.3.2,
organized in three main areas with functional responsibilities as follows:

e Asset Management & Planning - Staff would assume some tasks currently housed in the Engineering
Services Division. Major tasks would include identifying and tracking the condition of assets, managing asset
renewal, suggesting CIP projects and making recommendations on changes to operations activities to
maintain assets in a more efficient and cost effective manner.

e Compliance - Staff familiar with rules, regulatory requirements and compliance. These staff would manage
data and understand how various issues/complaints (CSO for example) relate to the bigger picture and can be
resolved through work such as ordinance modifications for example. Informing the public about compliance
requirements, violations and remedies would also be part of their task list.

o Wastewater/Stormwater Operations — Staff would continue to be responsible for operations and system
maintenance, but tasks such as system feedback, data gathering and formally identifying issues, potential
projects and areas of concern for regulatory compliance would be formally added to their duties. Transmitting
data and information from the field about the assets and work being conducted to allow for more informed
decision making and planning will be the resulting positive impact.

The key principle behind the development of a Water Resources Management Division and Water Resources
Engineering Section revolves around organizing existing activities within the right functional area to maximize
efficiency, coordination and outcomes of various planning efforts and delivery of projects.

Table 8-4 illustrates the programs/tasks and staffing needs for the Water Resources Engineering staff within the
Engineering Services Division, as well as within the three areas of the Water Resources Management Division.

City of Portland (222804.79) 8-9 November 2013
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Table 8-5: Engineering Services and Water Resources Management Functions

Area Programs/Tasks Current Recommended FTE
FTE
Management Water Resources Division Management 1
Section Management 1
Water Resources | Project Delivery 83 o
Engineering Design/Project Management ' 2
Survey & Pre-Planning 1
Renewal Planning (Assets)
Maintenance Scheduling/Optimization
Green Infrastructure Pilots
Water Resources Management
Data Management/Performance Measures
Assi Ié)/llanagement Modeling 4 4
anning . .
Asset Management/Capital Planning
GIS/Mapping
Coordination of Resources
Grants & Funding Options
Technology
Compliance (TMDL/CSO/SSO/MS4/NPDES) 2
FOG Program .25 (see section 6)
Rat Control .05 (see Section 6)
Compliance Industrial Pretreatment (IPT) 53605 75
Code & Ordinance Development/Refinement 25
Inflow & Infiltration Management 1.0 — 1.5 (see Section 6)
Public Outreach & Education .5 (plus contract services)
Illicit Discharge & Detection (IDDE) 25-.50
Supervisor 1
Maintenance of Assets 7
Sewer Line Cleaning 3
Catch Basin Cleaning (combined sewer areas only) 2 (plus contract services)
Wastewater / CCTV (pipes + manholes) 3
Stormwater 20-21.5
Operations Root Removal (contract out)
Sweeping (combined sewer areas only) 2-3
Pump Station Operations & Maintenance 1.5
SSO Response/Customer Complaints 1.0 (plus aid from other
CSO Storage Conduit Operations & Maintenance TBD
TOTAL iy 39.55- 413
City of Portland (222804.79) 8-10 November 2013
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Staff allocated to this new Water Resources Management Division would be a mix of existing Engineering and
Wastewater employees. Existing staff would fit into the majority of the roles in the Water Resources Management
Division with the exception of the leadership role Asset Management & Planning group. Woodard & Curran prepared
a job description and title for an Asset and Information Management Specialist (CMMS Administrator) for this role
which can be found in Appendix G. The other role that would need to be filled is the Water Resources Management
Division Manager, who would lead all of the newly created sections within the Water Resources Management
Division. During the FY2014 Department of Public Services budget presentation, the position of Water Resources
Manager was highlighted and duties would include:

«  Providing oversight over Clean Water Act Program Regulations.

+  Supervising program management, ensuring compliance with regulations, leading asset management and
planning and coordinating water resource operations.

«  Work in collaboration with other Division Managers and Support Staff as well as State and Federal Agencies.

8.3.5.1 Asset Management and Planning Approach

Creating an Asset Management & Planning Function within the Water Resources Management Division is a step that
is consistent with what other entities throughout New England have done or are considering. Due to increasingly
complex assets such as storage conduits and green infrastructure being implemented in wastewater systems, it is no
longer feasible to solely react to asset failures, but is becoming more crucial to proactively manage and maintain
them. Previously, assets were managed based on managers’ intuition on the lifecycles and performance of the
assets. Asset Management, although not a new concept, uses fact-based methods, focuses on the risk of assets,
and integrates service levels and life cycle cost analyses to effectively manage the assets of the system.

The complex assets must have a higher level of performance reporting and modeling, which can be carried out
through an Asset Management program. With valuable assets such as these, it is important that the lifecycle costs of
these assets are minimized and the service capacity is maximized. The integrated programs in Asset Management
help improve the reliability of the system while helping the utility become more cost efficient over time. While Asset
Management programs require an upfront capital investment, the life cycle savings will exceed the initial program
costs. The initial investment will have a short-term payback in contrast to the current ongoing increase in
maintenance costs.

Because most sewer systems have very limited budgets to work with, it is crucial that they take measures to save
money and cut costs without decreasing their service capacity. Asset Management is an innovative but necessary
approach for the City of Portland to effectively run their sanitary sewer system. Below are some examples of how and
where an Asset Management approach is being taken.

e Portland Water District, Portland, Maine — The Portland Water District uses an Asset Information System
to view, understand, question, interpret, and visualize data that is essential to planning effective and efficient
maintenance and replacement programs.

e Saco, Maine — The town developed an Asset Management Plan in June 2010 to develop a comprehensive
understanding of the physical assets of the City. The plan will serve as a business model with the purpose
of safely and efficiently providing the level of service expected by customers while minimizing risk,
controlling costs and satisfying requirements of all stakeholders over the life cycle of the infrastructure in
place and being considered for the future.

http://www.sacomaine.org/departments/administration/SCST/Asset%20Management%20Document.pdf

City of Portland (222804.79) 8-11 November 2013
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o Massachusetts Water Resources Authority (MWRA), Boston, Massachusetts — The MWRA focuses
their Facilities Asset Management program on improving operations and maintenance practices. This
program aims to extend the life of utility equipment and protect the investments of rate-payers by utilizing
industry Best Practices.

o Department of Public Utilities, Columbus, Ohio — This department first implemented an Asset
Management program in response to consent orders from Ohio’s EPA. The integrated programs they
implemented within the Asset Management program directly reduced specific problems the City was dealing
with such as CSOs and illegal dumping of harmful materials.

o City of Sacramento, California — The City implemented a comprehensive sewer Asset Management plan
with the main goal of reducing and preventing the frequency and impact of SSOs while continuing to deliver
high-quality service. In order to do this, proper maintenance, operation, and management practices were
applied to increase the efficiency of the utility.

City of Portland (222804.79) 8-12 November 2013
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9. RECOMMENDATIONS

The recommendations of this Report guide the City toward an asset-management based approach for sewer system
operation, maintenance, and renewal. By employing strategies such as risk analysis and predictive maintenance, the
City will manage the sewer system more effectively and greatly reduce the occurrence of compliance related failures
such as CSOs and SSOs.

The following summary table lists the key recommendations from each section of the Report, with a timeframe for
initiating the work. This table is not intended to be a comprehensive list of the recommendations and we strongly
recommend the review of the entirety of this CMOM Report. For implementation purposes, we have identified
responsible parties with each recommendation. For the purposes of this summary table and brevity, the Water
Resources Engineering Section is referred to as WRE; Asset Management & Planning Section is referred to as AMP;
and Wastewater/Stormwater Operations Section is referred to as W/Sops.

Timeframe

No. Recommendation Responsible Party

Collection System and Pump Station Renewal Recommendations

Plan and Execute short-term collection system

renewal projects - expenditure of $1.1M

AMP and WRE

FY15-FY19

Plan and Execute short-term pump station
renewal projects - expenditure of $670,000

AMP, WRE, and
W/SOps

FY15-FY19

Plan and Execute long-term annual average
investment of $3.2M for continuing collection-
system renewal projects

AMP and WRE

FY20 and beyond

Plan and Execute long-term annual average
investment of $416,000 for continuing pump
station renewal projects

AMP, WRE, and
W/SOps

FY20 and beyond

Perform pump drawdown testing for all pumps
at the pump stations. Record results and
compare with anticipated performance from
pump curves. Input this performance
information into CMMS and include in LoF and
risk analysis

AMP and W/SOps

FY15-FY16

Perform additional engineering studies of
capacity issues identified by the hydraulic
model. Studies may include field survey, flow
monitoring, modeling, and evaluation of renewal
strategies (upsizing pipes, sewer separation, 1&l
reduction, etc.)

WRE and AMP

FY17 - FY19

City of Portland (222804.79) 9-1
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Recommendation Responsible Party Timeframe

Operations & Maintenance Recommendations

Finalize Cityworks implementation for sewer
system (collection and pump station) assets.
7 Track all service requests, work orders, and AMP and W/SOps FY15
asset information critical to operations,
maintenance, and renewal planning

Integrate the asset hierarchy provided in this
Report into the Cityworks software package to
track maintenance activities and operational
performance

AMP and W/SOps FY15

Create individual assets for collection system
structures (manholes, diversion structures,

9 | outfalls, hydrobrakes, etc) in CMMS to track AMP and W/SOps FY15
maintenance activities and operational
performance

Coordinate Data Security permissions issues AMP, W/SOps, and

10 with MIT City MIT Department

FY15

Collect missing asset GIS data, (pipe inverts,
manhole rim elevations, GPS coordinates efc.),
to improve management, hydraulic modeling,
and renewal planning

Perform annual CCTV inspections of 368 pipe
segments and associated manholes, using
NASSCO PACP/MACP protocol, performed by
certified personnel

Assign NASSCO scores to historic collection
system CCTV inspection reports and
incorporate these scores into the CMMS Risk
analysis program

Refine pump station data in hydraulic model to
14 | improve accuracy. Include pump performance AMP FY15-FY16
data, wetwell dimensions, and operating levels

Incorporate predictive maintenance —
developing collection system and pump station

11 W/SOps FY15-FY19

12 W/SOps FY15 and beyond

13 AMP FY15-FY16

15 . . ; . AMP and W/SOps FY17 and beyond
asset inspection and maintenance frequencies
based on Action Level from Risk Analysis
Review O&M Manuals for pump station assets

16 and incorporate into CMMS WISOps FY15
Track pump station energy use through CMP

17 Energy Manager. Calculate energy use per WISOps FY15 and beyond

volume delivered as a performance metric for
stations with flow data

City of Portland (222804.79) 9-2 November 2013
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Recommendation Responsible Party Timeframe

Wastewater Program and Ordinance Recommendations

18 | Develop formal FOG program W/SOps FY15 and beyond

19 Forma_IIy assign Compliance Section staff per W/SOps EY15
Organizational Framework recommendations

20 Implement 1&I investigative and mitigation WRE and W/SOps 1 Year

program

Perform thorough evaluation of stormwater
21 | programs and practices including evaluation of Compliance FY15
the Construction General Permit program

Develop comprehensive public education and

22 | outreach program to address issues relating to Compliance FY15
sanitary and combined sewer

23 | Develop standard employee training program Deputy Director FY16

24 Utilize existing model for code ordinance Compliance FY15
development

o5 Ident!fy indicators and goals for performance Deputy Director EY15
tracking

Capital Renewal Planning and Project Prioritization Recommendations

Integrate collection system PACP and MACP

2 inspection data into the CMMS AMP FY15 and beyond
Collect pump station asset condition information
in accordance with Pump Station LoF Rating
2 Guide, (provided in Appendix D) and input into WISOps FY15 and beyond
CMMS
Periodically re-run the risk analysis to update Annuallv or Biannuall
28 | renewal planning recommendations and AMP YO y
. . . . beginning FY16
collection system asset inspection frequencies
Analyze asset condition and replacement
information from CMMS to refine understanding Biannuallv beginnin
29 | offailure of collection system and pump station AMP y beginning
. FY16
assets to better predict long-term renewal
budgets
Consider flow monitoring to improve hydraulic
30 | model calibration, and better understand AMP Continuously
sources of &l
Staffing and Organizational Recommendations
Implement Organizational Framework . . Jung 30, 201.5.
31 Department Director (including transition

recommendations :
completed in near-term)

City of Portland (222804.79) 9-3 November 2013
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APPENDIX A: KANEW MODEL RESULTS
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MEMORANDUM TO FILE

PROJECT:
PROJECT NO.:
DATE:
SUBJECT:

City of Portland SSES
222804.79
July 08, 2013

KANEW Model Results for City of Portland Collection System

KANEW is a pipe failure modeling tool which can be used to predict long term pipe renewal budgets. It is
based on the assumption that pipe failure rate depends on age. Pipes are grouped into cohorts which are

expected to fail at the same rate, and a unique failure function is applied to each cohort.

For the City of Portland, pipes were grouped into the following cohorts based on material:

Material Total Length (ft) Percent
Vitrified Clay Pipe (VCP) 514533 51%
Polyvinyl Chloride Pipe(PVC) 167342 17%
Reinforced Concrete Pipe (RCP) 154757 15%
Asbestos Cement Pipe (ACP) 110683 11%
Brick Pipe (BR) 54963 5%

The model requires data the length of pipe of each age for each cohort. Woodard & Curran obtained this

data from the City’s GIS.

Failure functions for each cohort are defined by three parameters
assumptions for failure parameters:

. Woodard & Curran used the following

Years that Years that Years that

0, H 0, H 0, H
Pipe Cohort Description 10.0 % of Pipes 5(.) % of pipes 1(.) % of pipes
will remain in | will remainin | will remain in

service service service
ACP Asbestos Cement Pipe 30 70 90
BR Brick Pipe 20 60 80
PVC PVC Pipe 50 80 100
RCP Reinforced Concrete Pipe 50 80 100
VVCP Vitrified Clay Pipe 30 60 80

KANEW provided replacement rates (in miles) for each pipe cohort for each of the next 30 years:




KANEW Results
Annual Pipe Renewal Rates by Material
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APPENDIX B: PUMP STATION ASSET INVENTORY & GUIDE
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1. INTRODUCTION

This document serves as a guide in defining the terms and functions of the Pump Station Asset Inventory
Spreadsheet. The Asset Inventory Spreadsheet is provided in an unprotected Excel format. The data within the Asset
Inventory Spreadsheet has been provided in a manner where it can be imported into the City’s Computerized
Maintenance Management System (CMMS) - CityWorks software program for asset maintenance and assessment
tracking.

Additional reference material defining the visual inspection process and a detailed guide to assessing the “Likelihood
of Failure” score has been provided within the “Likelihood of Failure Pump Station Assessment Rating Guide”
document.
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2. DESCRIPTION OF SPREADSHEET

2.1 SPREADSHEET DEFINITIONS

Summary of definitions and spreadsheet fields:

PUMP_STATION: The pump station field refers to the City Street where the identified pump station is
located. The naming convention used is consistent with past Public Services nomenclature. Each pump
station has a unique combination of systems required to convey wastewater.

SYSTEM: The system field differentiates systems by required purpose. Examples of systems that are
present at pump stations include: Land & Improvements, Electrical Service, Electrical Distribution, Control
System, Process Equipment, Building, and HVAC/Mechanical. Systems perform the required purpose
through the function of the associated assets.

ASSET: The asset field provides the complete tangible item that performs a distinct function. The identified
assets can be capitalized, maintained, repaired, or improved. Assets have component parts that are
necessary complete the function of the whole.

LIKELIHOOD OF FAILURE (LoF): The possibility that an asset will fail. The numeric scale assigns a value
of 1 to 5, where 1 is “Very Low” likelihood and 5 is “Very High” likelihood. Refer to the ‘LOF SCORING’
worksheet tab in the spreadsheet for a summary of scoring parameters. In depth background information
has been developed to provide additional scoring guide information for the assets.

CONSEQUENCE OF FAILURE (CoF) COMPOSITE: The impact of an asset failure. The consequence
resulting from a failed asset is a weighted sum of the ‘Safety & Security’ score (25%), ‘Customers &
Reputation’ score (25%), ‘Service & Financial’ score (25%), and ‘Environmental Regulatory’ score (25%)
fields. The numeric scale assigns a value of 1 to 5, where 1 is a “Very Low” consequence and 5 is “Very
High” consequence score. Refer to the ‘COF SCORING’ worksheet tab in the spreadsheet for a summary of
scoring parameters.

RISK: The risk of an asset failure. The risk of an asset failure is mathematically expressed as RISK = CoF *
LoF. The resultant ranges from 0 to 25, where 0 is considered the lowest risk and 25 is considered the
highest risk.

INSTALLED DATE: The date of record for installation.

ASSET DESCRIPTION: The description of the asset.

2.2 WORKSHEET DESCRIPTIONS
The spreadsheet has five worksheets tabbed at the bottom of the documents as follows:

CORE

LOF SCORING
COF SCORING
RISK RANK
RISK MATRIX

g~ =
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“CORE” Worksheet Tab

This worksheet has the City’s pump stations assets for the year 2013 represented in an asset hierarchy. The
hierarchy is arranged as a family tree to depict the systems and assets at each pump station. Each asset was
evaluated and scored a LIKELIHOOD OF FAILURE (LoF) number and CONSEQUENCE OF FAILURE (CoF)
number. The mathematical product of LoF and CoF result in the RISK number. This is followed by an ASSET
DESCRIPTION and notes on the specific asset during the evaluation.

“LoF SCORING” Worksheet Tab

This worksheet is a summary of LIKELIHOOD OF FAILURE scoring parameters used during asset visual inspection.
Factors considered during the visual inspection include condition, performance, and when applicable, reliability. The
possibility an asset will fail and is provided by the ‘LoF’. This worksheet tab contains the description of the scoring
criteria for the assets. It is recommended that as future performance and maintenance data is acquired that a
weighted scoring method be utilized to generate a composite LoF score.

“CoF SCORING” Worksheet Tab

This spreadsheet is the summary of Consequence of Failure scoring parameters for safety and security; customers
and reputation; service and financial impact; and environmental regulatory that indicate the possible impact if an
asset would fail and is represented by the ‘CoF Composite’. These parameters were chosen as it is encouraged for
organizations to look at risks from the Triple-Bottom-Line (TBL) perspective, which means evaluating and ranking the
risks associated, at a minimum, with environmental, social, and financial concerns that can have regulatory
ramifications and impacts to customers. More criticality parameters can always be added in the future.

This worksheet tab has the description of the scoring criteria for the assets. The numeric scale assigns a value of 1 to
5 for each parameter, where 1 is a “Very Low” likelihood and 5 is “Very High” likelihood score. The consequence
resulting from a failed asset is a weighted sum of the safety & security score; customers & reputation score; service &
financial score; and environmental regulatory score. The CoF parameters are weighted so that more important
parameters can have a greater effect on the consequence score. Initially the parameters are weighted as indicated in
Table 2-1.

