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EXECUTIVE SUMMARY 

Background/Rationale 

The Municipality of Anchorage (MOA) has been recognized as one of America‘s most 

livable and friendly cities and is also a four time All American City award winner, in 

recognition of its citizens‘ ability to work together to identify and tackle community-wide 

challenges and achieve uncommon results. At the heart of this recognition is the high 

quality of the Municipality‘s core services—fleets, public works, parks and recreation, 

facilities, emergency services—and its commitment to supporting a high quality of life, 

without causing a financial hardship to the residents and visitors who ultimately pay for 

these public services. 

In September of 2011, the MOA requested that a qualified management consulting firm 

be enlisted to support its pursuit of improved operation and maintenance (O&M) 

functions by studying current operations and recommending ways to work more 

efficiently than at present, without lessening its level of service.  CH2M has been engaged 

to fill that role in conducting the 2011 MOA O&M Efficiency Study (―study‖).   

CH2M HILL O&MBG has provided municipal, federal, and private industry clients with high 

efficiency operations and maintenance service for over 30 years, in both a consulting 

capacity and as actual operators.  Its people have extensive experience in Alaska, 

including being responsible for the operations and maintenance of $300 million in fixed 

assets on the North Slope, Anchorage, Fairbanks, and Kenai, including man camps, office 

buildings, industrial shops, and equipment pools.  

The operational findings and recommendations CH2M HILL presents in this report are the 

result of three months working with and on behalf of the MOA.  They are in direct 

alignment to the commitment the Municipality has for delivering the finest services to its 

citizens in the most effective and cost efficient manner possible.   
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Project Objectives 

The Municipality‘s goal in undertaking this effort is to manage O&M functions in a more 

efficient and less costly manner than at present, while meeting the strategic goals and 

related strategies of the mayor‘s ―Six Year Fiscal Plan‖ and its overall efforts to Build 

Efficient Services Today (BEST).  Goals of this Six Year Plan that align to the current O&M 

Efficiency Study are shown below. 

 

Relative to the MOA‘s organizational vision, the objectives for the 2011 O&M Efficiency 

Study are as follows. 

 Effectively identify, prioritize, and recommend defendable quick wins and long-

term strategies for achieving O&M efficiencies without reducing a high level of 

service for its citizens 

 Engage MOA staff in the analysis and development of recommendations in a 

way that honors their knowledge and minimizes resistance to implementation of 

recommendations 

 Provide guidance for implementation of recommended solutions that allows an 

effective transition to new processes  

Scope of Work 

In completing this study, CH2M HILL operational experts collaborated with MOA staff to 

evaluate and make recommendations that will enable each of the following investigated 

functions to fully comply with all applicable regulations, statutes, grants and local 

ordinances while improving the useful lifecycles of the Municipality‘s assets and 

implementing innovations to lower the capital and operating costs of any and all aspects 

Be Operationally Efficient 

• increased efficiency 

• facilities management plan 
ensuring efficient, full use of 
space 

• improved street 
maintenance 

• continued use of safe 
building standards 

• compatible inter-agency 
communication systems 

• info technology to improve 
business performance 

Be Service Oriented 

• culture that values 
community service & 
accountability 

• streamlined processes to 
improve service delivery 

• positive public opinion of 
performance and service 

• system to measure and 
communicate operational 
performance 

• effective performance 
measurements 

Be Fiscally Sound 

• sensible user fee structures 

• department accountability 
for financial management 

• budget-conscious 
operations 

• workplace where employees 
are treated fairly and 
equitably 
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of the operations, including: 

 Fleet Maintenance;  

 Facility Maintenance;  

 Streets, Grounds, Parks & Recreation; and 

 Project Management & Engineering. 

