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TECHNICAL MEMORANDUM 8.1 CH2MHILL

McMinnville CMOM Assessment

TO! Rich Spofford/City of McMinnville
COPIES: Lynne Chicoine/West Yost
Steve Celeste/ Kennedy Jenks
FROM: Mark R. Johnson/CH2M HILL
Claudia L. Zahorcak/CLZ Consulting
DATE: January 18, 2008
Introduction

As a part of the Existing Facilities Evaluation Task of the McMinnville Sanitary Sewer
Master Plan Updates Project two workshops were conducted to introduce CMOM
philosophy of collection system management and to complete and review results of the
CH2M HILL CMOM checklist analysis tool. As described in the scope of work the
workshops are to be followed by the development of the following document that
highlights recommendations for:

Modifications to existing practices or documents

New practices or documents

Linkages between CMOM philosophy and the master plans (collection an

treatment) ;
e Data gathering or management

The checklist was completed by McMinnville Public Works staff and is noted as
“Agency Comments”. During a June 29, 2006, workshop, additional group comments
were generated by City and consultant staff; these comments were also added to the
checklist. The completed checklist is included as an appendix to this Technical
Memorandum (TM).

The CMOM checklist represents the elements of the federal CMOM program that was
developed in draft form in 2000 but not formally adopted by the US EPA. EPA Regional
offices and states have continued to use the general tenets of the draft program as they
continue to work with dischargers to address sanitary sewer overflows (S50s). Because
the program emphasizes improvements in practices that have efficiency as well as
compliance benefits, many municipalities are voluntarily using similar checklists to meet
internal process improvement goals.

The completed McMinnville checklist is not intended as an evaluation of the City’s
current compliance with any state or federal requirement; rather, it represents the
outcome of a group exercise intending to find ways of improving the City’s ability to
meet its current commitment to good stewardship, cost-effective delivery of services,
and customer satisfaction.
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MCMINNVILLE CMOM ASSESSMENT

Any recommendations included in this TM reflect the group’s acknowledgement of
areas of improvement, not specific commitments to implement. During preparation of
the final Master Plan, key elements of this TM may be included in the Implementation
Plan.

This TM is organized with a Summary of Recommendations provided first, followed by
Modifications and Additions to Existing Practices Based on CMOM Checklist Review.
This is followed by a table of action items proposed to address the recommendations.
These actions are associated with McMinnville’s current organizational structure.

Summary of Recommendations

Enterprise Planning

o Develop a 5-year Business Plan that establishes service goals and performance
metrics to be achieved at the end of the 5t year.

o Establish subgroup goals and metrics and link to individual employee annual goals.
Document roles and responsibilities.

o Incorporate principles of Asset Management (AM) into Business Plan.

e Augment data management tools to gather required data and extract required
performance measurements. Figure 1 describes a possible process to produce an
integrated plan for maintenance and capital investments.

o Establish capital/operational budgets based on desired performance levels.

Figure 1 Flow Chart for Developing Integrated Maintenance and Capital Plans

Iterative asset management “engine”

e

Operations

Review, update, and ensure Standard Operating Procedures (SOPs) are available for all
critical system components.
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Risk-based Maintenance

Set target for split between proactive and reactive maintenance.

Analyze past years’ split and set realistic goal for future shift to new target split.

Set intermediate goals and build into Business Plan.

Identify constraints to meeting intermediate goals and implement short-term and

long-term mechanisms to reduce

e Facilitate a workshop to determine criticality of all major system components, and
systematically reset maintenance programs according to risk. High risk components
are assigned highly proactive maintenance schedules, low risk components are left
unscheduled (“run to failure”) or assigned long duration maintenance cycles.

» Assess cleaning program as indicator of system problems that may be addressed

through code enforcement or other means.

Life Cycle Costing Approach to Renewal vs. Replacement

e Determine cost-effective useful life (or define unit failure in terms of “fails to
perform desired function cost-effectively”) for each major component.
Track all related costs for each component.
Use life cycle cost approach to weigh continued maintenance against component
replacement (has reached its useful life). Prioritize equipment replacement based on
criticality.

Condition Assessment

e Prioritize inspections and condition assessment of all components based on an
assessment of criticality and past inspection data.

e Reset inspection frequencies as necessary.

e Review need to outsource inspection to ensure target frequencies are met.

¢ Identify extent/impact of corrosion problem, then determine if design standards
should be modified; repair and replacement program; modified inspection and
cleaning; or chemical addition (inside) or cathodic protection (outside).