Table 2-1: Summary of ‘CoF — Composite’ Parameters and Percent Weight

CoF Parameter Weight
Safety & Security 25%
Customers & Reputation 25%
Service & Financial 25%
Environmental Regulatory 25%

‘RISK RANK” Worksheet Tab

This worksheet summarizes the assets from high risk to low risk based on the quantified RISK for each asset as
presented in the ‘CORE’ worksheet. The assets are numerically ranked by PUMP STATION, SYSTEM, or ASSET.

City of Portland (222804.79) 2-2 June 28, 2013
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‘RISK MATRIX” Worksheet Tab

This worksheet graphically illustrates the risk of failure in comparison to the other assets for each pump station. The
data points within the graphs are based on the CoF and LoF numbers from each asset of the “CORE” worksheet.
The charts are provided with RED, YELLOW, and GREEN lines delineating levels of risk. The delineations are
providing the areas that correspond to risk as shown in Table 2-2.

Table 2-2: Summary of Risk Matrix Delineated Ranges

Area Risk Range
Left of GREEN Risk Score <5
GREEN to YELLOW 5 <Risk Score <10
YELLOW to RED 10 < Risk Score <15
Right of RED Risk Score > 15

In addition, the graphs are divided in to four quadrants that provide insight into each asset. The least at risk assets
are located nearer to the origin (0,0) and higher risk assets are located nearer the axis extents (5,5). A description of
the four quadrants is shown in Table 2-3.

Table 2-3: Summary of Risk Matrix Quadrant Descriptions

Quadrant Description

Upper Right High Risk of Failure
Upper Left Higher Consequence of Failure
Lower Right Higher Likelihood of Failure
Lower Left Low Risk of Failure

City of Portland (222804.79) 2-3 June 28, 2013



Asset Register and Hierarchy
Current Year

2012

REICRY

Security

Customers &
Reputation

Service &
Financial

Env.
Regulatory

CoF -
Composite

Installed Date

Franklin Street Pump Station
Franklin Street Pump Station
Franklin Street Pump Station
Franklin Street Pump Station
Franklin Street Pump Station
Franklin Street Pump Station
Franklin Street Pump Station
Franklin Street Pump Station
Franklin Street Pump Station
Franklin Street Pump Station
Franklin Street Pump Station
Franklin Street Pump Station
Franklin Street Pump Station
Franklin Street Pump Station
Franklin Street Pump Station
Franklin Street Pump Station
Franklin Street Pump Station
Franklin Street Pump Station
Franklin Street Pump Station
Franklin Street Pump Station
Franklin Street Pump Station
Franklin Street Pump Station
Franklin Street Pump Station
Franklin Street Pump Station
Franklin Street Pump Station
Franklin Street Pump Station
Franklin Street Pump Station
Franklin Street Pump Station
Franklin Street Pump Station
Franklin Street Pump Station
Franklin Street Pump Station
Franklin Street Pump Station
Franklin Street Pump Station

Land & Improvemnts.
Land & Improvemnts.
Electric Service
Electric Service
Electric Distribution
Electric Distribution
Electric Distribution
Control system
Control system
Control system
Control system
Control system
Process Equipment
Process Equipment
Process Equipment
Process Equipment
Process Equipment
Process Equipment
Process Equipment
Process Equipment
Process Equipment
Process Equipment
Process Equipment
Process Equipment
Process Equipment
Building

Building

Building

Building

Building

Building

Wet Well

HVAC / Mechanical Equipment

Land

Pavement

Cable & Enclosure
Standby Power System
MCC/Panelboard

Variable Frequency Drive
Motor Starters
Telemetry/Communication
Process Alarm

Process Instruments

PLC

Local Controls

Influent Valve and Actuator
Influent Grinder

Pump 1

Pump 2

Pump 3

Motor 3

Seal Water System
Cooling Water System
Pneumatic System
Equipment & Maintenance Apparatus
Pump Suction

Discharge Piping and Valves
City Water

Foundation

Envelope, Windows & Doors
Load Bearing Structure
Roof

Landings & Stairs
Overhead Door
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3
1
3
2
4
3
4
2
1
1
1
1
2
4
3
3
4
3
2
4
3
4
3
4
1
2
3
2
2
3
3
5
2
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1.75

25
3.25
25
35
35
3.75
2.75
2.75
4.25
2.25
1.75
25
3.75
2.25
1.75
15
2.25

15
2.75
1.75

9.75

2.25
35
75

11.25

5.25

45

5.5
5.25

1964
2005
1979
1979
1979
2005
2005
2010
2005
2005
2010
2010
2012
2005
2001
2001
1979
1979
1964
2001
2010
1964
1979
1964
1964
1964
1964
1964
1979
1964
1979
1964
2000



Riverside Street Pump Station
Riverside Street Pump Station
Riverside Street Pump Station
Riverside Street Pump Station
Riverside Street Pump Station
Riverside Street Pump Station
Riverside Street Pump Station
Riverside Street Pump Station
Riverside Street Pump Station
Riverside Street Pump Station
Riverside Street Pump Station
Riverside Street Pump Station
Riverside Street Pump Station
Riverside Street Pump Station
Riverside Street Pump Station
Riverside Street Pump Station
Riverside Street Pump Station
Riverside Street Pump Station
Riverside Street Pump Station
Riverside Street Pump Station
Riverside Street Pump Station
Riverside Street Pump Station
Riverside Street Pump Station
Riverside Street Pump Station
Riverside Street Pump Station
Riverside Street Pump Station
Riverside Street Pump Station
Riverside Street Pump Station
Riverside Street Pump Station
Riverside Street Pump Station
Riverside Street Pump Station
Hope Ave. Pump Station
Hope Ave. Pump Station
Hope Ave. Pump Station
Hope Ave. Pump Station
Hope Ave. Pump Station
Hope Ave. Pump Station
Hope Ave. Pump Station
Hope Ave. Pump Station
Hope Ave. Pump Station
Hope Ave. Pump Station
Hope Ave. Pump Station
Hope Ave. Pump Station
Hope Ave. Pump Station
Hope Ave. Pump Station
Hope Ave. Pump Station

Land & Improvemnts.
Land & Improvemnts.
Land & Improvemnts.
Electric Service
Electric Service
Electric Distribution
Electric Distribution
Electric Distribution
Control system
Control system
Control system
Control system
Control system
Process Equipment
Process Equipment
Process Equipment
Process Equipment
Process Equipment
Process Equipment
Process Equipment
Process Equipment
Process Equipment
Process Equipment
Process Equipment
Building

Building

Building

Building

Building

Wet Well

HVAC / Mechanical Equipment
Land & Improvemnts.
Land & Improvemnts.
Electric Service
Electric Service
Control system
Control system
Control system
Control system
Process Equipment
Process Equipment
Process Equipment
Process Equipment
Building

Building

Wet Well

Land

Pavement

Security Perimeter

Cable & Enclosure

Standby Power System
MCC/Panelboard

Variable Frequency Drive
Motor Starters
Telemetry/Communication
Process Alarm

Process Instruments

PLC

Local Controls

Influent Valve and Actuator
Influent Grinder

Pump 1

Motor 1

Pump 2

Motor 2

Seal Water System
Equipment & Maintenance Apparatus
Pump Suction

Discharge Piping and Valves
City Water

Foundation

Envelope, Windows & Doors
Load Bearing Structure
Roof

Landings & Stairs

Land

Pavement

Cable & Enclosure
Standby Power System
Process Alarm

Process Instruments

PLC

Local Controls

Pump 1

Pump 2

Pump Suction

Discharge Piping and Valves
Enclosure

Concrete Foundation Pad
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1.75
1.25
25

3.25

2.75
35

15
1.75

25
3.25
25
3.75
2.75
3.75
2.75
2.75
1.75
25
3.75
2.25
1.75
15
2.25

2.75
1.75
1.75
1.25

15
1.75

25
35
35
25
3.25
25
1.25
2.75

8.25
8.25
35

11.25
6.75
5.25

45
45

5.5
35
1.75

1963
1996
1963
1979
1996
1963
2010
1963
2010
1996
1996
2010
2010
1996
1996
1963
1963
1963
1963
1963
1963
1963
1963
1963
1963
1963
1963
1963
1964
1963
1996
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005



Pennell St. Pump Station
Pennell St. Pump Station
Pennell St. Pump Station
Pennell St. Pump Station
Pennell St. Pump Station
Pennell St. Pump Station
Pennell St. Pump Station
Pennell St. Pump Station
Pennell St. Pump Station
Pennell St. Pump Station
Pennell St. Pump Station
Pennell St. Pump Station
Pennell St. Pump Station
Pennell St. Pump Station
Castine Rd. Pump Station
Castine Rd. Pump Station
Castine Rd. Pump Station
Castine Rd. Pump Station
Castine Rd. Pump Station
Castine Rd. Pump Station
Castine Rd. Pump Station
Castine Rd. Pump Station
Castine Rd. Pump Station
Castine Rd. Pump Station
Castine Rd. Pump Station
Castine Rd. Pump Station
Castine Rd. Pump Station
Castine Rd. Pump Station
Castine Rd. Pump Station
Castine Rd. Pump Station
Curtis St. Pump Station
Curtis St. Pump Station
Curtis St. Pump Station
Curtis St. Pump Station
Curtis St. Pump Station
Curtis St. Pump Station
Curtis St. Pump Station
Curtis St. Pump Station
Curtis St. Pump Station
Curtis St. Pump Station
Curtis St. Pump Station
Curtis St. Pump Station
Curtis St. Pump Station
Curtis St. Pump Station
Curtis St. Pump Station
Curtis St. Pump Station
Curtis St. Pump Station
Curtis St. Pump Station

Land & Improvemnts.
Electric Service
Electric Service
Control system
Control system
Control system
Control system
Process Equipment
Process Equipment
Process Equipment
Process Equipment
Building

Building

Wet Well

Land & Improvemnts.
Land & Improvemnts.
Land & Improvemnts.
Electric Service
Electric Service
Electric Distribution
Control system
Control system
Control system
Control system
Control system
Process Equipment
Process Equipment
Process Equipment
Process Equipment
Wet Well

Land & Improvemnts.
Land & Improvemnts.
Electric Service
Electric Service
Control system
Control system
Control system
Control system
Control system
Electric Distribution
Process Equipment
Process Equipment
Process Equipment
Process Equipment
Building

Building

Building

Wet Well

Land

Cable & Enclosure
Standby Power Connection
Process Alarm

Process Instruments

PLC

Local Controls

Pump 1

Pump 2

Pump Suction

Discharge Piping and Valves
Enclosure

Concrete Foundation Pad

Land

Pavement

Security Perimeter

Cable & Enclosure
Standby Power Connection
Variable Frequency Drive
Telemetry/Communication
Process Alarm

Process Instruments

PLC

Local Controls

Pump 1

Pump 2

Discharge Piping and Valves
CSO Outfall

Land

Pavement

Cable & Enclosure
Standby Power System
Telemetry/Communication
Process Alarm

Process Instruments

PLC

Local Controls

Variable Frequency Drive
Pump 1

Pump 2

Pump Suction

Discharge Piping and Valves
Enclosure

Concrete Foundation Pad
Generator Enclosure
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1.75

15
1.75

25
35
35
25
3.25
25
1.25
2.75
1.75
1.25
25

2.75

15
1.75

25
35
35
3.25
3.75
4.25
1.75
1.25

15
1.75

25
2.75
35
35
25
3.25
25
1.25
25
2.75

1979
1979
1979
2000
2000
2005
2000
2000
2000
2000
2000
2000
1979
1979
1979
1979
1979
1979
2010
2010
2010
2010
2010
2010
2010
1999
1999
2010
1979
1979
1980
1980
1980
1980
2010
1980
2010
2010
2010
2010
1980
1980
1980
1980
1980
1980
1980
1980



Linden St. Pump Station
Linden St. Pump Station
Linden St. Pump Station
Linden St. Pump Station
Linden St. Pump Station
Linden St. Pump Station
Linden St. Pump Station
Linden St. Pump Station
Linden St. Pump Station
Linden St. Pump Station
Linden St. Pump Station
Linden St. Pump Station
Partridge St. Pump Station
Partridge St. Pump Station
Partridge St. Pump Station
Partridge St. Pump Station
Partridge St. Pump Station
Partridge St. Pump Station
Partridge St. Pump Station
Partridge St. Pump Station
Partridge St. Pump Station
Partridge St. Pump Station
Partridge St. Pump Station
Partridge St. Pump Station
Riverton Park Pump Station
Riverton Park Pump Station
Riverton Park Pump Station
Riverton Park Pump Station
Riverton Park Pump Station
Riverton Park Pump Station
Riverton Park Pump Station
Riverton Park Pump Station
Riverton Park Pump Station
Riverton Park Pump Station
Riverton Park Pump Station
Riverton Park Pump Station
Riverton Park Pump Station
Riverton Park Pump Station
Riverton Park Pump Station
Riverton Park Pump Station
Riverton Park Pump Station
Riverton Park Pump Station

Land & Improvemnts.
Electric Service
Electric Service
Control system
Control system
Control system
Control system
Process Equipment
Process Equipment
Process Equipment
Dry Well

Wet Well

Land & Improvemnts.
Electric Service
Electric Service
Control system
Control system
Control system
Control system
Process Equipment
Process Equipment
Process Equipment
Wet Well

Valve Pit

Land & Improvemnts.
Land & Improvemnts.
Land & Improvemnts.
Electric Service
Electric Service
Electric Distribution
Control system
Control system
Control system
Control system
Control system
Process Equipment
Process Equipment
Process Equipment
Process Equipment
Process Equipment
Dry Well

Wet Well

Land

Cable & Enclosure

Standby Power Connection
Process Alarm

Process Instruments

PLC

Local Controls

Pump 1

Pump 2

Discharge Piping and Valves

Land

Cable & Enclosure

Standby Power Connection
Process Alarm

Process Instruments

PLC

Local Controls

Pump 1

Pump 2

Discharge Piping and Valves

Land

Pavement

Security Perimeter

Cable & Enclosure
Standby Power Connection
Variable Frequency Drive
Telemetry/Communication
Process Alarm

Process Instruments

PLC

Local Controls

Pump 1

Pump 2

Pump Suction

Discharge Piping and Valves
CSO Outfall
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15
1.75
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35
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3.25
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2.75
1.75

15
1.75

25
35
35
3.25
2.75
25
1.75
1.25
25

2.75

15
1.75
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35
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3.25
3.75
25
2.75

1.75

1.5
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10.5
10.5
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3.75

10.5
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6.5
11.25
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1997
1997
1997
1997
1997
1997
1997
1997
1997
1997
1997
1997
1980
1980
2005
1980
1980
1980
1980
2005
2005
2005
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1971
1971
1971
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1971
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2010
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2010
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APPENDIX C: PUMP STATION PROCESS & INSTRUMENTATION
DIAGRAMS
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\\PORTLAND\Projects1\222804 Portland—

13.07-17 LGTXTLPump Station PIDs.dwg, Jul 22, 2013 — 1:53am

Evaluation\Pump Stations\Condition Assesment\Drawings\PID\20

Gen Eng Services\wip\79 Sewer Systenl

2

22x34 SHEET

FUNCTIONAL DESCRIPTION OF
INSTRUMENT IDENTIFICATION

FIRST LETTER

SUCCEEDING LETTERS

MEASURED OR READOUT OR

TYPICAL EQUIPMENT SYMBOLS

VALVE AND PIPE DESIGNATIONS /ABBREVIATIONS

FINAL CONTROL
ELEMENT

ouTPUT
INITIATING MQDIFIER PASSIVE FUNCTION MODIFIER
VARIABLE FUNCTION
A | anaLvsis ANALOG ALARM
B | BURNER FLAME USERS CHOICE USERS CHOICE USERS CHOICE
¢ | cHLorNE CONTROL
DIFFERENTIAL
o | TurBDITY OR
DIGITAL
£ | votace (emry PRIMARY ELEMENT
F | FLow rATE RATIO
(FRACTION)
o | caveine cLASS
(DIMENSIONAL)
u | HAND (ManvALLY HIGH
INITIATED)
CURRENT INDICATE
(ELECTRICAL)
POWER SCAN
o | e or CONTROL
TIME SCHEDULE STATION
L | eve LIGHT (PILOT) Low
w | MoisTURE OR MOTOR MIDDLE OR
HUMIDITY INTERMEDIATE
N | PaRTICLE USERS CHOICE USERS CHOICE RUN
o | cHLomme OPERATED ORIFICE OPEN
DIOXIDE (RESTRICTION)
| PRESSURE OR POINT (TEST
VACUUM CONNECTION)
o | quanmty or INTEGRATE OR
EVENT TOTALIZE
R | raDID REGULATE RECORD OR PRINT RECEIVER
s | SPEED OR SAFETY SWITCH
FREQUENCY
T | TEmPERATURE TRANSMIT
U | muLtivariasLe MULTIFUNCTION MULTIFUNCTION MULTIFUNCTION
v | visramion VALVE, DAMPER
OR LOUVER
W | WEIGHT OR FORCE WELL
UNCLASSIFIED GEN FAULT UNCLASSIFIED UNCLASSIFIED UNCLASSIFIED
v | ron RELAY OR
COMPUTE
DRIVE, ACTUATE
7 | posimon OR UNCLASSIFIED

HAND SWITCH POSITION SYMBOLS

T o »

E/S

(UNLABELED SWITCHES ARE ON—OFF)

AUTOMATIC L LOCAL

CLOSE M MANUAL

HAND o] OPEN OR OFF
JOG R REMOTE

EMERGENCY STOP

FUNCTIONAL IDENTIFICATION
(SEE LEGEND TABLE)

IDENTIFICATION NO.