Method 

To properly address MOA operational issues and achieve its efficiency goals, CH2M HILL 

deployed a team of senior professionals with ―hands-on‖ experience in O&M functions 

similar to those of the MOA, as well as those with local experience familiar with the 

particular challenge of the Anchorage physical and operational environment. The team 

used a transparent, comprehensive, and objective process to identify the full spectrum of 

efficiency options, fairly evaluate these options and select efficiency improvements that 

can be practically implemented.  In general, the team worked with the Director for each of 

the task areas, requested and received data from the appropriate staff, visited sites in 

person for direct observation of facilities, equipment, and operations, and compared 

performance with industry metrics.  The team then formulated recommendations from 

the application of best practices in work processes, new technologies, and organizational 

structures to areas that would render the most efficiency gains. 

Critical to the process was selecting and comparing MOA performance against industry 

best practices and benchmarks from both CH2M HILL‘s substantial body of knowledge 

and other recognized sources.  It is recognized, of course, that one must be very careful 

in using metric comparisons since there are always differences in the way the 

benchmarked organizations measure their performance, as well as the individual 

characteristics between organizations and the environments in which they work.  In every 

case, we strived to use only fair comparisons, at times incorporating allowances for the 

unique operational challenges of the Anchorage service territory.  By limiting our scope to 

comparing only standard areas of performance, the CH2M HILL team was able to avoid 

making recommendations that fall outside core operations and concerns. 

Each of the work stream investigations took a slightly different focus, based upon the 

function under investigation and where the initial data requests indicated would provide 
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the most return-on-investment. Each of the areas of study, at a minimum, covered the 

following. 

 An assessment of the function‘s major operations 

 A focus on quick wins  

 Software and tools needed for an efficient delivery of the function 

 Recommendations to improve the operations and management of the function 

including 

o Organization structure changes to meet business requirements 

o Personnel required to meet business requirements 

o Technical, mechanical and managerial skill sets 

o Leveraging existing staff in providing revised services    

 Associated costs and other considerations for implementing improvement 

recommendations  

 Any transition/training plan that could be necessary to ensure the implemented 

changes can be sustained 

 An assessment of current performance measures 

 Safety related recommendations 

Summary of Findings & Recommendations 

Fleet Maintenance 

Overall, the fleet maintenance study found that there is a great deal of inconsistency in 

the measuring and tracking of work and associated costs.  This hinders the MOA‘s ability 

to make good purchasing, utilization, and operational decisions.  Simply by consolidating 

tracking systems and administrative oversight, MOA will be able to begin to accurately 

assess and make ongoing decisions that will significantly increase department efficiency 

over both the short and long term.  

Recommendations for improving the efficiency in MOA Fleet Maintenance Operations are 

initially dependent upon building a consistent and accurate basis for evaluating decisions 

across the entire system and the flexibility to purchase equipment on the basis of Total 

Machine Cost rather than purchase price.  This would require having a more consolidated 

organizational structure that allows for economies-of-scale and resource-sharing. 
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Under a single equipment manager, with a single Equipment Maintenance Management 

System, and the ability to leverage flexible procurement practices, the Fleets can adopt 

processes that will allow the organization to make equipment purchasing decisions that 

reduce its owning and operating costs across the MOA.  By having the tools to calculate 

expenditures on the basis of fully-loaded shop rates, strategic decisions about 

outsourcing and shop operations become clear.  Areas of low productivity can be 

immediately identified and remediation strategies can be put in place.   

Fundamentally, MOA needs to have the tools and processes for accurately tracking its 

costs, and the flexibility to use the information it obtains to make wise purchasing 

decisions.  By revising procurement practices, restructuring the management of 

equipment maintenance, outsourcing some specialty work, and lifecycle replacement 

studies, the Muni would achieve the lowest possible operating costs in the short and long 

term for their equipment fleet.  Implementing all recommendations would provide the 

MOA with 10-15% efficiency, translating to $1.4 million – $2 million per year on 

maintenance costs. 

Streets, Grounds, Parks & Recreation 

This area of MOA maintenance operations have a clearly defined level-of-service that 

encompasses the entire road, grounds and parks network for which they are responsible.  