Emergency Operations
e Develop an Emergency Overflow Response Plan as a subset of the City’s overall
emergency planning.

Train staff in its use, and post on intranet for rapid access and implementation.
e Review communication protocol between pump station and collection system
operations teams during system upset/overflow conditions.

Data Management and Support

e Perform a comprehensive review of current software systems (electronic facility
maintenance programs, including both MP2 and Hansen; GIS; customer complaint
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tracking; hydraulic modeling) and improve as needed to provide fully linked
system—upgrade, replace, acquire, or activate unused components and develop
custom reports, linkages, or user interfaces. Goal is to have centralized data base
with system information (pipe data, pump data), work order system (generate and
track all maintenance), and map-linked analysis and reporting.

» Design reporting functions to link to Business Plan, providing automatic and timely
statistics on meeting specific service goal and performance metric targets.

Legal Framework

Review, improve, and enforce Fats, Oil and Grease (FOG) ordinance. Review, improve,
and enforce private collection system design and maintenance requirements.

Modifications and Additions to Existing Practices Based on
CMOM Checklist Review

The sections below follow the format of the checklist which follows the itemization of
the draft rule. Only comments on areas of improvement are noted within each
subsection.

I Management Programs

A 5-year Community Development Business Plan should be developed to summarize
existing and planned management activities to improve Department operations. The
Plan would list actions that would address the gaps identified in this TM, with
responsible individuals and target milestones. Useful as an ongoing planning tool, the
Business Plan would have sections for each Department subgroup, reflecting the
subgroup’s 1-year goals, objectives, and metrics to support the Departmental Plan, as
well as responsible and contributing team members.

A major gap in the current management program is the lack of documentation on
current activities. The City should review documentation of current programs and
complete or prepare missing documents. Where missing, develop specific performance
measures for all aspects of Departmental responsibilities and incorporate into the
Departmental Business Plan. Figure 2 outlines a process to set service level targets.

Figure 2. Process to Establish Service Level Targets

“nternal | [Customera | | Future " Future | A second major gap is the lack of
drivers stakeholder capacity regulatory established targets (service goals
1 | “M"“l it || requirements | and performance metrics) that
e e e TSSmSS" would allow an annual

' will :
e u:mp.mt::h mmu m.nﬂ and m’:ommamm Sy comparison of Departmental

——w activities and accomplishments

B Determine key performance indicators for the services provided Aga ke, These should be

developed, as part of the Business
h E— _'_-_._._,,.—-l-l!

[ Choose service level targets for each of the indicators
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Plan, at the organizational, group, and subgroup level.

A

Table of Organization
Expand existing Organization Chart (included as an Appendix A of this TM) to link
job title and supervisory responsibilities to the actions required as part of utility
routines. For instance, missing elements include responsibility for maintaining and
tracking adherence to the Emergency Overflow Response Plan.
A draft of understood Roles and Responsibilities are identified on the Orgamzauonal
Chart developed through interviewing staff. This primarily addresses currently
assigned responsibilities.
Based on the recommendations included in this TM and further City evaluation,
additional responsibilities should be added to the Organization Chart to supplement
currently assigned responsibilities. McMinnville staff should discuss, finalize, and
distribute.

Training Program

Review current training and certification programs and document Public Works
Department’s policies and procedures.

Develop and implement an SSO prevention and mitigation training program that is
linked to the Emergency Overflow Response Plan.

Utility Information Management System

CMOM encourages comprehensive and complete system data be available; these can
be either paper maps or digital data base/GIS. Beyond knowing what the system
components are, the management system should assist in rapid assessment of
performance measures and identification of areas of improvement. Regular
automatic reporting tools can help the Department measure investment of time and
materials and track system performance through decreased equipment down time or
repair frequencies.

Staff has indicated that a review of function, responsibility, and platform of the
Community Development Department’s various data management systems (GIS,
eFMS) would lead to improvements to efficiency and inter-department
communication. In addition to identifying improvements to the eFMS, the
Department will want to identify and automatically create weekly, monthly,
quarterly and annual reports that gauge system performance.

Review current reporting to ensure data is being summarized in a way that
automatically and accurately compares activities against performance metrics and
allows efficient tracking of how the Department meets its service goals. Reporting
should also allow trending, so that progress in achieving goals can be tracked, and
year-to-year consistency in performance can be noted.