LOCAL INDICATION

' AE  — AERATION TANK EFFLUENT AC - AR COMPRESSOR ACFM - ACTUAL CUBIC FEET PER MINUTE
" CHEMICAL INDUCTION MIXER SUBMERSIBLE PUMP AS = ALUMINUM SULFATE AG - AGITATOR AFF —  ABOVE FINISHED FLOOR
O BIS — SODIUM BISULFITE B - BLOWER ALGNMT —  ALIGNMENT
S BYP — BYPASS LINE CBA - COARSE BUBBLE AERATION SYSTEM BF ~ BUND FLANGE
CA -— COMPRESSED AR CC - CROSS COLLECTOR ECC - ECCENTRIC
CN - CENTRATE CF - CENTRIFUGE EL ~  ELEVATION
CW — POTABLE CITY WATER (COLD) CV - CONVEYOR FF ~  FINISHED FLOOR
CENTRIFUGAL PUMP DRN — DRAIN CY - GRIT CYCLONE FLG ~ FLANGE
FLOATING MIXER DS - DEWATERED SLUDGE (CAKE) D - DECANTER FL - FLOOR
EFF — FINAL EFFLUENT DC - DAVIT CRANE FS ~ FLOW SWITCH
FCL — FERRIC CHLORIDE Fo— FAN GPD ~ GALLONS PER DAY
FES — FINAL EFFLUENT SAMPLE FA - FLOATING AERATOR GPH ~  GALLONS PER HOUR
GRT — GRIT SLURRY FBA - FINE BUBBLE AERATION SYSTEM GPM ~ GALLONS PER MINUTE
HWE — HEADWORKS EFFLUENT FM - FLOATING MIXER HB - HOSE BIB
METERING PUMP HYP — SODIUM HYPOCHLORITE G - ORINDER HWL ~ HIGH WATER LEVEL
@ MACERATOR/GRINDER IR — INTERNAL RECYCLE GC - GRIT CLASSIFIER ICFM — INLET CUBIC FEET PER MINUTE
IS — INFLUENT SAMPLE H - HEATER INCL - INCLUDED WITH PURCHASED EQUIPMENT
LPA — LOW PRESSURE AR ICM - INDUCTION CHEMICAL MIXER INV — INVERT
. ML — MIXED LQUOR M - MOTOR LWL ~ LOW WATER LEVEL
20 NPW — PLANT WATER (TREATED EFFLUENT) MC - MACERATOR MGD ~ MILLION GALLONS PER DAY
3 PERISTALTIC PUMP 00 — ODOROUS AR “FOUL" MV - MOTOR—OPERATED VALVE HB - HOSE BIB
i) OV — OVERFLOW MX — MIXER (VERTICAL SHAFT) HWL ~ HIGH WATER LEVEL
5 DIFFUSED AERATION EQUIPMENT P _ PROTECTED WATER 0 - ODOR CONTROL SYSTEM ICFM - INLET CUBIC FEET PER MINUTE
PE  — PRIMARY EFFLUENT P - PUMP INCL - INCLUDED WITH PURCHASED EQUIPMENT
T PL - POLYMER SOLUTION PC - PRIMARY CLARIFIER "FUTURE" INV — INVERT
PSC — PRIMARY SCUM PL - POLYMER FEED SYSTEM LWL ~ LOW WATER LEVEL
PSL — PRIMARY SLUDGE S - SCREEN MGD ~ MILLION GALLONS PER DAY
BLOWER | | ROTARY LOBE PUMP RCW — RECYCLED WATER SC - SECONDARY CLARIFIER MG/L - MILLIGRAMS PER LITER
RAS — RETURN ACTIVATED SLUDGE SCL - SCUM COLLECTOR MHW - MEAN HIGH WATER
[\ M RIF — RAW INFLUENT WASTE WATER S6 - SLIDE GATE My —  MECHANICAL JOINT
SC - SOUM SLG - SLUICE GATE MLW - MEAN LOW WATER
SCR — SCREENINGS SM - SUBMERSIBLE MIXER MSL — MEAN SEA LEVEL
TYPICAL VALVE SYMBOLS SD  — STORM DRAIN SMP - SAMPLER NTS ~ NOT TO SCALE
SE - SECONDARY EFFLUENT SP - STOP PLATE o.L. ~  OVERLOAD
SEP _ SEPTAGE §RS - SEZLAGE RECEIVING STATION gg - SC‘A‘CNE';TNEDR
SH — SODIUM HYDROXIDE (CAUSTIC - -
Dpd sTop cock [P SOLENOID VALVE SN — SUPERNATANT ( ) WP — WASH PRESS PLC ~  PROGRAMMABLE LOGIC CONTROLLER
DX BUTTERFLY VALVE 5 SPD — SUMP PUMP DISCHARGE PPD — POUND PER DAY
THREE WAY VALVE SS  — SANITARY SEWER PIPE_MATERIALS PSIA - POUNDS PER SQUARE INCH ABSOLUTE
SSC — SECONDARY SCUM - PSIG — GAUGE POUNDS PER SQUARE INCH
N ,
D1 GATE VALVE | cHECK VALVE SSL — SECONDARY SLUDGE CU/ - COPPER PIFE & TUBING RED REDUCER
SW — SEAL WATER // K , SCFM - CUBIC FEET PER MINUTE (STANDARD CONDITIONS)
MK PLUG VALVE il T _ TeRTARY EFFLUENT DI/t - DUCTILE IRON PIPE (FLANGED SCH —  SCHEDULE
N4 MUD VALVE TKD — TANK DRAIN DI/2 - DUCTILE IRON PIPE (MECHANICAL JOINT)  sp — SET PONT (TYPICAL)
e  GLOBE VALVE TSL - TERTIARY SLUDGE PVC/1 — PVC PIPE (SOCKET WELDED) STDBY ~ — STANDBY
SUIDE GATE/STOP PLATE UD - UNDERDRAIN PVC/2 - PVC TUBING TOH ~  TOTAL DYNAMIC HEAD
DOd  BALL VALVE V- VENT PVC/3 — PVC DOUBLE CONTAINMENT PIPE TYP - TYPICAL
WAS — WASTE ACTIVATED SLUDGE PVC/4 — PVC PIPE (CPVC) UNO — UNLESS NOTED OTHERWISE
PVC/5 — PVC PIPE (BURIED MECHANICAL JOINT) vee — VENDOR SUPPLIED CONTROL PANEL
P8I PINCH VALVE PRESSURE REGULATING VALVE PVC/6 — PVC PIPE (BURIED FORCE MAIN) xi - mLEfMPS“R”CE
SS/1 - STAINLESS STEEL PIPE (SCH. 10S)
E}—» OVERPRESSURE RELIEF VALVE SS/2 - STAINLESS STEEL PIPE (SCH. 40)
SS/3 - STAINLESS STEEL TUBING
A TELESCOPING VALVE SS/4 - STAINLESS STEEL HOSE
AR RELEASE VALVE CS/1 - CARBON STEEL PIPE
PE/1 - POLYETHYLENE PIPING (SOCKET WELDED)
@ MOTOR OPERATED VALVE PE/2 - POLYETHYLENE TUBING (HIGH DENSITY)
D]  DIAPHRAGM VALVE PE/3 — POLYETHYLENE TUBING (LOW DENSITY)
PE/4 - POLYETHYLENE PIPING (BURIED)
DNK]  NEEDLE VALVE
PIPE SIZE
FLUD
MATERIAL/SPEC REF. #
DENOTES EXISTING PIPING
VALVE TYPE
1 GATE 6 CHECK
SPECIFICATION & > BALL 2 ANGLE
VALVE REFERENCE NO. 3 BUTTERFLY 8 PINCH OR DIAPHRAGM
(X = EXISTING) 4 PLUG 9 3-WAY OR 4—WAY
w 5 GLOBE 0 SPECIAL (SEE SPECIFICATIONS)

TWO DIGIT SYSTEM NO. TWO DIGIT SEQUENCE NO.

PROCESS & INSTRUMENTATION GENERAL NOTES:

1. THIS SHEET REPRESENTS A GENERAL LIST OF SYMBOLS AND
ABBREVIATIONS. NOT ALL ITEMS SHOWN WILL APPEAR ON THE
CONTRACT DRAWINGS. ADDITIONAL ABBREVIATIONS, NOTES, OR
LEGENDS MAY APPEAR TO INDICATE SPECIFIC CONDITIONS.

2. EQUIPMENT, PIPING, APPURTENANCES, ETC. SHOWN IN A "LIGHTER”
LINE TYPE INDICATE THE ASSOCIATED ITEM IS "EXISTING”.
EQUIPMENT, PIPING, APPURTENANCES, ETC. SHOWN IN A "DARKER”
LINE TYPE INDICATES THE ASSOCIATED ITEM IS "NEW".

3. ALL VALVES, PIPING, AND PIPING SPECIALTIES; INCLUDING BUT NOT
LIMITED TO SLOTTED PIPE DIFFUSERS, PLAIN END PIPE, STRAINERS,
ETC., SHALL BE INDEPENDENTLY SUPPORTED FROM STRUCTURAL
MEMBERS AS APPROVED BY THE ENGINEER. THE SUPPORT OF
PIPING AND APPURTENANCES FROM OTHER ASSOCIATED PIPING
SHALL NOT BE ACCEPTABLE.

4. SOME PROCESS ITEMS WHICH ARE NOT CRITICAL FOR AN
UNDERSTANDING OF THE INSTRUMENTATION FUNCTIONS HAVE BEEN
OMITTED FROM THE PROCESS AND INSTRUMENTATION DRAWINGS FOR
CLARITY. REFER TO THE MECHANICAL, STRUCTURAL, CIVIL,
ARCHITECTURAL, ELECTRICAL, HVAC, OR CONTROL DRAWINGS FOR
ADDITIONAL DETAILS.

5. REFER TO SPECIFICATION SECTION 40 05 23 "PROCESS VALVES AND
STRAINERS" FOR ADDITIONAL INFORMATION AND REQUIREMENTS
REGARDING THE TAGGED/REFERENCED VALVES IN THE FOLLOWING
SHEETS.

6. REFER TO SPECIFICATION SECTION 40 05 13 "PROCESS PIPE AND
FITTINGS™ FOR ADDITIONAL INFORMATION AND REQUIREMENTS
REGARDING THE TAGGED/REFERENCED PIPE IN THE FOLLOWING
SHEETS.

7. SOME REDUCTION FITTINGS, EXPANSION FITTINGS, COUPLINGS, ETC.
HAVE BEEN OMITTED FROM THE PROCESS AND INSTRUMENTATION
DRAWINGS FOR CLARITY. THE CONTRACTOR SHALL BE RESPONSIBLE
FOR PROVIDING ALL PIPING, FITTINGS, COUPLINGS, APPURTENANCES,
ETC. FOR COMPLETE OPERATIONAL PIPING SYSTEMS. UNLESS
OTHERWISE SPECIFIED OR INDICATED ON THE DRAWINGS, ALL
FITTINGS SHALL BE OF THE SAME TYPE, MATERIAL, STYLE,
PRESSURE RATING AND DUTY AS THE CONNECTING PIPING.
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1. INTRODUCTION

This document serves as a guide in defining the likelihood of failure scoring summary (‘LOF SCORING’ tab)
presented in the Pump Station Asset Inventory Spreadsheet. The guidelines provided in this document may be useful
printed, laminated and kept at each pump station for the operator to reference during reassessment of the assets.

The likelihood of failure scores were developed from a visual condition assessments. Available performance
indicators, such as pressure gauges, were used when available. This guide is intended to be used during future
inspections of the assets to obtaining meaningful and consistent ratings.

The following is a summary of the pump station systems this guides apply:

1. MECHANICAL & ROTATING EQUIPMENT
e  Process Equipment

2. MECHANICAL & RECIPROCATIONG EQUIPMENT
e Process Equipment

3. MECHANICAL PIPING & VALVES
e Process Equipment

4, HEATING VENTILATION & AIR CONDITIONING
e HVAC Equipment

5. HVAC DUCTWORK
e HVAC Equipment

6. INSTRUMENTATION
o Control Systems

7. ARCHITECTURAL & STRUCTURAL

e Building

o Wet Well
e Dry Well
e Valve Pit

8. OTHER RECORDS
e Land & Improvements
e Electric Service
e Electrical Distribution
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2. LIKELIHOOD OF FAILURE ASSESSMENT RATING GUIDELINES

2.1 MECHANICAL AND ROTATING EQUIPMENT

Condition Indicators: Utilizes observations and comparison to design documentation:

1.

2.
3,
4.

Unit age as a percentage of the expected life,

a. Design life as stated by manufacturer’s specifications

b. Design engineer statement

c. Other recognized records

Unit shows trouble or early heavy repair,

Visual indication of leaking at either minor or major components, and/or
Visual indication of signs of wear.

Performance Indicators: Utilizes diagnostic test data for sources which may include:

1.

2
3,
4.
5
6
7

Flow rate as compared to certified curve,
Diagnostic data,

Vibration analysis,

Ultrasound,

Thermography,

Oil Analysis, and /or

Energy efficiency testing.

Reliability Indicators: Utilizes information obtained through records or personnel accounts:

1.

2
3,
4.
5
6

CMMS Data,

Preventive maintenance or historical records,
Corrective maintenance records,

Efficiency testing comparisons,

As-built plans, and/or

Condition assessment history.

Rating (Grade)

1 - Excellent: Asset fully functional as designed with no visible defects or wear.

1.
2.

Looks like it did when it was first installed and accepted.

Runs smooth with very little vibration or unexpected noise levels.

a. Consider the type of equipment.

b. Compressors are intrinsically noisier than centrifugal pumps of the same rated horse power.

o No leaking around the bearing housings.
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o No leaking around oil and/or mechanical seals or seal housings.
e  Shafts show no signs of wear, heating, or deterioration.

e Housings are clean, painted by the manufacturer, showing no signs of overheating, burning,
wear, cracking, or deterioration.

e Air ducts, screens and channels are clean and flowing unrestricted.
o Welds are complete, strong, no pitting or cracking and no signs of wear.
c.  Mountings are secure with no signs of wear, cracking, and excessive vibration.

o Concrete pedestal is new with no cracking broken edges and fresh seal.

2 - Good Overall Condition: Asset fully functional for current operating conditions with no visible signs of
minor defects or wear.

1.
2.
3.

Looks like it did when it was first installed and accepted.
Runs smooth with very little vibration, noise and no cavitation in pumps.
Slight leaking around the covers and housings may be acceptable.

a. Consider that larger gasketed covers may leak slightly as they age or as they are removed and
replaced for service.

b. Consider the amount of leakage verses the size of reservoir capacity. Leakage may not affect the
operation of the unit.

No leaking around bearings, oil and/or mechanical seals or seal housings.

a. Shafts show no signs of wear, heating, or deterioration.

Housings are clean, freshly painted, showing no signs of overheating, wear, cracking, or deterioration.
a. Airducts, screens and channels are clean and flowing unrestricted.

b. Welds are complete, strong, no signs of stress, pitting or cracking.

c. No pitting between mating parts; and no signs of rubbing.

d. Mountings are secure but may show signs of wear due to retightening and adjustment, no signs of
cracking, excessive vibration.

e. Pedestal still looks new may have some signs that work (oil changes scratching from heavy tools).
No cracking or broken edges or seal.

f. No pitting between mating parts; and no signs of rubbing.

g. Mountings are secure but may show signs of wear due to retightening and adjustment, no signs of
cracking, excessive vibration.

h. Pedestal still looks new may have some signs that work (oil changes scratching from heavy tools).
No cracking or broken edges or seal.

3 - Fair Overall Condition: Asset functions as needed for current operating condition.

1.

There are some visible signs of wear, but show no signs of abuse.
a. Hammering, heating, chipping, or scoring.

b. Brush away lose paint to reveal the surface and assure that there is no cracking.

City of Portland (222804.79) 2-2 Woodard & Curran

June 28, 2013



A

y

a~ K

WOODARD
&CURRAN

c. Runs with very little vibration, there may be some noise but not from bearings; and there should be
no cavitation in pumps.

d. Slight leaking around the bearing housings may be acceptable.

e. Consider that larger gasket covers may leak slightly as they age or as they are removed and
placed back.

f. Consider the amount of leakage verses the size of reservoir capacity.
g. Leakage cannot cause excessive oil retention under or around the unit.
Shafts show no signs of wear, heating, or deterioration.

Housings may be dusty or freshly painted, showing no signs of overheating, wear, cracking, or
deterioration.

Air ducts, screens and channels are clean and flowing unrestricted.
Welds show no pitting, cracking or signs of stress.

Mountings are secure but may show signs of wear due to retightening and adjustment, no signs of
cracking, excessive vibration.

4 - Poor Overall Condition: Asset is operable, but does not function as needed for current operating
conditions.

1.

4.
5.
6.

This asset can be maintained, rebuilt or a subcomponent replaced to restore its condition to a higher
level.

No equipment can be restored back to its original excellent condition standard and therefore cannot
receive a grade of five.

There are visible signs of defects, equipment wear is more than should be expected and there may be
personnel safety issues.

Excessive vibration.
Leaking packing and seals caused by shaft vibration.

Constantly replacing seals and packing.

5 - Inoperable: Asset is non-functional, requires major repair, rebuild or replacement to restore operation.

1.

3.
4.

This equipment cannot be sufficiently maintained, rebuilt or component replaced to restore it back to a
higher condition standard.

There are visible signs of major defects, equipment wear is more than expected and there may be
personnel safety issues.

Excessive vibration.

Leaking packing and seals caused by shaft vibration.

0 - Abandoned: Asset is abandoned in place; this equipment may only need minimal maintenance to be
placed in service.
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2.2 MECHANICAL AND RECIPROCATING EQUIPMENT
Condition Indicators: Utilizes observations and comparison to design documentation:
1. Unit age as a percentage of the expected life,
a. Design life as stated by manufacturers’ specifications
b. Design engineer statement
c. Other recognized records
2. Unit shows trouble or early heavy repair,
3. Visual indication of leaking at either minor or major components, and/or
4. Visual indication of signs of wear.
Performance Indicators: Utilizes diagnostic test data for sources which may include:
1. Flow rate as compared to certified curve,
2. Diagnostic data,
3. Vibration analysis,
4. Ultrasound,
5. Thermography,
6. Oil Analysis, and /or
7. Energy efficiency testing.
Reliability Indicators: Utilizes information obtained through records or personnel accounts:
1. CMMS Data,
2. Preventive maintenance or historical records,
3. Corrective maintenance records,
4. Efficiency testing comparisons,
5. As-built plans, and/or
6. Condition assessment history.
Rating (Grade)
1 - Excellent Overall Condition: Asset fully functional as designed with no visible defects or wear.
1. Looks like it did when it was first installed and accepted.
2. Runs smooth with very little vibration or unexpected noise levels.
a. Consider the type of equipment.
b. Reciprocating equipment is intrinsically noisy.
3. No leaking around the bearing housings.
4. No leaking around oil and/or mechanical seals or seal housings.
5. Shafts show no signs of wear, heating, or deterioration.
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7.
8.
9.

10.

Housings are clean, painted by the manufacturer, showing no signs of overheating, burning, wear,
cracking, or deterioration.

Air screens and channels are clean and flowing unrestricted.
Welds are complete, strong, no pitting or cracking and no signs of wear.
Mountings are secure with no signs of wear, cracking, and excessive vibration.

Concrete pedestal is new with no cracking broken edges and fresh seal.

2 - Good Overall Condition: Asset fully functional for current operating conditions with no visible signs of
minor defects or wear.

1.
2.
3.

10.

1.

Looks like it did when it was first installed and accepted.
Runs smooth with very little vibration, noise and no cavitation in pumps.
Slight leaking around the covers and housings may be acceptable.

a. Consider that larger gasket covers may leak slightly as they age or as they are removed and
replaced for service.

b. Consider the amount of leakage verses the size of reservoir capacity. Leakage may not affect the
operation of the unit.

No leaking around bearings, oil and/or mechanical seals or seal housings.
Shafts show no signs of wear, heating, or deterioration.

Housings may show signs that maintenance has been provided but showing no signs of overheating,
wear, cracking, or deterioration.

Air ducts, screens and channels are clean and flowing unrestricted.
Welds are complete, strong, no signs of stress, pitting or cracking.
No pitting between mating parts; and no signs of rubbing.

Mountings are secure but may show signs of wear due to retightening and adjustment, no signs of
cracking, excessive vibration.