It has an aggressive pavement rehabilitation program that uses a variety of inputs for its 

decision-making.  The department also performs exceptionally well in snow and ice 

removal operations, but does so at a cost of $11 million a year (51% of its budget), 

putting it at the highest end of benchmarking comparisons.  

The most effective way for the Streets, Grounds, Parks & Recreation to improve their high 

performance is by taking on the newest of cutting edge technologies, including:  

computerized optimized routing schedules, employing multi-use equipment, asset 

management through improved maintenance management systems; and advanced 

pavement management modules. 

Based upon nation-wide industry results from other street maintenance organizations, 

conservative estimates indicate that up to a 20% increase in efficiency of operations for 

spreader and snow removal and up to a 5% increase in efficiency for blower and hauling 

operations is possible by implementing route optimization.  Similarly, route optimization 
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of sweeping operations, consistently shows that organizations reduce direct costs for 

sweeping by 5%. The initial investment for optimizing routes for MOA would be 

approximately $180K in software and process realignment—a relatively straightforward 

process, as demonstrated by the pilot conducted in Unit Two of the MOA‘s grid system.  

The savings from optimizing routes of the examined tasks could total approximately 

$800K a year for the MOA, based upon industry comparisons. 

The efficiency of employing multi-use equipment is in the elimination of rolling stock 

from the fleet. The preferred method of leveraging a multi-use strategy is to build this 

capability into new equipment acquisitions; however, by retrofitting current vehicles and 

employing multi-use technology, such as the Kybato frame rail hitch system, 5 or more 

existing trucks can be almost immediately eliminated from the fleet with a small initial 

investment.  Elimination of trucks provides immediate savings, salvage value at auction, 

and residual capital from the fixed asset fund that is then available for use elsewhere. 

Best practices suggest that an aggressive preventive pavement management strategy can 

save 20% for the life of the asset.  The savings are realized over a period of time and are 

based on progressive savings.   

All of these recommendations can be initiated immediately, with minimal upfront 

investment.  They all do, however, require the buy-in of management and staff to revise 

work practices to fully take advantage of the efficiencies afforded by the new 

technologies. 

Facility Maintenance 

Overall, there is an opportunity to enhance the orchestration of practices for real estate 

portfolio management, facility operations and maintenance, and real estate centric capital 

planning to gain greater efficiencies within the Facilities Maintenance group. Such an 

effort would improve the lifecycle management of buildings, allow the facility 

maintenance and operations department to create more proactive service and, ultimately, 

to provide enhanced levels of data guidance for capital spending and property exchanges.  

In the current state of operation, the majority of the work orders are requestor-generated 

and therefore the majority of service provided is reactive in nature. Currently, the service 

environment is reactive, with a ratio of reactive-to-proactive work falling at 74/26 
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against an industry norm of 40/60. This indicates an opportunity to improve scheduling 

of work.  Although the MOA‘s cost of utilities is within the national average per square 

foot, Anchorage enjoys lower than national average utility rates, indicating that its actual 

consumption may be higher than its low total cost per square foot would suggest. This 

presents an opportunity to initiate a process to assess rates, energy consumption and 

operational control technology and practices to optimize and reduce consumption. 

The overarching recommendation is to implement an assessment management program, 

base decisions and practices on the lifecycle of major assets and to glean the most value 

from MOA‘s investments.  Typical cost savings from implementing these maintenance 

policies range from 10% to 15%.  For implementing the recommendation to add a 

planner/scheduler position, the MOA will gain a 10-15% reduction against its $3 million 

in labor costs, estimated at $300k to $450k a year savings. For implementing the 

recommendation to adopt an asset management program, the MOA can expect to reduce 

their overall building portfolio expense by $1M to 1.5M a year, in line with comparable 

industry results. 

Project Management & Engineering 

The number and dollar amount on change orders processed by Project Management & 

Engineering is notably higher than the industry average.  Typically, the rationales for 

change orders are due to different site conditions, design, or standard practice issues, 

and owner-directed changes.  