McMinnville currently has two electronic facilities management systems (eFMS)—
MFP?2 for plant and pump stations and Hansen for collection system. MP2 is up-to-
date and identifies maintenance activities that can be equated to the generation of
work orders; Hansen contains pipe data and CCTV inspection data but no work
order/maintenance tracking system. In addition, collection system inventory data
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resides in AutoCAD. The overall system function is evolving and staff are aware of
many areas requiring continuous improvement.

Staff indicated that there is no formal Complaint Tracking Information Management
System. Tracking customer complaints and responses is another key to
demonstrating that overall Departmental goals are being met. A Customer
Complaint Tracking System (that could be part of the eFMS work order system)
would quickly summarize how well the Department meets its customer response

metrics. In addition, staff can quickly review customer complaints to
identify systematic problems and schedule predictive maintenance, thus reducing
the likelihood of future complaints.

Engineering Program

Develop a Sewer Design Manual and consider posting on city website for developers
to download. The benefit is to increase consistency of design and streamline city
reviews.

Review past problems (e.g., corrosion due to sediment accumulation related to
design standards) and adjust design standards accordingly (e.g., increase low-flow
velocities).

Develop or clarify joint Engineering/Operations review process to ensure new
development applications meet design requirements (Engineering Group standards)
without contributing to system flow capacity problems (modeled or observed
capacity constraints).

Develop engineering procedure for confirming available capacity prior to
authorizing new hookups, either as consistent with approved Master Plan, or by
application of the hydraulic model to confirm capacity. In both cases, link to
customer complaints or operational records to ensure pipe is performing as modeled
prior to authorizing new connections.

Monitor sewer flows as necessary to calibrate model and confirm both current flows
and whether system’s actual capacity matches the design capacity.

Incorporate discrepancies into the inspection and I/1 detection program described
above.

Coordinate findings when reviewing development applications for new service,
described below.

Keep hydraulic model current by updating system data to reflect new pipe
construction, pipe rehabilitation and replacement, and modified land use densities.
Review pump station data and use model to annually assess benefits of I/I reduction
and pipe rehabilitation projects.

Use model to prepare annual addenda to Master Plan, where warranted, to ensure
new pipe connection review reflects current conditions. Also review model results
annually to confirm list of prioritized remaining 1/1 projects. '

Update Master Plan every five years.

Integrate into CIP planning.

T8 1CMOMRECOMMENDATIONS_VS.00C ] JANUARY 18, 2008



MCMINNVILLE CMOM ASSESSMENT
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Sanitary Sewer Overflow Reporting and Notification Program

Review procedures and documentation of Emergency Overflow Response Plan
(what actions the department takes) in addition to the reporting and notification
components of that plan.

Consider adding notification of public health authorities and the public via signage,
newspaper or radio.

Financing and Cost Analysis Program

Develop a systematic approach to life cycle analysis of major components (suchas a
cost-benefit analysis) and use to ensure cost-effective Operations and Maintenance
(O&M) (life cycle analysis compares continuing to repair component vs component
replacement). This requires a more accurate measurement of true O&M cost by
major system element. Consider implementing the cost accounting features of eFMS
to identify total cost of Repair and Renewal (R&R) (staff time, materials, contractors,
vehicles/equipment).

Establish metrics that evaluate entire operations budget to track percentage reactive,
corrective, proactive maintenance and evaluate return on maintenance investment.
Set goals for the desired percentages (e.g., 35 percent reactive, 65 percent proactive)
and track progress in achieving,.

Review internal reporting and communication system to eliminate double-reporting.
Appropriately integrate the prioritization of capital improvements and of
operational needs (R&R, data mgt tools) to ensure enterprise goals are met.

Equipment and Tools Management Program

Continue to improve spare parts inventory system to ensure key items are in
inventory.
Establish categories according to risk (e.g., a) must have spares on hand, b) can get
spare in a day, c) can get in a few days) and ensure high-risk items are budgeted for
and obtained.
Collaborate with other area utilities to establish mechanism for emergency inventory
and equipment sharing.

Customer Service Program

Review current system and determine if City should implement a computerized
system for tracking complaints and responses (could be part of improved eFMS).
Set performance goals and track total responses and metrics for meeting goals.
Link complaints to future (predictive) maintenance scheduling.
Summarize performance statistics and publish.

Legal Support Programs
Develop or revise, and then enforce consistent policy with regard to non-
performance of private systems contributing to the city system.