Pedestal still looks new may have some signs that work (oil changes scratching from heavy tools). No
cracking or broken edges or seal.

3 - Fair Overall Condition: Asset functions as needed for current operating conditions.

1.

There are some visible signs of wear, but show no signs of abuse.
a. Hammering, heating, chipping, or scoring.

b. Brushes away lose paint to reveal the surface and assure that there is no cracking.

2. Runs with very little vibration, there may be some noise but not from bearings.
3. Slight leaking around the bearing housings may be acceptable.
a. Consider that larger gasket covers may leak slightly as they age or as they are removed and
placed back.
b. Consider the amount of leakage verses the size of reservoir capacity.
c. Leakage cannot cause excessive oil retention under or around the unit.
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4. Shafts show no signs of wear, heating, or deterioration.

5. Housings may be dusty or freshly painted, showing no signs of overheating, wear, cracking, or
deterioration.

6. Airducts, screens and channels are clean and flowing unrestricted.
7. Welds show no pitting, cracking or signs of stress.

8. Mountings are secure but may show signs of wear due to retightening and adjustment, no signs of
cracking, excessive vibration.

4 - Poor Overall Condition: Asset is operable, but does not function as needed for current operating
conditions.

1. This asset can be maintained, rebuilt or a subcomponent replaced to restore its condition to a higher
level.

2. No equipment can be restored back to its original excellent condition standard and therefore cannot
receive a grade of five.

3. There are visible signs of defects, equipment wear is more than should be expected and there may be
personnel safety issues.

4. Excessive vibration.
5. Leaking packing and seals caused by shaft vibration.
6. Constantly replacing seals and packing.
5- Inoperable: Asset is non-functional, requires major repair, rebuild or replacement to restore operation.

1. This equipment cannot be sufficiently maintained, rebuilt or component replaced to restore it back to a
higher condition standard.

2. There are visible signs of major defects, equipment wear is more than expected and there may be
personnel safety issues.

3. Excessive vibration.
4. Leaking packing and seals caused by shaft vibration.

0 - Abandoned: Asset is abandoned in place; this equipment may only need minimal maintenance to be
placed in service.
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2.3 MECHANICAL PIPING AND VALVES

Rating (Grade)
1 - Excellent Overall Condition: Asset fully functional as designed with no visible defects or wear.

1.

2.
3.
4

© © N o o

Looks like it did when it was first installed and accepted.

Pipe is properly sized and specified for the intended purpose.

Gages and other ancillary equipment are new and working properly.

Pipe hangers and supports are aligned, spaced properly and tight against the pipe.
a. Pipe is being supported not sagging.

There is proper clearance between pipe and wall or other obstruction.

Pipe joint restrainers are properly constructed, secure and tight.

Thrust blocking is tight, secure and designed correctly for the intended purpose.
Pipe joints are secure and tight with no leaks.

The types of pipe joints that will generally be encountered are:

a.  Mechanical joint No missing “T” bolts or nuts, rubber gasket is seated properly, not protruding or
pinched

b. Flange joint there are no bolts or nuts missing, gasket is secure and not protruding.

c. Glue jointis constructed properly without excessive splash from glue or primer, or excess has been
properly cleaned.

d. Thread or (Screw) joint is properly constructed excess pipe joint compound is cleaned up.

e. Bell and spigot joint no lead joint is acceptable, Rubber ring is seated properly and not protruding.
Use a feeler gage is necessary to check ring seat.

f.  Soldered joints are clean and secure without excess solder drip.
Brazed joints are clean and secure without excess solder drip.

Welded pipe is secured no cracking welds and no signs of undercut or buried slag. Weld looks
solid and complete with good penetration all around.

i.  Hot Air Fusion of Plastic Pipe the butt connection looks solid and even all around.

10. The types of pipe that will be encountered are:

a. Ductile iron no signs of corrosion

b. Castiron no signs of corrosion

c. Steel
¢ High and low Carbon no signs of corrosion
e Sch-80 Sch-40 no signs of corrosion

e Galvanized Pipe is coated with sacrificial zinc this may have corroded slightly to protect the
iron pipe under the zinc.

d. Copper tubing

City of Portland (222804.79) 2-7 Woodard & Curran
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1.
12.
13.
14.
15.

16.

17.

o Type K some patina may develop to protect the copper under.

e Type L some patina may develop to protect the copper under.
e. Stainless steel tubing no signs of corrosion
f.  Plastic

e  PVC no cracking or signs of UV degradation.

o  SDR-35 cracking or signs of UV degradation.

e  Spec. C-900 cracking or signs of UV degradation.

e UV Resistant Pipe cracking or signs of UV degradation.

o Other special plastic types based on specific application and chemical resistance
requirements.

Pipe casings are in good shape.

Pipe exterior is protected from corrosion and UV degradation.

If there is insulation it is in good shape and protected from heat and UV degradation.

Valves are of proper size, class, rating and configuration for the application.

Valves are positioned correctly for operation.

a. Check Valves are used for backflow protection, and to force the flow in a single direction.
b. Gate valves, Ball valves, slide gates, Plug valves will cavitate if in a throttling application.

c. Gate valves, globe style valves, Diaphragm valves and cone valves are generally good for
throttling.

Valve operators are new.

a. The valve operates freely

b. The screw and yoke are new

c. The valve bonnet is not leaking

d. No drips or leaks from the operator

Automated operators are new and operating correctly

2 - Good Overall Condition: Asset fully functional for current operating conditions with no visible signs of
minor defects or wear.

1.

2
3.
4.
S

There may be sings that maintenance has been provided.

No Hammering, chipping gouging, heating or cutting.

Pipe is properly sized and specified for the intended purpose.

Gages and other ancillary equipment are working properly.

Pipe hangers and supports are aligned, spaced properly and tight against the pipe.
a. Pipe is being supported not sagging.

There is proper clearance between pipe and wall or other obstruction.

City of Portland (222804.79) 2-8 Woodard & Curran
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7. Pipe joint restrainers are properly constructed, secure and tight.

8. Thrust blocking is tight, secure and designed correctly for the intended purpose.

9. Pipe joints are secure and tight with no leaks.

10. The types of pipe joints that will generally be encountered are:

a.

Mechanical joint No missing “T” bolts or nuts, rubber gasket is seated properly, not protruding or
pinched

Flange joint there are no bolts or nuts missing, gasket is secure and not protruding.

Glue joint is constructed properly without excessive splash from glue or primer, or excess has been
properly cleaned.

Thread or (Screw) joint is properly constructed excess pipe joint compound is cleaned up.

Bell and spigot joint no lead joint is acceptable, Rubber ring is seated properly and not protruding.
Use a feeler gage is necessary to check ring seat.

Soldered joints are clean and secure without excess solder drip.
Brazed joints are clean and secure without excess solder drip.

Welded pipe is secured no cracking welds and no signs of undercut or buried slag. Weld looks
solid and complete with good penetration all around.

Hot Air Fusion of Plastic Pipe the butt connection looks solid and even all around.

11. The types of pipe that will be encountered are:

a. Ductile iron no signs of corrosion
b. Castiron no signs of corrosion
c. Steel
e High and low Carbon no signs of corrosion
o  Sch-80 Sch-40 no signs of corrosion
e (Galvanized Pipe is coated with sacrificial zinc this may have corroded slightly to protect the
iron pipe under the zinc.
d. Copper tubing
e Type K some patina may develop to protect the copper under.
o Type L some patina may develop to protect the copper under.
e. Stainless steel tubing no signs of corrosion
f.  Plastic
e  PVC no cracking or signs of UV degradation.
e  SDR-35 cracking or signs of UV degradation.
e Spec. C-900 cracking or signs of UV degradation.
e UV Resistant Pipe cracking or signs of UV degradation.
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o Other special plastic types based on specific application and chemical resistance
requirements.

Pipe casings are in good shape.
Pipe exterior is protected from corrosion and UV degradation.
i. Ifthere is insulation it is in good shape and protected from heat and UV degradation.
j.  Valves are of proper size, class, rating and configuration for the application.
o  Check Valves are used for backflow protection, and to force the flow in a single direction.
o (Gate valves, Ball valves, slide gates, Plug valves will cavitate if in a throttling application.

o (Gate valves, globe style valves, Diaphragm valves and cone valves are generally good for
throttling.

12. Valve operators are new.
a. The valve operates freely
b. The screw and yoke are new
c. The valve bonnet is not leaking
d. No drips or leaks from the operator
13. Automated operators are operating correctly
3 - Fair Overall Condition: Asset functions as needed for current operating conditions
1. There are some visible signs of wear or maintenance, but show no signs of abuse.
a. Hammering, heating, chipping, or scoring cutting.
b. Brushes away lose paint to reveal the surface and assure that there is no cracking.
2. Pipe is properly sized and specified for the intended purpose.

3. Gages and other ancillary equipment are working properly.

>

Pipe hangers and supports are aligned, spaced properly and tight against the pipe.
a. Pipe is being supported not sagging.

There is proper clearance between pipe and wall or other obstruction.

Pipe joint restrainers are properly constructed, secure and tight.

Thrust blocking is tight, secure and designed correctly for the intended purpose.

Pipe joints are secure and tight with no leaks.

© © N o o»m

The types of pipe joints that will generally be encountered are:

a. Mechanical joint-on missing “T” bolts or nuts, rubber gasket is seated properly, not protruding or
pinched

b. Flange joint there are no bolts or nuts missing, gasket is secure and not protruding.

c. Glue jointis constructed properly without excessive splash from glue or primer, or excess has been
properly cleaned.

d. Thread or (Screw) joint is properly constructed excess pipe joint compound is cleaned up.
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10.

a.
b.
C.

Bell and spigot joint no lead joint is acceptable, Rubber ring is seated properly and not protruding.
Use a feeler gage is necessary to check ring seat.

Soldered joints are clean and secure without excess solder drip.
Brazed joints are clean and secure without excess solder drip.

Welded pipe is secured no cracking welds and no signs of undercut or buried slag. Weld looks
solid and complete with good penetration all around.

Hot Air Fusion of Plastic Pipe the butt connection looks solid and even all around.

The types of pipe that will be encountered are:

Ductile iron slight signs of corrosion

Cast iron slight signs of corrosion

Steel

o High and low Carbon slight signs of corrosion
e Sch-80, Sch-40 slight signs of corrosion

e (Galvanized Pipe is coated with sacrificial zinc this may have corroded slightly to protect the
iron pipe under the zinc

Copper tubing

e Type K some patina may develop to protect the copper under.
e Type L some patina may develop to protect the copper under.
Stainless steel tubing no signs of corrosion

Plastic

e  PVC no cracking or signs of UV degradation.

o  SDR-35 cracking or signs of UV degradation.

e Spec. C-900 cracking or signs of UV degradation.

e UV Resistant Pipe cracking or signs of UV degradation.

o Other special plastic types based on specific application and chemical resistance
requirements.

11. Pipe casings are in good shape.
12. Pipe exterior is protected from corrosion and UV degradation.
13. If there is insulation it is in good shape and protected from heat and UV degradation.
14. Valves are of proper size, class, rating and configuration for the application.
15. Valves are positioned correctly for operation.
a. Check Valves are used for backflow protection, and to force the flow in a single direction.
b. Gate valves, Ball valves, slide gates, Plug valves will cavitate if in a throttling application.
c. Gate valves, globe style valves, Diaphragm valves and cone valves are generally good for
throttling.
City of Portland (222804.79) 2-11 Woodard & Curran
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16.

17.

Valve operators are new.

a. The valve operates freely

b. The screw and yoke are new

c. The valve bonnet is not leaking

d. No drips or leaks from the operator

Automated operators are operating correctly

4 - Poor Overall Condition: Asset is operable, but does not function as needed for current operating
conditions.

Note: The piping system should be considered in poor shape if two or more of the following
conditions exist:

Note: No equipment can be restored back to its original excellent condition standard and therefore
cannot receive a grade of five.

1.

This asset can be maintained, rebuilt or a subcomponent replaced to restore its condition to a higher
level.

There are heavy visible signs of wear or maintenance, showing signs of abuse.

a. Hammering, heating, chipping, or scoring cutting.

b. Brushes away lose paint to reveal the surface and assure that there is no cracking.

Pipe is improperly sized and specified for the intended purpose.

Gages and other ancillary equipment are not working properly.

Pipe hangers and supports are not aligned and tight against the pipe.

Pipe sags.

There is no clearance between pipe and wall or other obstruction.

Pipe joint restrainers are not properly constructed, secure and tight there is some dripping or leaking.

Thrust blocking is tight, secure and designed correctly for the intended purpose.

. Pipe joints may be leaking.

. The types of pipe joints that will generally be encountered are:

a. Mechanical joint missing “T” bolts or nuts, rubber gasket is protruding or pinched
b. Flange joint there are bolts or nuts missing, gasket is protruding.

Glue joint has excessive splash from glue or primer.

Thread or (Screw) joint is not properly constructed excess pipe joint compound.

Bell and spigot joint no lead joint is acceptable, Rubber ring not seated properly and/or protruding.

-~ @ o o

Soldered joints have excess solder drip or run.

Brazed joints have excess solder drip or run the joint is not soldered correctly.

= @

Welded pipe is not secured there may be some cracked welds, signs of undercut or buried slag.

i.  Hot Air Fusion of Plastic Pipe the butt connection is not even all around.
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12. The types of pipe that will be encountered are:

Ductile iron slight signs of corrosion

Cast iron signs of corrosion

Steel

e High and low Carbon signs of corrosion
e Sch-80, Sch-40 signs of corrosion

o (Galvanized Pipe is coated with sacrificial zinc this coating may have been scraped away and
the iron pipe is exposed and corroding.

Copper tubing copper is beginning to corrode severely and is turning bluish green
Stainless steel tubing is showing signs of corrosion

Plastic

e  PVC cracking or signs of UV degradation.

e  SDR-35 cracking or signs of UV degradation.

e Spec. C-900 cracking or signs of UV degradation.

e UV Resistant Pipe cracking or signs of UV degradation.

e Other special plastic types based on specific application and chemical resistance
requirements.

Pipe casings are in poor shape.
Pipe exterior is not protected from corrosion and UV degradation.
Insulation is in poor shape and no longer protects from heat and UV degradation.

Valves are not properly sized, or the class is wrong, or the rating and configuration are wrong for
the application.

Valves are not positioned correctly for operation.
Check Valves are in poor shape and do not seat correctly.
Gate valves, Ball valves, slide gates, Plug valves are being used in a throttling application.

Gate valves, globe style valves, Diaphragm valves and cone valves are generally good for
throttling, but they are being used | an application that the velocity is too quick causing cavitation.

13. Valve operators are in poor shape

a.
b.
C.
d.

The valve does not operates freely
The screw and yoke are damaged
The valve bonnet is leaking

Drips or leaks from the operator

14. Automated operators are not operating correctly

5 - Inoperable: Asset is non-functional, requires major repair, rebuild or replacement to restore operation.
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Note: The piping system should be considered in inoperable if four or more of the following
conditions exist:

1. There are heavy visible signs of wear or showing signs of abuse.

a.
b.

Pipe is improperly sized and specified for the intended purpose.

© o N o g bk~ w N

a.
b.

c
d.
e
f

7 @

Hammering, heating, chipping, or scoring cutting.

Brushes away lose paint to reveal the surface there are signs of cracking.

Gages and other ancillary equipment are not working.

Pipe hangers and supports are not aligned and tight against the pipe. i Pipe is being is sagging.
There is no clearance between pipe and wall or other obstruction.

Pipe joint restrainers are not properly constructed, secure and tight there is some dripping or leaking.
Thrust blocking is tight, secure and designed correctly for the intended purpose.

Pipe joints may be leaking.

The types of pipe joints that will generally be encountered are:

Mechanical joint missing “T” bolts or nuts, rubber gasket is protruding or pinched

Flange joint there are bolts or nuts missing, gasket is protruding.

Glue joint has excessive splash from glue or primer.

Thread or (Screw) joint is not properly constructed excess pipe joint compound.

Bell and spigot joint no lead joint is acceptable, Rubber ring not seated properly and/or protruding.
Soldered joints have excess solder drip or run.

Brazed joints have excess solder drip or run the joint is not soldered correctly.

Welded pipe is not secured there may be some cracked welds, signs of undercut or buried slag.

Hot Air Fusion of Plastic Pipe the butt connection is not even all around.

10. The types of pipe that will be encountered are:

a. Ductile iron slight signs of corrosion
b. Cast iron signs of corrosion
c. Steel
e High and low Carbon signs of corrosion
e Sch-80, Sch-40 signs of corrosion
e (Galvanized Pipe is coated with sacrificial zinc this coating may have been scraped away and
the iron pipe is exposed and corroding.
d. Copper tubing copper is beginning to corrode severely and is turning bluish green
e. Stainless steel tubing is showing signs of corrosion
f.  Plastic
e  PVC cracking or signs of UV degradation.
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1.
12.
13.
14.

15.
16.

17

18.

19.

e  SDR-35 cracking or signs of UV degradation.
e  Spec. C-900 cracking or signs of UV degradation.
e UV Resistant Pipe cracking or signs of UV degradation.

o Other special plastic types based on specific application and chemical resistance
requirements.

Pipe casings are in poor shape.
Pipe exterior is not protected from corrosion and UV degradation.
Insulation is in poor shape and no longer protects from heat and UV degradation.

Valves are not properly sized, or the class is wrong, or the rating and configuration are wrong for the
application.

Valves are not positioned correctly for operation.
Check Valves are in poor shape and do not seat correctly.
Gate valves, Ball valves, slide gates, Plug valves are being used in a throttling application.

Gate valves, globe style valves, Diaphragm valves and cone valves are generally good for throttling, but
they are being used | an application that the velocity is too quick causing cavitation.

Valve operators are in poor shape

a. The valve does not operates freely
b. The screw and yoke are damaged
c. The valve bonnet is leaking

d. Drips or leaks from the operator

20. Automated operators are not operating correctly
0 - Abandoned: asset is abandoned in place; this equipment may only need minimal maintenance to be placed
in service.
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2.4 HEATING, VENTILATION AND AIR CONDITIONING (HVAC)

Condition Indicators: Utilizes observations and comparison to design documentation:

1.

2.
3,
4.

Unit age as a percentage of the expected life,

a. Design life as stated by manufacturer’s specifications

b. Design engineer statement

c.  Other recognized records

Unit shows trouble or early heavy repair,

Visual indication of leaking at either minor or major components, and/or

Visual indication of signs of wear.

Performance Indicators: Utilizes diagnostic test data for sources which may include:

1.

2
3,
4.
5
6
7

Flow rate as compared to certified curve,
Diagnostic data,

Vibration analysis,

Ultrasound,

Thermography,

Oil Analysis, and /or

Energy efficiency testing.

Reliability Indicators: Utilizes information obtained through records or personnel accounts:

1.
2
3.
4.
S

6.

CMMS Data,

Preventive maintenance or historical records,
Corrective maintenance records,

Efficiency testing comparisons,

AS-built plans, and/or

Condition assessment history.