Anticipate and budget for O&M for those activities within city purview and identify
and enforce repairs for those problems within private purview.
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L

Contingency Plan for Sewer & Treatment System

Review all existing SOPs, update as needed, identify gaps and prepare new SOPs
(e.g. for pump station outages). Store in one location (consider online system that can
be more easily updated).

Assign responsibility for development, maintenance, updating, training, and
enforcement of an Emergency Overflow Response Plan (this can be part of a larger
Emergency Response Plan). Consider an online system, that is more easily updated
and accessible remotely through employee-accessible website.

Il. Operations Programs

A

Pump Station Operations Program
Complete SOP and emergency procedures documentation.
Review system-wide communications (WWTP and collection system) during pump
station outages to minimize overflows.
Pretreatment Programs (Sewer and Plant Protection)
Review DEQ audit requirements and adjust program accordingly.
Corrosion Control Program

Some odor-related corrosion control has been completed but no system-wide
assessment performed. Using the structural condition assessment performed as a
part of the Master Plan as a basis, identify the need for supplemental internal
inspections that would contribute to better mapping of internal pipe and manhole
corrosion, leading to an early-action repair program. Using the hydraulic system
model, review modeled velocities during dry season, dry weather flows and screen
for low velocities that would result in solids deposition, contributing to gas
formation. Review data from past pipe repair projects that exposed pipe exteriors
and from soils mapping to estimate where external pipe corrosion might occur. If
warranted, perform further testing (e.g., core sampling).

Grease Trap Inspection and Enforcement Programs
Reinstate program and actively enforce FOG ordinance.
Review inspection records and map commercial accounts to identify potential
problem areas; prioritize enforcement.
Publish/distribute Best Management Practices (BMPs) to business owners.
Document maintenance requirements and penalties.
Track performance (reduction of cleaning needed and number of stoppages
reported).

New Connection Tap-in Program ‘
Verify downstream capacity and operational performance as described in Section IE.

Flow Monitoring Field Operation Programs
Coordinate program with recommendations of Master Plan to ensure long-term
accuracy of model, infiltration/inflow identification and elimination, and
verification of pump station operations.
Consider permanent monitor locations.

TS 1CMOMRECOMMENDATIONS_VS.D0C 8 JANUARY 18, 2008



MCMINNVILLE CMOM ASSESSMENT

lil. Maintenance Programs

o Set performance measures and develop tools to measure and track achievement. Use

to prioritize work activities.

e Perform system component risk assessment for pump stations and for collection
system, assigning consequence of failure levels in each of several categories as
shown in Figure 3. This enables a focused approach to maintenance. It is
recommended that the assignment of consequences be accomplished in a workshop
setting with representatives from Wastewater Services, Engineering and Public

Works.

Figure 3. Risk Assessment for System Components

Risk is a function of:

¢ Loss of service

¢ Environmental impact

¢ Health implications

¢ Community disruption

¢ Damage to property

¢ Loss of revenue

¢ Rehabilitation/replacement

¢ Regulatory compliance

¢ Service Agreement obligations
® Public image impact

Consequence =

ikelihong m

¢ Condition of asset

¢ Effective O&M protocols

¢ Reliability

® Capacity & utilization

¢ Technology &
obsolescence

e Review current program of maintenance to ensure frequency of maintenance for
high-consequence components is sufficient to achieve desired performance metrics
(i.e., low to no emergency maintenance). Similarly, low-consequence components
would continue to be fixed as needed (un-scheduled). This risk assessment then
forms the framework for a reprioritized maintenance program, where un-scheduled
maintenance is acceptable for low-risk elements and indication of resource limitation
if it continues to occur for high-risk elements. Figure 4 shows how the consequence
of failure for a system component can be calculated.
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Figure 4 Example Consequence Matrix

Conseguence
Level of Service Weight Low=1 Hioh Sub
Catego (Desired total
y Lovelof | Minor=4 Moderate=7 | ouov-10
Servica)

Health & safety of : 7 7
employees and public
Compllance with
regulations and permits 0.9 1 0.6
Service reliabllity 0.8 10 ]
Disruption to the 07

community / public image

10

70

Abllity to return asset to
level of service

0.7

28

Financial impact (repair /

0.7

4.9

replace, private propesty
damages, loss of revenue)

Lotnl for system component

30.6

Identify and fill specific knowledge gaps on system component condition (e.g., for
pump stations: pump/motor condition, pump performance, vibration, structural
condition).