HVAC System Main Components

1.

Compressor — compresses refrigerant into a smaller volume for use on the high side of the unit. This
unit is typically piston or rotary vane.

Condenser —is a coil with channeling fins that allows the refrigerant to condense where heat is given off
to the atmosphere before entering the receiver.

Receiver — stores hot refrigerant from the compressor for the system and is the main supply when the
system needs refrigerant.

4. Expansion valve — holds the refrigerant on the high side of the unit and open automatically to allow
refrigerant to flow slowly through the evaporator.
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5.

Evaporator — is a coil with channeling fins that allows the refrigerant to evaporate while air is forced
through the fins. The evaporative reaction absorbs heat from the air which in turn removes humidity and
cools the air.

Rating (Grade)

1 - Excellent Overall Condition: Asset fully functional as designed with no visible defects or wear.

1.
2.

2 e

10.
1.
12.
13.

14.
15.

16.

Looks like it did when it was first installed and accepted.

There are no leaks in the system. This can typically be verified by screening the system with a halogen
Sensor.

a. Pay special attention to the high side piping and capillary lines.

Check all major components they should be new with no signs of maintenance or abuse.
There should be no signs of handling abuse.

Name plate is clean, readable and in good condition.

The housing is properly specified, sized and constructed for intended purpose.

a. The housing is kept clean inside

b. Think of the atmosphere, unit size and other necessary components.

Lifting hooks and jacks are in good shape.

The bushings and covers are in good shape.

There are no signs of corrosion or deterioration.

There are no signs of abuse to the condensers or evaporators

All panel doors swing free and easy.

All locking and Lockout-tagout mechanisms are working properly.

Pressure-relief devices are operating, clean, and in good shape.

a. Pressure-vacuum valves

b. Expansion valves or tanks

All gauges are new, operating correctly and readings are within operating parameters.
No Irregularities!

a. Thermometers

b. Sight glass

c. Pressure-Vacuum gages
d. Alarms

e. Relays

Filters are clean and replaced often
a. Often dates are kept o the unit this is a good indication.
b. Remember there are air filters and there are oil or fluid filters
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c. All coils and fins are operating, in good shape and free of any blockage or debris.
o No bent fins

d. Grounding is secure with no signs of deterioration.

e. If electric line ends are visible there are no signs of heating, arching and there are no strands
missing or pulled.

f. Mountings are secure with no signs of over-torque, wear, or cracking.

g. Concrete pedestal is new with no cracking broken edges and fresh seal.

2 - Good Overall Condition: Asset fully functional for current operating conditions with no visible signs of
minor defects or wear. There may be signs that maintenance has been provided.

1.

o B~ DD

© © N o

10.
1.
12.

13.

There are no leaks in the system. This can typically be verified by screening the system with a halogen
Sensor.

a. Pay special attention to the high side piping and capillary lines.

Check all major components they should be minor signs of maintenance but no abuse.
There should be no signs of handling abuse.

Name plate is clean, readable and in good condition.

The housing is properly specified, sized and constructed for intended purpose.
a. The housing is kept clean inside

b. Think of the atmosphere, unit size and other necessary components.
Lifting hooks and jacks are in good shape.

The bushings and covers are in good shape.

There are no signs of corrosion or deterioration.

There are no signs of abuse to the condensers or evaporators

a. There are no bent channeling fins.

b. If some fins have been bent they have been properly combed out.

All panel doors swing free and easy.

All locking and Lockout-tag out mechanisms are working properly.
Pressure-relief devices are operating, clean, and in good shape.

a. Pressure-vacuum valves

b. Expansion valves or tanks

All gauges are operating correctly and readings are within operating parameters.
a. Some of these components may have been replaced during maintenance.
b. Thermometers

c. Sightglass

d. Pressure-Vacuum gages
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e. Alarms
f.  Relays

Filters are clean and replaced often

a. Often dates are kept o the unit this is a good indication.

b. Remember there are air filters and there are oil or fluid filters

All coils and fins are operating, in good shape and free of any blockage or debris.
Grounding is secure with no signs of deterioration.

If electric line ends are visible there are no signs of heating, arching and there are no strands missing or
pulled.

Mountings are secure with no signs of over-torque, wear, or cracking.

Concrete pedestal is new with no cracking broken edges and fresh seal.

3 - Fair Overall Condition: Asset functions as needed for current operating conditions

1.
2.
3.

10.
1.

12.

13.

There are some visible signs of wear, but show no signs of abuse.
There may be signs that maintenance has been provided.

There are no leaks in the system. This can typically be verified by screening the system with a halogen
sensor.

a. Pay special attention to the high side piping and capillary lines.

Check all major components there should be minor signs of maintenance but no abuse.
a. Some of these components may have been replaced.

There should be no signs of handling abuse.

Name plate is clean, readable and in good condition.

The housing is properly specified, sized and constructed for intended purpose.

a. The housing is kept clean inside

b. Think of the atmosphere, unit size and other necessary components. i.e., liting hooks and jacks
are in good shape.

May show signs of use for maintenance

The bushings and covers are in good shape.

There are no signs of corrosion or deterioration.

There are no signs of abuse to the condensers or evaporators

a. If some fins may have been bent they have been properly combed out.

b. May have some signs of external corrosion based on the age of the system.
All panel doors swing free and easy.

a. Panel doors will show signs of age and continued maintenance.

All locking and lockout-tagout mechanisms are working properly.
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14.

19.

16.

17.
18.
19.

20.
21.

a. May be showing signs of use but no abuse.

Pressure-relief devices are operating, clean, and in good shape.

a. Pressure-vacuum valves

b. Expansion valves or tanks

All gauges are operating correctly and readings are within operating parameters.
a. Some of these components may have been replaced during maintenance.

b. Thermometers

c. Sight glass

d. Pressure-Vacuum gages
e. Alarms

f.  Relays

Filters are clean and replaced often.

a. Often dates are kept o the unit this is a good indication.

b. Remember there are air filters and there are oil or fluid filters

All coils and fins are operating, in good shape and free of any blockage or debris.
Grounding is secure with no signs of deterioration.

If electric line ends are visible there are no signs of heating, arching and there are no strands missing or
pulled.

Mountings are secure with no signs of over-torque, wear, or cracking.

Concrete pedestal is new with no cracking broken edges and fresh seal.

4 - Poor Overall Condition: Asset is operable, but does not function as needed for current operating
conditions.

1.

This asset can be maintained, rebuilt or a subcomponent replaced to restore its condition to a higher
level.

2. No equipment can be restored back to its original excellent condition standard and therefore cannot
receive a grade of five.

3. There are some visible signs of wear, and shows no signs of abuse.

4. There may be signs that maintenance has been provided.

5. There are no leaks in the system. This can typically be verified by screening the system with a halogen
Sensor.
a. Pay special attention to the high side piping and capillary lines.

6. Check all major components there should be minor signs of maintenance but no abuse.
a. Some of these components may have been replaced.

7. There should be no signs of handling abuse.

8. Name plate is clean, readable and in good condition.
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10.

1.

12.

13.

14.

15.

16.

17.

18.

19.
20.
21.

22.

The housing is properly specified, sized and constructed for intended purpose.
a. The housing is kept clean inside

b. Think of the atmosphere, unit size and other necessary components.
Lifting hooks and jacks are not in good shape.

The bushings and covers are not in good shape.

There are some signs of corrosion or deterioration.

There are some signs of abuse to the condensers or evaporators

a. Some fins may have been bent and they are currently blocking air flow.

b. May have some signs of external corrosion based on the age of the system.
All panel doors are hard to open.

a. Panel doors will show signs of age and continued maintenance.

Locking and lockout-tag out mechanisms are not working properly.

a. May be showing signs of use but no abuse.

Pressure-relief devices are not operating correctly and are not clean.

a. Pressure-vacuum valves

b. Expansion valves or tanks

All gauges are not operating correctly or readings are not within operating parameters.
a. Some of these components may need to be replaced.

b. Thermometers

c. Sight glass

d. Pressure-Vacuum gages

e. Alarms

f.  Relays

Filters are not clean.

a. Noindication that filters are changed regularly.

All coils and fins are operating, but there may be a blockage or debris.
Grounding is not secure with slight signs of deterioration.

If electric line ends are visible there may be some signs of heating, arching but there are no strands
missing or pulled.

Mountings are not secure may have signs of over-torque, wear, or cracking.

a. Concrete pedestal is may have some cracking broken edges.

5- Inoperable: Asset is non-functional, requires major repair, rebuild or replacement to restore operation.

1.
2.

There are heavy visible signs of wear, and shows slight signs of abuse.

There may be signs that maintenance has been provided.
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10.

1.
12.

13.

14.

15.

16.
17.
18.

There are leaks in the system. This can typically be verified by screening the system with a halogen
Sensor.

a. Pay special attention to the high side piping and capillary lines.

Check all major components if there are signs of abuse this unit should be considered Inoperable.
a. Components that need to be replaced have not been replaced.

There are signs of handling abuse.

Name plate is no longer readable.

The housing is no longer properly specified, sized and constructed for intended purpose.

a. The housing is not kept clean inside

b. Think of the atmosphere, unit size and other necessary components. i Lifting hooks and jacks are
not in good shape.

The bushings and covers are not in good shape.

There are major signs of corrosion or deterioration.

There are some signs of abuse to the condensers or evaporators

a. Some fins may have been bent and they are currently blocking air flow over 30% of the coil
b. Showing signs of external corrosion and deterioration more than should be expected.

All panel doors are hard to open or they may not completely close.

Locking and lockout-tagout mechanisms are not working properly. i May be showing signs of use but no
abuse.

Pressure-relief devices are not operating correctly and are not clean.
a. Pressure-vacuum valves

b. Expansion valves or tanks

All gauges are not operating correctly or readings are not within operating parameters.
a. Some of these components may need to be replaced.

b. Thermometers

c. Sightglass

d. Pressure-Vacuum gages

e. Alarms

f.  Relays

Filters are not clean.

a. Noindication that filters are changed regularly.

All coils and fins are operating, but there may be a blockage or debris.
Grounding is not secure with slight signs of deterioration.

If electric line ends are visible there may be some signs of heating, arching but there are no strands
missing or pulled.
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19. Mountings are not secure may have signs of over-torque, wear, or cracking.
20. Concrete pedestal is may have some cracking broken edges.

0 - Abandoned: Asset is abandoned in place; this equipment may only need minimal maintenance to be
placed in service.
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2.5 HVAC DUCTWORK

Ductwork Material of Construction

1.
2.
3.

Fiberglass
Plastic

Sheet metal

Ventilation Duct Components

1.

2
3
4.
5
6
7

Supply air duct

Return or exhaust air duct
Dampers

Splitters

Turning vanes

Diffusers

Grills (Registers)

Rating (Grade)

1 - Excellent Overall Condition: Asset fully functional as designed with no visible defects or wear. Looks like it
did when it was first installed and accepted.

1.
2.

There are no signs of corrosion or deterioration.

Exposed air duct is often insulated

a. This insulation must be in good shape without holes except for where the access panel is.
There are no leaks in the flanged ends.

All duct connections are solid and sealed.

If the ductwork is suspended it should be straight and allow air to flow easily without constant bending
and turning.

2 - Good Overall Condition: Asset fully functional for current operating conditions with no visible signs of
minor defects or wear.

1.

Looks like it did when it was first installed and accepted.

a. There may be slight signs of maintenance or cleaning around the access panels or around the grill
or diffusers

There are no signs of corrosion or deterioration.

Exposed air duct is often insulated

a. This insulation must be in good shape without holes except for where the access panel is.
There are no leaks in the flanged ends.

All duct connections are solid and sealed.

If the ductwork is suspended it should be straight and allow air to flow easily without constant bending
and turning.
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3 - Fair Overall Condition: Asset functions as needed for current operating conditions.

1.

There are some visible signs of wear, but show no signs of abuse.

a. There may be slight signs of maintenance or cleaning around the access panels or around the grill
or diffusers.

There are no signs of corrosion or deterioration.
Exposed air duct is often insulated

a. This insulation may not be in good shape without only small holes are acceptable.
b. The insulation around the access panel may be torn slightly due to maintenance.

There are no leaks in the flanged ends.
All duct connections are solid and sealed.

If the ductwork is suspended it should be straight and allow air to flow easily without constant bending
and turning.

4 - Poor Overall Condition: Asset is operable, but does not function as needed for current operating
conditions.

1.

This asset can be maintained, rebuilt or a subcomponent replaced to restore its condition to a higher
level.

Note: No equipment can be restored back to its original excellent condition standard and
therefore cannot receive a grade of five.

There are visible signs of wear, but show no signs of abuse.

a. There are sign of heavy maintenance or cleaning around the access panels or around the grill or
diffusers.

There are no signs of corrosion or deterioration.

Exposed air duct is often insulated

a. This insulation is not in good shape large holes, missing insulation.

b. The access panel is missing the seal due to excessive maintenance.

There are leaks in the flanged ends.

Suspended ductwork is not straight air to flow is required to constantly flow around bends.
a. Sheet metal ductwork may have minor dents in the side from impacts.

5 - Inoperable: Asset is non-functional, requires major repair, rebuild or replacement to restore operation.

1.

There are visible signs of wear that is beyond that that should be expected for the age.

2. There is corrosion in and around the ductwork.
3. The ductwork is severely deteriorating.
a. There are sign of heavy maintenance or cleaning around the access panels or around the grill or
diffusers.
4. Exposed air duct is often insulated
a. This insulation is not in good shape large holes, missing insulation.
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b. The access panel is missing the seal due to excessive maintenance.
5. There are leaks in the flanged ends.
6. Suspended ductwork is not straight air to flow is required to constantly flow around bends.
7. Sheet metal ductwork may have severe dents in the side from impacts.

0 - Abandoned: Asset is abandoned in place; this equipment may only need minimal maintenance to be
placed in service.
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2.6 INSTRUMENTATION

Common Instruments

1. Gauges
a. Pressure
b. Differential
c. Liquid level probe
d. Ultrasonic level
e. Temperature
f. Velocity

2. Meter
a. Flow
b. pH
c. ORP
d. D.O.
e. Combustible gas
. Ultrasonic flow
g. Magnetic flow

3. Switches
a. Flow
b. Liquid level
c. Float

4. Transmitters

5. Connected to PLC for control

Inspection of instrumentation is not as simple as evaluating a piece of equipment. Evaluation of
instrumentation is more a functionality versus new technology question. While assessing the condition of
instruments the technician must consider the fact that new technologies are always entering the market.
These new introductions may add another component of functionality that may better suit process
requirements or provide much more reliable service. Parts availability is another component of condition
assessment of instrumentation. It is not cost effective to rebuild boards or other components in house when
these parts are no longer available; therefore, age is extremely important, not just in the idea of expected

service life as in mechanical equipment, but also in evaluating obsolescence.

Rating (Grade)
1 - Excellent Overall Condition: Asset fully functional as designed with no visible defects or wear.

1. Looks like it did when it was first installed and accepted.

2. There should be no leaks or signs of abuse.
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Remove covers of electric service if possible, and give a slight pull test.
There should be no loose connections.

All' housings should be in good shape with no signs of abuse.

All gauges, meters, should be operating properly.

All switches should be operating properly.

All transmitters should be operating properly.

© ®© N o o B~ w

All conduit connections should be complete with no leaks in seal tight fittings.

2 - Good Overall Condition: Asset fully functional for current operating conditions with no visible signs of
minor defects or wear.

Looks like it did when it was first installed and accepted.

There may be some slight signs of maintenance.

There should be no leaks or signs of abuse.

Remove covers of electric service if possible, and give a slight pull test.
There should be no loose connections.

All housings should be in good shape with no signs of abuse.

All gauges, meters, should be operating properly.

All switches should be operating properly.

© © N o o~ w Db =

All transmitters should be operating properly.
10. All conduit connections should be complete with no leaks in seal tight fittings.
3 - Fair Overall Condition: Asset functions as needed for current operating conditions
There are some visible signs of wear, but show no signs of abuse.
There should be no leaks or signs of abuse.
Remove covers of electric service if possible, and give a slight pull test.
There should be no loose connections.
All' housings should be in good shape with no signs of abuse.
All gauges, meters, should be operating properly.
All switches should be operating properly.

All transmitters should be operating properly.

© ®© N o o bk~ w D =

All conduit connections should be complete with no leaks in seal tight fittings.

4 - Poor Overall Condition: Asset is operable, but does not function as needed for current operating
conditions.

1. This asset can be maintained, rebuilt or a subcomponent replaced to restore its condition to a higher
level.

2. A couple but not all parts are obsolete.

City of Portland (222804.79) 2-28 Woodard & Curran
June 28, 2013



A

y

a~ K

WOODARD
&CURRAN

Note: No equipment can be restored back to its original excellent condition standard and therefore
cannot receive a grade of five.

© © N o o bk~ w

There should be no leaks or signs of abuse.

Remove covers of electric service if possible, and give a slight pull test.
There should be no loose connections.

All housings should be in good shape with no signs of abuse.

All gauges, meters, should be operating properly.

All switches should be operating properly.

All transmitters should be operating properly.

10. All conduit connections should be complete with no leaks in seal tight fittings.

5- Inoperable: Asset is non-functional, requires major repair, rebuild or replacement to restore operation.

© N o ok~ w N =

9.

Too many of the parts are obsolete to repair; replacement is a better suited approach.
Remove covers of electric service if possible, and give a slight pull test.

There should be no loose connections.

Housings could be in bad shape with slight signs of abuse.

Gauges, meters, may not be operating properly.

Switches may not be operating properly.

Transmitters may not be operating properly.

Conduit connections are broken or there are leaks in seal tight fittings.

The wire is questionable.

0 - Abandoned: Asset is abandoned in place; this equipment may only need minimal maintenance to be
placed in service.
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2.7 ARCHITECTURAL AND STRUCTURAL

Architectural Systems of a Building

© © N o g bk~ w b =

—_
o

1.

Roofing and flashing system
Tunnel system (pipe galleries)
Stairways

Handrails

Guardrails

Ladders

Doors

Windows

Exterior fagade

. Interior partition walls

Interior finishes

Structural Systems of a Building

1.

© © N o o Bk~ w N
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1.
12.

Access hatches
Grating

Manholes

Flow channels
Tank structures
Overflow channels
Bearing walls
Support Structures
Foundation systems

. Basements

Monorails

Lifting hooks

Rating (Grade)

1 - Excellent Overall Condition: Asset is fully functional as designed with no visible defects or wear; asset
looks like it did when it was first constructed and accepted.

1.

Roofing and flashing is clean and solid with no apparent flaws (i.e. no ponding of water, missing
flashing, or deterioration of roofing membrane).

Brick and masonry is clean with no cracks in the mortar joints or the masonry.

Concrete is complete with no signs of cracking, deterioration or staining.
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10.
1.

Stairways are solid with no signs of deterioration or corrosion.

Handrails and guardrails are solid with no signs of corrosion and no missing assemblies.

Walkways are solid with no missing or damaged panels.

Access hatches and manholes are solid with no flaws; seals are clean and made of proper materials.
Monorail and liting hooks are complete and in good shape.

Ladders are solid.

Doors and windows are solid and work properly.

Door and window hardware is solid and in good shape.

2 - Good Overall Condition: Asset is fully functional for current operating conditions with only minor visible
signs of wear; asset may have signs that minor maintenance has been provided.

1.

© ®© N o o Bk~ w
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1.

Roofing and flashing is clean and solid with no apparent flaws (i.e. no ponding of water, missing
flashing or deterioration of membrane).

Brick and masonry is clean with no cracks in the mortar joints or the masonry.

Concrete is complete with no signs of cracking, deterioration or staining.

Stairways are solid with no signs of deterioration or corrosion.

Handrails and guardrails are solid with no signs of corrosion and no missing assemblies.

Walkways are solid with no missing or damaged panels.

Access hatches and manholes are solid with no flaws; seals are clean and made of proper materials.
Monorail and liting hooks are complete and in good shape.

Ladders are solid.

. Doors and windows are solid and work properly.

Door and window hardware is solid and in good shape.

3 - Fair Overall Condition: Asset functions as needed for current operating conditions but has visible wear or
deterioration (no signs of abuse).

1.

Roofing and flashing is clean and solid with few apparent flaws (i.e. minor ponding of water, rolled
edges of flashing and minor deterioration of roofing membrane).

2. Brick and masonry is clean with hairline/minor cracks in the mortar joints or the masonry.

3. Concrete is complete with minor signs of cracking, deterioration or staining; aggregate may be visible
due to flow deterioration.

4. Stairways are solid with minor signs of deterioration or corrosion.

5. Handrails and guardrails are solid with minor signs of corrosion, but no missing assemblies.

6. Walkways are solid with minor deterioration, but no missing panels.

7. Access hatches and manholes are solid with minor flaws; seals are clean and made of proper
materials.

8. Monorail and lifting hook is complete with minor corrosion.
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9.

10.
1.

Ladders are solid with minor signs of corrosion.
Doors and windows are solid with minor corrosion, but work properly.

Door and window hardware is solid with minor corrosion.

4 - Poor Overall Condition: Asset is operable, but does not function as needed for current operating
conditions; asset can be maintained, rebuilt or a subcomponent can be replaced to improve operation and
restore the asset condition to a higher level.

1.

8.
9.
10.
1.

Roofing and flashing shows apparent flaws (i.e. ponding of water, rolled edges of flashing, minor
deterioration of roofing membrane).

Brick and masonry has substantial cracking in the mortar joints or the masonry.

Concrete is complete with cracking, deterioration, staining or exposed aggregate (not due to flow
deterioration).

Stairways are solid with substantial deterioration or corrosion

Handrails and guardrails are solid with substantial corrosion, but at no time are there missing
assemblies, rails or toe boards.

Walkways have substantial deterioration, but no missing panels.

Access hatches and manholes have significant flaws; seals allowing minor leaking or constructed of
improper material.

Monorail and liting hook is complete with substantial corrosion.

Ladders are solid with substantial of corrosion.

Doors and windows have substantial corrosion, poor seals and/or operation problems.
Door and window hardware has substantial corrosion and/or operation problems.

5- Inoperable: Asset is non-functional and requires major repair, rebuild or replacement to restore operation.

1.

Roofing and flashing has significant flaws (i.e. significant water ponding, significant leakage through
roofing membrane, and missing flashing).

2. Brick and masonry have significant cracking of the mortar joints or the masonry; masonry is
deteriorated or missing.

3. Concrete has severe cracking, deterioration, exposed aggregate (not caused by flow deterioration),
exposed rebar and significant staining with efflorescence.

4, Stairways are not solid with significant deterioration or corrosion, and/or missing assemblies.

5. Handrails and guardrails are not solid and/or missing assemblies or rails.

6. Walkways are severely deteriorated and have damaged and/or missing panels.

7. Access hatches and manholes allowing flow through; seals are missing, not sealing, cracked, or made
of improper materials.

8. Monorails and lifting hooks are not operational.

9. Ladders are missing rungs.

10. Doors and windows are not solid and/or do not operate.

11. Door and window hardware is not solid and/or does not operate.
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0 - Abandoned: Asset is abandoned in-place and may only need minimal maintenance to be placed back in
service.

City of Portland (222804.79) 2-33 Woodard & Curran
June 28, 2013



A

y

a~ K

WOODARD
&CURRAN

2.8 OTHER RECORDS

Condition Indicators: Utilizes observations and comparison to design documentation:

1.

2.
3,
4.

Unit age as a percentage of the expected life,

a. Design life as stated by manufacturer’s specifications

b. Design engineer statement

c.  Other recognized records

Unit shows trouble or early heavy repair,

Visual indication of leaking at either minor or major components, and/or

Visual indication of signs of wear.

Performance Indicators: Utilizes diagnostic test data for sources which may include:

1.

2
3,
4.
5
6
7

Flow rate as compared to certified curve,
Diagnostic data,

Vibration analysis,

Ultrasound,

Thermography,

Oil Analysis, and /or

Energy efficiency testing.

Reliability Indicators: Utilizes information obtained through records or personnel accounts:

1.
2
3.
4.
S

6.

CMMS Data,

Preventive maintenance or historical records,
Corrective maintenance records,

Efficiency testing comparisons,

AS-built plans, and/or

Condition assessment history.

Rating (Grade)

1 - Excellent Overall Condition: Asset is fully functional as designed.

1.

2
3
4.
5
6
7

The age of this unit is 1/4 or less of the life expectancy.

Asset shows no record of difficult infancy, early heavy repair or overhaul.

Early overhaul will automatically give the unit a grade of two.

Installation proceeded as planned.

Initial diagnostic analysis was conducted and results were within acceptable parameters.
Asset continues to operate within acceptable limits as proven by continued diagnostic testing.

Preventive maintenance procedures are being conducted according to manufacturer’s requirements.
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2 - Good Overall Condition: Asset fully functional for current operating conditions.

1.
2.

3.
3
5.

Age is between 1/4 and 3/4 of that expected.

Asset may show a record of troubled infancy or heavy repair, overhaul or major component
replacement.

a. Consider the type of asset and the magnitude of the unit repairs & replacements,

b. Consider whether the unit may have been secondary affected by the failure of the replaced unit,
c. The unit has been and is currently successfully operating at all conditions

Asset may show some leaking or wetness at minor components. NO leaking at major components.
PM is provided as stated by manufacturer's recommendations.

Asset operates within acceptable limits as proven by continued diagnostic testing.

3 - Fair Overall Condition: Asset functions as needed for current operating conditions.

1.

2.
3.
4

o

Age is more than 3 /4 of that expected.
Asset shows visible signs of wear on non-wear parts, wear parts may need replacement.
Asset experiences little vibrations during operation and component parts may generate some heat.

Asset may experience some leaking at minor and major components. Steady leaking requiring frequent
attention gives grade of 4.

Asset performs the intended task under normal and extreme conditions.

Maintenance records indicated the asset has not had early overhaul. It may be possible that more than
one overhaul has occurred on a frequency of once per five years.

PM is provided as stated by manufacturer's recommendations.
Corrective maintenance is may be conducted each

Asset operates within acceptable limits, which may be modified from as new limits, as proven by
continued diagnostic testing.

4 - Poor Overall Condition: Asset operable, but does not function as needed for current operating conditions.

1.

Asset is beyond the operating life as stated by the manufacturer, designer, or other acceptable time
affected record.

Asset shows visible signs of wear on non-wear parts, wear parts may need replacement.

Asset experiences excessive vibration during operation and component parts may generate abnormal
levels of heat.

Asset lacks capacity for performing intended task. This may result in reduced redundancy during
normal or extreme operating conditions.

Maintenance records indicated the asset has had early or frequent overhaul and corrective
maintenance persists.

5- Inoperable: Asset is not functional, requires major repair, rebuild or replacement to operate properly.

1.

Asset may or may not be beyond the manufacturers recommended life expectancy.
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2. Asset shows visible signs of wear on non-wear parts, wear parts require replacement if overhaul is
determined as the method of replacement.

3. Asset may or may not lack capacity for performing intended task when fully operational.
4. Unit does not or cannot operate within acceptable performance limits without a major rebuild.

0 - Abandoned: Asset is abandoned in place, this equipment may only need minimal maintenance to be
placed in service.
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APPENDIX E: PUMP STATION MAINTENANCE TABLES
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Regular Monitoring Cost Est Range

Location & Asset Low Estimate High Estimate

Riverside Street Pump Station - Pump Suction 10.00 S 28,000.00 $ 59,000.00
Franklin Street Pump Station - Standby Power System 9.75 S 240,000.00 $ 513,000.00
Franklin Street Pump Station - Influent Valve and Actuator 9.75 S 37,000.00 $ 79,000.00
Castine Avenue Pump Station - Discharge Piping and Valves 9.75 S 11,000.00 S 23,000.00
Curtis Road Pump Station - Cable & Enclosure 9.00 S 10,000.00 S 21,000.00
Franklin Street Pump Station - City Water 9.00 S 6,000.00 S 13,000.00
Riverside Street Pump Station - Motor 2 8.25 §$ 17,000.00 S 36,000.00
Curtis Road Pump Station - Variable Frequency Drive 8.25 S 12,000.00 S 26,000.00
Ashmont Street Pump Station - Wet Well 8.25 §$ 10,000.00 S 21,000.00
Riverton Drive Pump Station - Variable Frequency Drive 8.25 S 10,000.00 S 21,000.00
Riverside Street Pump Station - Seal Water System 8.25 §$ 3,000.00 S 6,000.00
Riverside Street Pump Station - Influent Grinder 7.50 S 37,000.00 $ 79,000.00
Riverside Street Pump Station - Standby Power System 6.50 S 160,000.00 S 342,000.00
Curtis Road Pump Station - Discharge Piping and Valves 6.50 S 12,000.00 S 24,000.00
Hope Avenue Pump Station - Discharge Piping and Valves 6.50 S 11,000.00 S 23,000.00
Pennell Avenue Pump Station - Discharge Piping and Valves 6.50 S 11,000.00 S 23,000.00
Riverton Drive Pump Station - Discharge Piping and Valves 6.50 S 7,000.00 $ 15,000.00
Ashmont Street Pump Station - Discharge Piping and Valves 6.50 S 5,000.00 $ 9,000.00
Partridge Road Pump Station - Discharge Piping and Valves 6.50 S 5,000.00 $ 9,000.00
Franklin Street Pump Station - Cable & Enclosure 6.00 S 120,000.00 S 257,000.00
Riverside Street Pump Station - Cable & Enclosure 6.00 S 120,000.00 S 257,000.00
Hope Avenue Pump Station - Standby Power System 6.00 S 85,000.00 S 182,000.00
Hope Avenue Pump Station - Cable & Enclosure 6.00 S 10,000.00 S 21,000.00
Riverton Drive Pump Station - Cable & Enclosure 6.00 S 10,000.00 S 21,000.00
Partridge Road Pump Station - Cable & Enclosure 6.00 S 10,000.00 S 21,000.00
Castine Avenue Pump Station - Cable & Enclosure 6.00 S 10,000.00 S 21,000.00
Pennell Avenue Pump Station - Cable & Enclosure 6.00 S 10,000.00 S 21,000.00
Ashmont Street Pump Station - Cable & Enclosure 6.00 S 10,000.00 S 21,000.00
Partridge Road Pump Station - Standby Power Connection 6.00 S 6,000.00 $ 13,000.00
Riverton Drive Pump Station - Standby Power Connection 6.00 S 6,000.00 S 13,000.00
Riverside Street Pump Station - Wet Well 5.50 S 83,000.00 $ 178,000.00
Franklin Street Pump Station - Wet Well 5.50 S 83,000.00 $ 178,000.00
Curtis Road Pump Station - Wet Well 5.50 S 28,000.00 $ 60,000.00
Riverton Drive Pump Station - Wet Well 5.50 S 28,000.00 $ 60,000.00
Riverside Street Pump Station - Variable Frequency Drive 5.50 S 24,000.00 S 51,000.00
Franklin Street Pump Station - Variable Frequency Drive 5.50 S 24,000.00 S 51,000.00
Hope Avenue Pump Station - Wet Well 5.50 S 21,000.00 $ 45,000.00
Pennell Avenue Pump Station - Wet Well 5.50 S 21,000.00 $ 45,000.00
Riverside Street Pump Station - Motor 1 5.50 S 17,000.00 S 36,000.00
Partridge Road Pump Station - Wet Well 5.50 S 12,000.00 S 24,000.00
Castine Avenue Pump Station - Variable Frequency Drive 5.50 S 10,000.00 S 21,000.00
Pennell Avenue Pump Station - Standby Power Connection 3.00 S 6,000.00 S 13,000.00
Ashmont Street Pump Station - Standby Power Connection 3.00 S 6,000.00 S 13,000.00




Sample Assessment Cost Est Range

Location & Asset Low Estimate High Estimate

Partridge Road Pump Station - Process Instruments 7.00 S 11,000.00 S 22,000.00
Riverton Drive Pump Station - Dry Well 5.00 S 26,000.00 $ 54,000.00
Pennell Avenue Pump Station - Enclosure 5.00 S 24,000.00 $ 51,000.00
Partridge Road Pump Station - Local Controls 5.00 $ 10,000.00 S 22,000.00
Pennell Avenue Pump Station - Local Controls 5.00 S 10,000.00 S 22,000.00
Curtis Road Pump Station - Local Controls 5.00 S 10,000.00 S 22,000.00
Partridge Road Pump Station - Valve Pit 5.00 $ 9,000.00 S 18,000.00
Ashmont Street Pump Station - Dry Well 5.00 S 9,000.00 S 19,000.00
Hope Avenue Pump Station - Pump Suction 5.00 S 7,000.00 $ 15,000.00
Pennell Avenue Pump Station - Pump Suction 5.00 S 7,000.00 S 15,000.00
Riverton Drive Pump Station - Pump Suction 5.00 S 5,000.00 S 9,000.00
Riverside Street Pump Station - Load Bearing Structure 450 S 63,000.00 $ 134,000.00
Franklin Street Pump Station - Load Bearing Structure 450 S 63,000.00 $ 134,000.00
Riverside Street Pump Station - Landings & Stairs 400 S 32,000.00 $ 69,000.00
Franklin Street Pump Station - Landings & Stairs 400 S 32,000.00 $ 69,000.00
Partridge Road Pump Station - PLC 400 S 7,000.00 S 15,000.00
Riverside Street Pump Station - Land 3,50 S 113,000.00 S 241,000.00
Riverside Street Pump Station - HVAC 3,50 S 72,000.00 $ 154,000.00
Castine Avenue Pump Station - Land 3,50 S 34,000.00 $ 73,000.00
Curtis Road Pump Station - Land 3,50 S 29,000.00 $ 61,000.00
Riverton Drive Pump Station - Land 3,50 S 29,000.00 $ 61,000.00
Pennell Avenue Pump Station - Land 3,50 S 23,000.00 $ 49,000.00
Franklin Street Pump Station - Process Instruments 3,50 S 16,000.00 S 33,000.00
Castine Avenue Pump Station - Process Instruments 3,50 S 16,000.00 S 33,000.00
Franklin Street Pump Station - Equipment & Maintenance Apparatut 350 S 9,000.00 $ 18,000.00
Riverside Street Pump Station - Equipment & Maintenance Apparatt 350 S 5,000.00 $ 10,000.00
Curtis Road Pump Station - Process Instruments 3,50 S 4,000.00 S 9,000.00
Ashmont Street Pump Station - Process Instruments 3,50 S 4,000.00 S 9,000.00
Riverton Drive Pump Station - Process Instruments 3,50 S 4,000.00 S 9,000.00
Riverside Street Pump Station - Process Alarm 3.00 S 6,000.00 S 13,000.00
Franklin Street Pump Station - Process Alarm 3.00 S 6,000.00 S 13,000.00
Castine Avenue Pump Station - Process Alarm 3.00 S 6,000.00 S 13,000.00
Pennell Avenue Pump Station - Process Alarm 3.00 S 3,000.00 S 6,000.00
Partridge Road Pump Station - Process Alarm 3.00 S 3,000.00 S 6,000.00
Hope Avenue Pump Station - Process Alarm 3.00 S 3,000.00 S 6,000.00
Riverton Drive Pump Station - Process Alarm 3.00 S 2,000.00 S 4,000.00
Curtis Road Pump Station - Process Alarm 3.00 S 2,000.00 S 4,000.00
Hope Avenue Pump Station - Enclosure 250 S 24,000.00 $ 51,000.00
Franklin Street Pump Station - Local Controls 250 S 16,000.00 S 35,000.00
Castine Avenue Pump Station - Local Controls 250 S 16,000.00 S 35,000.00
Riverside Street Pump Station - Local Controls 250 S 16,000.00 S 35,000.00
Riverton Drive Pump Station - Local Controls 250 S 10,000.00 S 22,000.00
Ashmont Street Pump Station - Local Controls 250 S 10,000.00 S 22,000.00
Hope Avenue Pump Station - Local Controls 250 S 10,000.00 S 22,000.00
Castine Avenue Pump Station - Pavement 250 S 8,000.00 S 16,000.00
Hope Avenue Pump Station - Pavement 250 S 8,000.00 S 16,000.00
Curtis Road Pump Station - Concrete Foundation Pad 250 S 7,000.00 S 14,000.00
Pennell Avenue Pump Station - Concrete Foundation Pad 250 S 6,000.00 S 11,000.00




Sample Assessment (con't) Cost Est Range

Location & Asset Low Estimate High Estimate

Hope Avenue Pump Station - Concrete Foundation Pad 250 S 6,000.00 S 11,000.00
Franklin Street Pump Station - Pneumatic System 2.25 S 5,000.00 S 9,000.00
Riverton Drive Pump Station - Telemetry/Communication 2.00 S 38,000.00 $ 80,000.00
Curtis Road Pump Station - Telemetry/Communication 2.00 S 38,000.00 $ 80,000.00
Franklin Street Pump Station - Telemetry/Communication 2.00 S 38,000.00 $ 80,000.00
Castine Avenue Pump Station - Telemetry/Communication 2.00 S 38,000.00 $ 80,000.00
Riverside Street Pump Station - Telemetry/Communication 2.00 S 38,000.00 $ 80,000.00
Franklin Street Pump Station - PLC 2.00 S 34,000.00 $ 72,000.00
Riverside Street Pump Station - PLC 2.00 S 34,000.00 $ 72,000.00
Riverton Drive Pump Station - PLC 2.00 S 34,000.00 $ 72,000.00
Curtis Road Pump Station - PLC 2.00 S 20,000.00 $ 43,000.00
Castine Avenue Pump Station - PLC 2.00 S 20,000.00 $ 43,000.00
Pennell Avenue Pump Station - PLC 2.00 S 7,000.00 S 15,000.00
Hope Avenue Pump Station - PLC 2.00 S 7,000.00 S 15,000.00
Franklin Street Pump Station - Land 1.75 S 113,000.00 S 241,000.00
Ashmont Street Pump Station - Land 1.75 S 29,000.00 $ 61,000.00
Hope Avenue Pump Station - Land 1.75 S 23,000.00 $ 49,000.00
Ashmont Street Pump Station - Process Alarm 1.50 S 3,000.00 S 6,000.00
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MEMORANDUM TO FILE

PROJECT: City of Portland SSES

PROJECT NO.: 222804.79

DATE: August, 2013

SUBJECT: Decision Matrix for Choosing Pipeline Rehabilitation and Renewal Technology

The sample decision matrix at the end of this memorandum provides the City with an example tool
to assist in selecting the appropriate technology for pipeline rehabilitation or replacement (R&R).
The decision matrix uses pipe characteristics and other factors such as cost and location in order
to recommend the most effective R&R method.