Complete structural assessment of collection system.

Develop and follow a prioritized plan for periodic inspection, using trends from
previous inspections to re-set inspection cycles, as appropriate. A routine procedure
could be established regarding pipeline improvements to document installation
cost/ difficulties; monitor pre- and post-installation performance; and summarize
lessons learned, thereby linking (R&R) to performance.

Review manufacturers’ recommended preventive maintenance program. Determine
if, based on installed conditions, demand, and repair history, PM schedule should be
adjusted to stay proactive and avoid reactive maintenance.

Review pattern of delaying Preventive Maintenance (FM) due to emergency
demands. If backlog of unperformed PM is high, determine if a) frequency can be set
lower, or b) staffing shortages are reducing ability to perform PM.

A Pump Station Preventive Maintenance
Complete formal assessment of pump station structural, pumping capacity and

efficiency, electrical, and 1&C and input into prioritization program for pump station

maintenance.
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B Force Main Preventive Maintenance

Establish and execute formal air release valve/valve assessment program. Add forms to
MP2 program.

c Gravity Line Preventive Maintenance

° Assess cleaning program. Where cleaning patterns are linked to FOG, link findings
to improved FOG program enforcement.

e Link findings as appropriate to new pipe design standards, or other policies and
procedures. Review the current split of resources (cleaning/inspection vs.
repair/renewal) and consider program adjustments as needed to meet performance
metrics.

D Maintenance of Right of Way

Perform a review of current program to ensure maintenance of ROW and coordination

with paving.

E Un-Scheduled Maintenance

° After grouping system components by criticality/risk category, characterize City’s
past maintenance activities by category of risk and formally assess percentage of past
activities (planned, corrective, emergency) and compare against performance metrics.

e For corrective and emergency maintenance, determine classes of causes, type, and
frequency of problems, and if activities could have been avoided by accelerating
planned maintenance.

e Reevaluate planned maintenance cycles accordingly (e.g., deviate from
manufacturers’ recommendations to match demonstrated Iocal conditions).

e Link to FOG and other ordinances, design standards, and routine maintenance
cycles to reduce unplanned maintenance high risk units.

* Asaresult of review, establish revised planned maintenance cycles and reflect in
work order system (in MP2 now). In future, add collection system work order

system (Hansen or replacement CMMS).

Based on the assessment performed, Recommended Action Items have been developed.
At this time these are not assigned to a specific group within the Community
Development Department but ultimately would be based on the existing and/or
expanded responsibilities of the organizational groups within the Department.

Recommended Departmental Action Items

e  Start business planning process (l.A.):
—Service goals, performance metrics.
—Define roles and responsibilities. Related to eFMS (1.D.)
—Develop customer complaint tracking.
~Review and utilize collection system work order management.
—Review reporting to ensure linkage to performance mefrics.

—Review/develop asset management capabilities within extg. eFMS. (costs include maintenance, ops,
R&R, etc.)

—Define criticality of assets(s). (llLE.)
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—Ensure that chronic problems are able to be captured within the eFMS. (1I.E.) Related to éFMS (1.D.)
—Structural assessment within eFMS; complete assessment.

e Developfirain staff on use of Emergency Overflow Response Plan (I.B. and L.F.)

« Develop life cycle analysis tool (1.G.)

» Review annual maintenance costs versus established mefrics. (“are you spending too much on specific
system components?"(1.G.)

s Review eFMS (purpose: documentation, prioritization, organization, common platform, accessible)
(MP2, Hansen) (1.D.)

o Review annual maintenance costs versus established metrics. (“are you spending too much on specific
system components?'(1.G.)

s Establish capitaVoperational budgets based on desired perfonnanca levels. (1.G.)

e Develop policy for private systems. (l.J.)

e Review, update, and ensure SOPs are available for all criical aspects of the system. (I.L.)

s Review communication protocol between ops and maintenance during system upset/overflow
conditions. (IL.A.) ‘

e Identify extent/impact of comosion problem, then determine the desired response. This would be a
subsst of the eFMS. (I1.C.)

e Reinstate FOG program and enforce. (I1.D.)

s Develop PS preventive maintenance program (e.g., standard review forms, etc.). (IILA.)
e Annual FM condition assessment (“are there problems in the system?”). (lI.B.)

e Assess cleaning program. (lll.C.)

o  Adjust maintenance program to minimize affects of high-risk items. (ILE.)
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