Like most decision matrices, this flowchart begins with broad pipe characteristics, and moves to
more specific ones. The first question the user must answer is if the condition of the pipe is known
or estimated. If there is no known visual evidence of a pipe defect, then the pipe should be CCTV
inspected to confirm that the defect exists and provide NASSCO structural and O&M pipe ratings.
These ratings are central to the R&R decision making process.

The next decision is whether the pipe needs O&M attention or structural attention. This decision is
based on NASSCO scores. Structural pipe defects take priority over O&M defects, thus O&M
defects should only be addressed if:

e There are no significant structural defects, or
e The O&M defects are hindering the ability to perform structural rehabilitation.

If the pipe has been identified for O&M defect attention, the chart provides a guide for correcting
the most common O&M issues. In all other cases, the structural defects should be the main R&R
priority. If the pipe segment has a defect with a NASSCO structural score of 5, indicating a major
structural failure, it should be replaced. A score of 4 may also warrant replacement, or structural
rehabilitation may be sufficient to correct the defect, this decision is made by the user. If the user
chooses pipe replacement, the next choice is whether to conduct open cut pipe replacement, or to
use a trenchless replacement technology. Open cut replacement is typically the most feasible pipe
replacement method, however, in cases which open cut repair is determined to be infeasible, pipe
bursting, pipe jacking, or directional drilling should be considered.

The chart recommends that for pipes with a NASSCO score of 3 and in most cases 4, structural
rehabilitation techniques such as the Cured-in-Place Pipe (CIPP) structural liner be used. The
length of the pipe segment that needs to be rehabilitated needs to be taken into consideration. If
the defect(s) are found only in small sections of the pipe, a short CIPP liner can be used. If the
majority of the pipe has structural defects, however, a longer CIPP liner should be used.

If a pipe segment has a structural NASSCO score of 2, there are various technologies that can be
used for certain structural defects. The flowchart shows the rehabilitation technologies that are
most effective for the different kinds of defects.

If a pipe segment has a NASSCO score of 1, the pipe has a very low risk of failure, and R&R is not
recommended at this time.



SAMPLE DECISION MATRIX
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APPENDIX G: CMMS ADMINISTRATOR/ASSET MANAGER
SAMPLE JOB DESCRIPTION
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Job Title: Asset and Information Management Specialist (CMMS Administrator)
Department: Water Resources

Reports to: Water Resources Director

General Functions

Responsible for managing asset, operations and maintenance information related to City of Portland wastewater and
stormwater systems. Activities include planning, developing, and managing operations and maintenance systems
such as the CityWorks Computerized Maintenance Management System (CMMS) and associated information; and
geospatial systems (Esri GIS) and associated information (databases, records, CCTV footage, etc.). Provide
technical development and oversight of supporting databases, user access, content development, training, and
system security. Produce reports to track asset performance in order to maintain assets in an efficient operating
condition at the lowest lifecycle cost. Assist in the development of capital, maintenance and performance
improvement plans. Review work performed by a variety of trades, consultants, and coordinates activities of vendors,
engineers and contractors.

Representative Duties /Assignments

Duties include the management of GIS and CMMS information, development of work order templates, quality control,
and executing and maintaining the GIS and CityWorks CMMS. Additional duties include assuring that information
contained in GIS, asset and maintenance system is properly populated, maintained and accounted for. Other duties
may include:

= Evaluates and assists maintenance operations for improved efficiency and increased productivity of staff
and fiscal resources.

= Development of maintenance and operations procedures based on complexity, age, type and other
attributes of assets.

= Coordinate with staff to develop programs and templates for preventatives, reactive and predictive
maintenance activities.

= Oversees implementation, training, distribution, and completion of all maintenance records in CMMS
(Computerized Maintenance Management System), ensuring completeness and accuracy of information.

= Prepares detailed reports on assets, capital planning and maintenance activities.
= Maintains an accurate, orderly, and updated library of data associated with assets and maintenance.
= Performs other related duties and projects as assigned.

Must possess the following:

= Excellent oral/written communication skills

= Strong administrative and mathematical skills

= Good planning and organizational skills

= Knowledge of GIS and CMMS systems and their associated data structures

= Understanding of maintenance practices

= Understanding of the proper and use of work orders, priorities and scheduling

=  Knowledge reading blueprints and shop drawings



= Knowledge of wastewater assets

= Ability to conduct multiple jobs in an orderly controlled fashion

= Maintains a good working relationships with staff at all levels and with different departments
Directly supervises technician, interns, field personnel and other assigned staff, Carries out supervisory
responsibilities in accordance with the Utilities policies and procedures.

Qualifications

To perform this job successfully, an individual must be able to perform each essential duty satisfactorily. The
requirements listed below are representative of the knowledge, skills, and or ability required. Reasonable
accommodations may be made to enable individuals with disabilities to perform the essential functions

Education and Experience

Must have an associates or bachelor's degree in a relevant computer, engineering, technical, scientific or information
management field and a minimum of three (3) years’ experience working with CMMS, GIS and related systems.
Experience with wastewater and stormwater assets is preferred.

Individual must have knowledge of the following principals:
Ability to establish and maintain effective working relationships with subordinates.

Must have the ability to exercise independent judgment, and discretion in carrying out work details and allocating
work to subordinates, and to instruct and supervise all levels of workers.
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APPENDIX H: FINDINGS OF VIOLATION AND
CORRESPONDENCE WITH EPA
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

1319(a)(3)

REGION |

IN THE MATTER OF: ) DOCKET NO. 12-009

)

) FINDINGS OF VIOLATION
City of Portland, Maine )
MEPDES Permit No. ME0101435 ) AND

)
Proceedings under Sections 308 and ) ORDER FOR COMPLIANCE
309(a)(3) of the Clean Water Act, )
as amended, 33 U.S.C. §§ 1318 and ) AND

)

)

REQUEST FOR INFORMATION

[. STATUTORY AUTHORITY

The following Findings are made and ORDER issued pursuant to Section 309(a)(3) of the Clean Water Act,
as amended (the "Act"), 33 U.S.C. § 1319(a)(3). The Request for Information contained herein is issued
under the Autharity of Section 308 of the Act, 33 U.S.C. § 1318(a). These authorities have been delegated
to EPA Region I's Administrator, and in turn to the Director of EPA, Region I's Office of Environmental
Stewardship (‘Director”). Section 309(a)(3) of the Act grants to the Administrator of the U.S. Environmental
Protection Agency ("EPA") the authority to issue orders requiring persons to comply with Sections 301,
302, 306, 307, 308, 318 and 405 of the Act and any permit condition or limitation implementing any of such
sections in a National Pollutant Discharge Elimination System ("NPDES" referred to as “MEPDES" in the
State of Maine) permit issued under Section 402 of the Act, 33 U.S.C. § 1342. Section 308(a) of the Act,
33 U.S.C. § 1318(a), authorizes EPA to require the submission of any information required to carry out the
objectives of the Act.

The Order herein is based on findings of violation of Section 301 of the Act, 33 U.S.C. § 1311, and the
conditions of MEPDES Permit No. ME0101435. Pursuant to Section 309(a)(5)(A) of the Act, 33 U.S.C.
§ 1319(a)(5)(A), the Order provides a schedule for compliance which the Director has determined to be

reasonable.




ll. DEFINITIONS

Unless otherwise defined herein, terms used in this Order shall have the meaning given to those terms in

the Act, 33 U.S.C. §§ 1251 et seq., the regulations promulgated thereunder, and any applicable NPDES
permit. For the purposes of this Order, "MEPDES Permit" means the City of Portland's MEPDES Permit
No. ME0101435 and all amendments or modifications thereto and renewals thereof as are applicable and

in effect at the time.

lll. FINDINGS

The Director makes the following findings of fact;

1.

The City of Portland, Maine ("City” or "Portland”) is a municipality, as defined in Section 502(4) of
the Act, 33 U.S.C. § 1362(4), established under the laws of the State of Maine.

The City is a person under Section 502(5) of the Act, 33 U.S.C. § 1362(5). The City is the owner
and operator of a Publicly Owned Treatment Works consisting of 10 pump stations, 930,000 feet of
sewer mains (76% of which are combined), 6,120 sewer manholes and 12 Combined Sewer
Overflow (“CSQO") outfalls from which pollutants, as defined in Section 502(6) and (12) of the Act,
33 U.S.C. §§ 1362(6) and (12), are discharged from point sources, as defined in Section 502(14) of
the Act, 33 U.S.C. § 1362(14), to Nasons Brook, Back Cove, Capisic Brook and Portland Harbor —
ak.a. Casco Bay.

Nasons Brook, Back Cove, Capisic Brook and Portland Harbor all flow to the Atlantic Ocean, Al
are navigable waters of the United States as defined in 40 CFR § 122.2 and navigable waters
under Sectioh 502(7) of the Act, 33 U.S.C. § 1362(7).

Section 402(b) of the Act, 33 U.S.C. § 1342(b), provides that the Administrator of EPA may
authorize a state to issue NPDES permits in accordance with the requirements of the Act, On
January 12, 2001, the Administrator granted the State of Maine, through the Maine Department of
Environmental Protection (“MEDEP"), the authority to issue NPDES permits pursuant to Section
402(b) of the Act, 33 U.S.C. § 1342(b).

On October 24, 2008, the City was issued the MEPDES Permit by the MEDEP under the authority
of Section 402 of the Act, 33 U.S.C. § 1342. The MEPDES Permit became effective upon
signature and superseded a permit issued on July 7, 2003. It will expire on October 23, 2013.
The NPDES Permit authorizes the City to discharge pollutants from 12 CSO outfalls provided the
discharges do not cause or contribute to violations of federal or state water quality standards.

-2




10.

1.

Since September 1, 2007, on at least 22 occasions, the City discharged untreated sewage to Back
Cove, Portland Harbor, Nasons Brook, and Capisic Brook or other waters of the United States from
various components of the Collection System other than the permitted outfalls.

Each of the various components of the Collection System from which the City discharged untreated
sewage to waters of the United States is a point source within the meaning of Section 502(14) of
the Act, 33 U.S.C. § 1362(14).

Untreated sewage contains pollutants as defined in Sections 502(6) and (12) of the Act, 33 U.S.C.
§§ 1362(6) and (12), including fecal coliform and enterococai bacteria,
Section 301(a) of the Act, 22 U.S.C. § 1311(a), makes unlawful the discharge of pollutants to
waters of the United States except, among other things, in compliance with the terms and
conditions of an NPDES permit issued pursuant to Section 402 of the Act, 33 U.S.C.

§ 1342,

The City's unauthorized discharges of pollutants to waters of the United States from various
components of the Collection System violate Section 301(a) of the Act, 33 U.S.C. § 1311(a).

IV. REQUEST FOR INFORMATION

Capacity, Management, Operation and Maintenance ("CMOM") Assessment

1.

Within 120 calendar days of the effective date of this Order, complete and submit:

a. An updated inventory of the City's Collection System that characterizes the age, condition,
type of construction, and operation of each element of its Collection System and provides
for further assessments where warranted;

b, An assessment of the City's Collection System operation and maintenance practices;

C. An assessment of the capacity of critical elements of the Collection System, including a list
of any deficiencies identified during completion of the inventory pursuant to Paragraph
IV.1.a,, above;

d. Alist of causes and contributing factors that lead to the overflows, spills, and releases
delineated in the summary lists submitted on June 29, 2012 pursuant to EPA’s March 28,
2012 Request for Information — EPA Docket No. 12-308-22 (the “March 2012 Information
Request”);

e.  Alistand description of specific measures that the City will implement to manage wet-
weather flows, in accordance with Paragraph V.3., below, to maximize flow to the Portland




2.

Water Districts wastewater treatment facility (WWTF) and to minimize unauthorized
discharges from the City's Collection System. (Submission of a high flow management plan

would constitute a thorough response o this item. Appendix A describes the key elements

that would comprise a high flow management plan for Portland);

f. A list and description of specific measures that the City will implement to ensure that,
should an SSO' occur, the discharge of untreated wastewater is terminated as soon as
possible and the recurrence of any overflows is prevented. (Submission of an emergency
response plan would constitute a thorough response to this item. Appendix B describes
the key elements that would comprise an effective emergency response plan for Portland);
and

g. A list of all Collection System preventative and reactive maintenance programs and
Collection System capital improvement plans implemented to prevent releases from the
City's Collection System.

CMOM Program Implementation Annual Report

Until further notice from EPA, beginning January 31, 2014, and each January 31stannually thereatter,
submit a report (the ‘CMOM Program Implementation Annual Reporf) detailing the actions taken by
the City during the prior calendar year, or known by the City to have been taken by other parties, to
resolve the deficiencies identified in the CMOM Corrective Action Plan (developed under Paragraph
V.1 of the Order, below) and other actions to reduce the frequency, duration and volume of
unauthorized overflows, spills, and releases from the City's Collection System during the previous
calendar year. The CMOM Program Implementation Annual Report shall include copies of any
related contracts signed by the City and also include:

a. A summary listing of all SSOs that result from capacity limitations, blockages, and
mechanical, electrical, and structural failures in that portion of the Collection System
owned by the City. The tabular listing shall be organized chronologically and shall include:
i, the dates and times on which each event began and was stopped, or if it is

~ continuing, a schedule for its termination;
i the location (nearest address) of each such event;
i, the source of the notification (property owner, field crew, police);

1880, or Sanitary Sewer Overflow, is defined for purposes of this Order as overflow, spill, or other release from the
Collection System, including building/private property backups and dry-weather CSO outfall discharges.

4.




v, the cause of the event including, but not limited to, whether it was caused by
debris, fats, oils, and grease, or root blockages, collapsed pipes, mechanical,
electrical and structural failures, hydraulic overloads and/or vandalism;

V. the estimated gallons of wastewater released and the method used to estimate the
volume; .
Vi, a clear statement of whether the release did or did not reach a stormwater catch

basin or any other portion of the City's municipal separate storm sewer system
("MS4"). If the release occurred to the ground or street, regardless of whether the
discharge reached any portion of the City's MS4, the City shall provide the
distance to the nearest down gradient stormwater catch basin and the name of the
receiving water to which the catch basin discharges;

vil. a clear statement of whether the release did or did not reach any surface water. If
the release reached a surface water, the City shall include the name of the surface
water and a description of the exact location where the release reached the
surface water;

vii.  the estimated gallons of wastewater discharged to the MS4 or surface water and
the method used to estimate the volume; |

iX, the measures taken to stop the overflow, spill, or release and prevent future
overflows, spills, and releases at the same location;

X. the date that the event was reported to the MEDEP; and

Xi. the date of the last event that occurred at the same location.

The location of each event included in the summary listing shall also be noted on a map of

the City's Collection System.

A description of the activities that the City has implemented to measure the effect and

success of its efforts to comply with the Order in Section V., below;

A description of the City's Collection System mapping (i.e. GIS, paper) and the last date

the map(s) was updated;

Copies of the annual Collection System operation and maintenance budgets for the current

fiscal year noting the source of the funding, including enterprise fund, general tax rate, etc.

Specifically indicate whether a capital replacement fund (“sinking fund®) has been




established to provide for replacement of aging wastewater Collection System
infrastructure;

e. A description of the specific measures that were taken by the City under the programs
designed to reduce the levels of extraneous flows that enter the City’s Collection System
during the past calendar year including whether private properties are inspected during the
property fransfer process to determine whether infiltration/inflow sources are tied into the
Collection System;

f. A description of the City’s easement maintenance programs including any program to
reduce the number of lost or buried Collection System manholes that remain in the
Collection System and the specific measures that were taken by the City under these
programs during the past calendar year; and

g. A projection of the measures that will be taken during the current calendar year to resolve
any deficiencies identified in the CMOM Corrective Action Plan and to comply with the
Order in Section V., below.

Third-Year CMOM Program Self-Assessment Checklist

3. An update of the CMOM Program Self-Assessment Checklist submitted in response to the March
2012 Information Request shall be submitted in conjunction with the annual report required to be
submitted by January 31, 2016 pursuant to Paragraph IV.2, of this Request for Information.

SSO REPORTING

4. As soon as practicable, but no later than twenty-four (24) hours of learning of any SSO, the City shall

provide an oral report to EPA by calling Alex Rosenberg at (617) 918-1709 and to Maine Department
of Environmental Protection by calling Stuart Rose, during regular business hours, at (207) 822-6345.
If the City learns of an SSO at any other time than normal business hours, the City also shall notify
EPA at the above phone number and MEDEP Hazardous Material Spill Line by calling 800-452-4664.
The oral report must identify the location, estimated volume and receiving water(s), if any, of the
SSO. The City shall also, within 5 days of learning of such SSO, send a written report to EPA, to the
attention of Alex Rosenberg, at (617) 918-0709 and to MEDEP, to the attention of Stuart Rose at
(207) 822-6345. EPA and MEDEP will advise the City in writing in the event of any change in
personnel to whom oral and written reports should be made,




V. ADMINISTRATIVE ORDER
Pursuant to Section 309(a)(3) of the Act, it is hereby ordered that the City shall:
CMOM Corrective Action Plan
1. Within 180 calendar days of the effective date of this Order, submit a plan (the “CMOM Corrective
Action Plan”) that includes the following:

a. A description of the specific short and long-term actions that the City is taking, or plans to
take, to address any of the deficiencies identified during the completion of the i) CMOM
Program Assessment Checklist submitted pursuant to the March 2012 Information
Request, ii) the City's assessment of the capacity of its Collection System and its operation
and maintenance programs completed pursuant to Paragraph IV.1., above, and iii) the
Capital Improvement Program for Municipal Sewage Pump Stations Final Report February
2001 submitted pursuant to the March 2012 Information Request; and

b. A schedule for implementation of the CMOM Corrective Action Plan (the “CMOM
Corrective Action Plan Implementation Schedule”).

2. The CMOM Corrective Action Plan Implementation Schedule shall be incorporated and
enforceable hereunder upon approval by, and as amended by, EPA and the MEDEP.,

High Flow Collection System Management |
3. Within 120 calendar days of the effective date of this Order, implement measures to maximize flow

to the Portland Water District’s WWTF and to minimize unauthorized discharges from the City’s
Collection System.

Emergency Response

4. Within 120 calendar days of the effective date of this Order, implement measures to ensure that,
should a SSO occur, the release of untreated wastewater from the collection system is terminated

as soon as possible and the recurrence any overflows is prevented.

VI. NOTIFICATION PROCEDURES
1. Where this Order requires a speciﬂc action to be performed within a certain time frame, the City
shall submit a written notice of compliance or noncompliance with each deadline, Notification of
compliance shall be mailed within fourteen (14) days after each required deadline. The timely




submission of a required report shall satisfy the requirement that a notice of compliance be
submitted.
2. If noncompliance is reported, notification shall include the following information:
a. A description of the noncompliance;
b. A description of any actions taken or proposed by the City to comply with the lapsed

schedule requirements;

C. A description of any factors that tend to explain or mitigate the noncompliance; and
d. An approximate date by which the City will perform the required action.
3. After a notification of noncompliance has been filed, compliance with the past-due requirement

shall be reported by submitting any required documents or providing EPA with a written report
indicating that the required action has been achieved.

4, Submissions required by this Order shall be in writing and shall be mailed to the following
addresses:

U.S. Environmental Protection Agency
Region |
5 Post Office Square Suite 100 (OES 04-4)
Boston, MA 02109-3912
Attn: Alex Rosenberg

and

Maine Department of Environmental Protection
Department of Water Quality Management - Southern Region
312 Canco Road
Portland, ME -04103
Attn: Stuart Rose

EPA and/or the MEDEP shall notify the City in writing of any changes to the contact persons or addresses.

VI. GENERAL PROVISIONS
The City may, if it desires, assert a business confidentiality claim covering part or all of the information
requested, in the manner described by 40 C.F.R. § 2.203(b). Information covered by such a claim will
be disclosed by EPA only to the extent set forth in 40 C.F.R. Part 2, Subpart B. If no such claim
accompanies the information when it is received by EPA, the information may be made available to the
public by EPA without further notice to the City. The City should carefully read the above-cited
regulations before asserting a business confidentiality claim since certain categories of information are

-8-




not properly the subject of such a claim. For example, the Act provides that "effluent data" shall in all
cases be made available to the public. See Section 308(b) of the Act, 33 U.S.C. § 1318(b).

This Order does not constitute a waiver or a.modification of the terms and conditions of the MEPDES
Permit. The MEPDES Permit remains in full force and effect.

EPA reserves the right to seek any and all remedies available under Section 309 of the Act, 33 U.S.C.
§ 1319, as amended, for any violation cited in this Order.

This Order shall become effective upon receipt by the City.

The City has the right to seek immediate federal judicial review of this Order pursuant to Chapter 7 of
the Administrative Procedure Act, 5 U.S.C. §§ 701-706. Section 706, which is set forth at
http://uscode.house.gov/download/pls/05C7.txt, provides the grounds for such review.

oflat )iz Uhoon_Srudiun
Datd  / Susan Studlien, Director
Office of Environmental Stewardship
Environmental Protection Agency, Region |




UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

REGION 1
| )
In the Matter of: ) Docket No. CWA-01-2012-0113
)
) COMPLAINT AND NOTICE OF
The City of Portland, Maine, ) OPPORTUNITY FOR HEARING
389 Congress Street )
Portland, Maine )
)
Respondent. )
)
I. STATEMENT OF AUTHORITY
1. This Administrative Complaint and Notice of Opportunity for Administrative

Hearing (“Complaint™) is issued to the City of Portland, Maine (“Respondent” or “Portland”)
pursuant to Section 309(g) of the Clean Water Act (“CWA” or the “Act”), 33 U.S.C, § 13 19(g),
and the Consolidated Rules of Practice Governing the Administrative Assessment of Civil
Penalties and the Revocation/Termination or Suspension of Permits (“Consolidated Rules of
Practice”), 40 C.F.R. Part 22. The Complainant is the Director, Office of Environmental
Stewardship, United States Environmental Protection Agency, Region 1 (“EPA”).

2. Pursuant to Section 309(g) of the CWA, 33 U.S.C. § 1319(g), and in accordance
with the Consolidated Rules of Practice, Complainant hereby provides notice of a proposal to
assess a civil penalty against Respondent for the discharge of untreated sewage into navigable
waters of the United States without authorization in violation of Section 301(a) of the CWA,

33 U.S.C. § 1311(a), from various components of Respondent’s sewage collection and

conveyance system (“Collection System”).




II. STATUTORY AND REGULATORY BACKGROUND

3. The CWA is designed to restore and maintain the chemical, physical, and
biological integrity of the nation’s waters. Section 101(a) of the Act, 33 U.S.C. § 1251(a).

4, To accomplish‘the objectives of the Act, Section 301(a) of the CWA, 33 U.S.C.

§ 1311(a), prohibits the discharge of pollutants by any person into navigable waters except in
compliance with the terms and conditions of a permit issued pursuant to Section 402 of the
CWA, 33 U.S.C. § 1342, and EPA’s implementing regulati.ons, found at 40 C.F.R. Part 122, -

5. Section 502(5) of the CWA, 33 U.S.C. § 1362(5), defines “person” to include,
among other things, a “municipality.”

6. Section 502(12) of the CWA, 33 U.S.C. § 1362(12), defines “discharge of a
pollutant” to include “any addition of any pollutant to navigable waters from any point source.”

7. Section 502(6) of the CWA, 33 U.S.C. § 1362(6), defines “pollutant” to include,
among other things, “sewage.”

8. Section 502(14) of the CWA, 33 U.S.C. § 1362(14), defines “poin‘; source” to
include “any discernible, confined and discrete conveyance . . . from which pollutants are or may
be discharged.”

-9 Section 502(7) of the CWA, 33 U.S.C. § 1362(7), defines “navigable waters™ as
“the waters of the United States, including the territorial seas.”

10.  Forty C.FR. § 122.2 defines “waters of the United States” to include, among
other things: (i) all waters which are currently used, were used in the past, or may be susceptible
to use in interstate or foreign commerce; (ii) all inter-state waters; (iii) tributaries to such waters;
and (iv) wetlands adjacent to such waters or their tributaries.

11.  Section 402(b) of the CWA, 33 U.S.C. § 1342(b), provides that the EPA




Administrator may authorize a state to issue NPDES permits in accordance with the
requirements of the CWA. On January 12, 2001, the Administrator granted the State of Maine
the authority to issue Maine Pollutant Discharge Elimination System (“MEPDES”) permits for
all areas of the State outside of Indian country, pursuant to Section 402(b) of the CWA, 33
US.C. § 1342(b).

12.  Section 309(g) of the CWA, 33 U.S.C. § 1319, provides for the assessment of
penalties for violations of Section 301 of the CWA 33 U.S.C. § 1311.

L. ALLEGATIONS

13. The Respondent is a person under Section 502(5) of the Act, 33 U.S.C. § 1362(5).
The Collection System is a portion of a Publicly Owned Treatment Works (“POTW™),

14, The Maine Department of Environmental Protection (“MEDEP”) issued NPDES
Permit No. ME0101435 (“Permit™) to the Respondent on July 7, 2003 for a five-year term
(2003 Permit”) and reissued it on October 23, 2008 (“2008 Permit”) for another five-year term.
The 2003 Permit and the 2008 Permit authorized the discharge, subject to conditions, of
untreated sewage from combined sewer overflow (“CSO”) Outfalls 006, 013, 014,017, 018 and
019 to Back Cove, from CSO Outfalls 024 and 026 to Portland Harbor, from CSO Outfall 039 to
Nasons Brook, and from CSO Qutfalls 036, 042 and 043 to Capisic Brook for a total of twelve
CSOs.

15. Back Cove, Portland Harbor, Nasons Brook, and Capisic Brook are waters of the
United States under Section 502(7) of the Act, 33 U.S.C. § 1362(7), and the regulations
promulgated thereunder.

IV. VIOLATIONS

‘16. Since September 1, 2007, on at least 22 occasions over a period of 24 days, the

Respondent discharged untreated sewage to Back Cove, Portland Harbor, Nasons Brook, and
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Capisic Brook or other waters of the United States from various components of the Collection
System other than the permitted outfalls.

17.  Each of the various components of the Collection System from which the
Respondent discharged untreated sewage to waters /of the United States is a point source within
the meaning of Section 502(14) of the Act, 33 U.S.C. § 1362(14).

18.  The 2003 Permit and the 2008 Permit did not authorize the Respondent to
discharge untreated sewage from these various components of the Collection System. No other
instrument authorized or authorizes the Respondent to discharge untreated sewage to waters of
the United States from these various components of the Collection System.

19.  The Respondent’s discharges of untreated sewage to waters of the United States
from various components of the Collection System without authorization occurred in violation of
Section 301(a) of the Act, 33 U.S.C. §1311(a).

¥ 20 Section 309(g) of the CWA, 33 U.S.C. § 1319(g), the Debt Collection
Improvement Act of 1996, 31 U.S.C. § 3701, and 40 C.F.R. § 19.4 authorize administrative
penalties in an amount not to exceed $11,000 per violation per day for violations occurring
between March 15, 2004 and January 12, 2009, and $16,000 per violation per day for violations
occurring after January 12, 2009, up to a maximum of $177,500.

V. NOTICE OF PROPOSED ASSESSMENT OF CIVIL PENALTY

21.  Based upon the foregoing allegations and pursuant to the authority of Section
309(g) of the CWA, 33 U.S.C. § 1319(g), the Federal Civil Penalties Inflation Adjustment Act of
1990, 28 U.S.C. §§ 2461 et seq., the Debt Collection Improvement Act of 1996, 31 U.S.C.
§§ 3701 ef seq., and the rule for Adjustment of Civil Monetary Penalties for Inflation, 40 C.F.R.
§§ 19.1-19.4 (61 Fed. Reg. 69360 (Dec. 31, 1996); 69 Fed. Reg. 7121 (Feb. 13,2004); 73 Fed.

Reg. 75340 (Dec. 11, 2008)), Complainant proposes that a Final Order be issued against




Respondent assessing civil penalties for violations occurring' on 24 days of up to eleven thousand
dollars ($11,000) per violation per day for violations occurring between March 15, 2004 and
January 12, 2009 and of up to sixteen thousand dollars ($16.000) per violation per day for
violations occurring after January 12, 2009, up to a maximum of one hundred and seventy-seven
thousand five hundred dollars (8$177,500).

22.  Sewage contains viruses, bacteria (including E. coli) and other pathogens.
Exposure to contamination from Collection System overflows can therefore result in significant
illness. Exposure to sewage contamination can result from swimming and other recreational
contact, accidental consumption of contaminated water, and consumption of contaminated
shellfish. Children, the elderly, and people with suppressed immune systems are more likely
than healthy adults to catch sewage born disease, are more likely to develop the most serious
form of disease and suffer more significant consequences from exposure. Violations making
such exposure possible warrant a significant penalty.

23.  Prior to any hearing on this case, EPA will file a document specifying a proposed
penalty, as required by the Consolidated Rules of Practice, taking into account the seriousness,
nature, circumstances, extent, and gravity of the violation, or violations, and Respondent’s prior
compliance history, the degree of culpability for the cited violations, any economic benefit or
savings accruing to Respondent resulting from the violations, Respondent’s ability to pay the
proposed penalties, and such other matters as justice may require.

VI. NOTICE OF OPPORTUNITY TO REQUEST A HEARING

24.  Pursuant to Section 309(g) of the Act, 33 U.S.C. § 1319(g), and 40 C.F.R.
§ 22,14, notice is hereby given that Respondent has the right to request a hearing on any material
fact alleged raised in this Complaint and on the appropriateness of any proposed penalty. Any

such hearing would be conducted in accordance with the Consolidated Rules of Practice, 40




C.F.R. Part 22, a copy of which is enclosed. Members of the public, to whom EPA is obliged to
give notice of this proposed action, have a right under Section 309(g)(4)(B) of the Act, 33 U.S.C.
§ 1319(g)(4)(B), to comment on any proposed penalty and to be heard and to present evidence at
the hearing.

25.  Respondent’s Answer must comply with 40 C.F.R. § 22.15 and must be filed with
the Regional Hearing Clerk at the address listed below within thirty (30) calendar days of receipt
of the Complaint. To be entitled to a hearing, Respondent must include its request for a hearing
in its Answer to the Complaint.

26.  The original and one copy of the Answer, as well as a copy of all other documents
which Respondent files in this action, must be sent to:

Wanda Santiago

Regional Hearing Clerk

U.S. Environmental Protection Agency, Region 1

5 Post Office Square, Suite 100 (Mail Code: ORA18-1)

Boston, Massachusetts 02109-3912
Respondent should also send a copy of the Answer, as well as a copy of all other documents
which Respondent files in this action, to Michael Wagner, the attorney assigned to represent the
EPA and designated to receive service in this matter at:

Michael Wagner

Enforcement Counsel

U.S. Environmental Protection Agency, Region 1

5 Post Office Square, Suite 100 (Mail Code: OES04-3)

Boston, Massachusetts 02109-3912

27.  If Respondent fails to file a timely Answer to this Complaint, it may be found to
be in default, pursuant to 40 C.F.R. § 22.17, which constitutes an admission of all the facts

alleged in the Complaint and a waiver of the right to a hearing.

28.  Pursuant to 40 C.F.R. § 22.17(d), the penalty assessed in any default order shall




become due and payable by Respondent without further proceedings thirty (30) days after the
default order becomes final.
VIL. CONTINUED COMPLIANCE OBLIGATION
29.  Neither assessment nor payment of a civil penalty pursuant to Section 309(g) of
the CWA, 33 U.S.C. § 1319(g), shall affect Respondent’s continuing obligation to comply with
thev CWA, the regulations promulgated thereunder, or any other applicable requirements of

Federal, State, or local law.

auen 5 udlen 0qla1 12
Susan Studlien, Director Date ‘
Office of Environmental Stewardship
U.S. Environmental Protection Agency
Region 1 -~ New England




Appendix A
High Flow Management Plans

A high flow management plans should be written as a reference document for the City’s Collection
System staff and should reference the Portland Water District's Emergency Contingency Plan for
interceptor sewers, pump station, and WWTF operations.

An effective High Flow Management Plans would include:

1. a description and map of the City’s Collection System that includes the direction of
flow of all interceptors;

2. a discussion of system hydraulics, flow restrictions, and recommendations for all
practicable interim measures for conveying additional flow to the WWTF for
treatment and discharge; and

a. standard operating procedures and protocols for the operation of the City’s pump

stations during wet weather.



APPENDIX B
EMERGENCY RESPONSE PLAN

An Emergency Response Plan should be designed as a reference guide for the City’s employees
and could, in the case of the City of Portland, reference, by inclusion as an attachment, Portland
Water District's Emergency Response Plan for the interceptor sewers, pump station, and WWTF
operations. To be adequate, it must be applicable to all Collection System assets managed and
operated by the City. It must ensure that, should a SSO occur, the volume of untreated
wastewater discharged to the environment and the impact of the discharge on the environment and
public health will be minimized. The Emergency Response Plan should result in all SSOs being
responded to and halted as rapidly as possible, mitigation being employed whenever appropriate,
and the identification and implementation of appropriate measures to prevent recurrence of the
SSO. An effective Emergency Response Plan would specifically include:

a. Aprogram for publicizing on local cable television, newspapers, and other methods of public
communication, that all SSOs that occur in the City, whether to surface waters or to
buildings/private properties, should be reported to a single point of contact;

b. Anemergency 24-hour telephone number that can be used by the public to report SSOs;

c. Procedures to ensure the rapid dispatch of personnel and equipment necessary to correct or
repair the condition causing or contributing to any SSO such that it is contained, and stopped
in a timely manner;

d. Procedures and public notice requirements to limit public access to, and contact with, areas
affected by the SSOs with a specific section dedicated to wet-weather manhole overflow
standard response operating procedures, including citizen notification when necessary ;

e. Procedures to provide timely notice to EPA, the MEDEP, and local public health officials of the
SSO in compliance with local regulations and the City's MEPDES Permit;

f.  Procedures for mitigating the impacts of the SSO on human health and the environment;

g. Procedures to ensure the preparedness, including responsiveness training of the City's
employees and contractors necessary for the effective implementation of the Emergency
Response Plan;

h. Periodic reviews to ensure that the City has available staff, equipment, and spare parts

inventory necessary to respond to the SSOs and to implement the Emergency Response Plan;



Provisions for safety training for all Collection System personnel;
Procedures for investigating and documenting the causes of the SSOs;
A system to track SSOs, other complaints, and related repairs; and
Measures to prevent reoccurrence of the SSOs.
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CERTIFIED MAIL - RETURN RECEIPT REQUESTED
APR - 12013

Danielle West Chuhta, Associate Corporation Counsel
City of Portland
City Hall '
389 Congress Street -
Portland, ME 04101

Subject: EPA Clean Water Act Administrative Order Docket No. 12-009
Dear Ms. West-Chuhta:

EPA received the City’s request to modify the above-referenced EPA administrative
order (“Order™), which was issued to the City on September 27, 2012 and received by the
City on October 1, 2012.

By this letter, the following changes-are made:

e The Capacity, Management, Operation and Maintenance (“CMOM?”) assessment
required by Section IV.1. of the Order originally due within 120 dates following the
effective date of the Order is now due by September 26, 2013.

o The CMOM corrective action p]aﬁ required by Section V.1 of the Order originally
due within 180 days following the effective date of the Order is now due by
November 25, 2013.

e High flow collection system management measures required to be implemented
within 120 days of the effective date of the Order must now be implemented by
September 26, 2013. '

o Section I'V., Paragraph 4 of the Order is hereby changed to read as follows:

As soon as practicable, but no later than twenty-four (24) hours of learning
of any SSO, the City shall provide an oral report to EPA by calling Alex
Rosenberg at (617) 918-1709 and to Maine Department of Environmental
Protection by calling Stuart Rose, during regular business hours, at (207)
822-6345. If the City learns of an SSO at any other time than normal
business hours, the City also shall notify EPA at the above phone number




and MEDEP Hazardous Material Spill Line by calling 800-452-4664. The
oral report must identify the location, estimated volume and receiving
water(s), if any, of the SSO. The City shall also, within 5 days of learning
of such SSO, send a written report to EPA, to the attention of Alex '
Rosenberg, at (617) 918-0705 and to MEDEDP, to the attention of Stuart
Rose at (207) 822-6345. EPA and MEDEP will advise the City in writing
in the event of any change in personnel to whom oral and written reports
should be made.

If you, or your staff, have any issues raised about this letter, please contact Alex -
Rosenberg (617) 918-1709 of the Water Technical Unit, or have your attorney contact
Michael Wagner, EPA's legal counsel in this matter, at (617) 918-1735.

Sincerely,

UL, DOUCAUN

Susan Studlien, Director
Office of Environmental Stewardship

Enclosure

ce: City of Portland (attn: Michael Bobinsky, Public Services)
MEDEDP (attn: Stuart Rose) :
MEDEP (attn: Pamela Parker)
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