PM&E staff identified three major contributing factors to the higher than normal change 

order rate for PM&E projects: 1) timing of receipt of project funding; 2) construction 

contract procurement processes; and 3) quality controls.  All three of these factors are 

somewhat related in the sense that they cause delays in the construction process, which 

necessitate additional construction activities in order to extend the project over two work 

seasons. 

Recommendations for improving the efficiency of the change order process, therefore, 

are those that will shorten the time between receipt of funding and bid award, and 

improve the quality of the design to minimize corrections or additional work being 

necessitated during construction. By implementing a few low cost changes, the change 

order amounts as a percentage of the original contract price can be reduced by 3-5%.  
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Determining definitive savings from this improvement is difficult because the dollar 

volume of annual projects varies over the years. The full years involved in this study, from 

2008 to 2010, ranged from approximately $17M to $34M.  If an average volume is $25M 

and if PM&E can reduce their overall change order amount from 15% to 10%, PM&E could 

see savings of up to $1.25M for projects over one year. 

Based upon the observation and findings from our report, MOA would benefit 

significantly from a city-wide asset management program based upon a similar approach 

applied by many other cities comparable to the MOA.  The anticipated return on 

investment from an AM program would range from $5 to $10 ROI to every $1 invested. It 

is an effective way to consolidate the findings of this report into a singular, effective 

strategy that will ensure optimum results. 

Summary of Major Recommendations 

The following chart shows the major recommendations made from this study, with a 

focus on Quick Wins (QW)—a designation indicating that the initial investment in time and 

resources is minimal against benefits actualized within that same year.  

As is always good practice when implementing process changes to increase efficiency in 

operations, the involvement of staff who are most involved in the work, under a clearly-

communicated strategic imperative, will ensure optimum results and acceptance.
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Priority Major Recommendations Area(s) impacted 
Est. Time to 
implement 

Cost to Implement 
 Savings: Annual 
Operating 

       

1 
Consolidate Equipment Management and Make Decisions Based on 
Accurate Cost Data 

Chief Fiscal Officer 
Procurement 
Fleet Maintenance 
Enterprises 

9-12 months 
$120 per year - salary 
$250K one time 

 $1.4M – $2M 
Estimated based on 
industry comparisons 

1a QW 
Consolidate Equipment Management Organization under 
single equipment manager 

Fleet Maintenance 4-6 months 
$120K per year 
Fully loaded mgt position 

$1.4M - $2M, estimated 
based on industry 
comparisons 

1b QW 
Revise Procurement Practices to encourage total machine 
cost 

Fleet Maintenance 
Procurement  

None 

1c QW 
Standardize Ownership and Depreication of all equipment 
on a flat line depreciation schedule based as close as 
possible to expected life 

Fleet Maintenance 
1-3 months (from 
lifecycle study) 

None 

1d QW Conduct Lifecycle Replacement Study Fleet Maintenance 
Can be implemented 
immediately 

None (assuming Mgr in 
place) 

1e QW Select Single EMMS and standardize data 
Fleet Maintenance 
Enterprises 

1-3 months (from re-
org) 

$250K one time, if one of 
the current MOA systems is 
selected 

1f QW Calculate and Apply Accurate Internal Rates 
Fleet Maintenance 
Enterprises 

1-3 months (from re-
org) 

None (assuming Mgr in 
place) 

2 Optimize Routes Street Maintenance 12 months $153K one time 
$807K 
Esimated based on industry 
comparisons 

2a QW 
Optimize spreader and snow removal routes based upon 
priority, lane configuration and sector.  

Street Maintenance 
1 year to 
implementation $150K (when done in 

tandem) 

$520K, estimated based on 
industry comparisons 

2b QW 
Optimize blower routes based upon snow disposal storage 
areas 

Street Maintenance 
5 months to 
implementation 

$177K, estimated based on 
industry comparisons 

2c QW Optimize street sweeping routes Street Maintenance 
5 months to 
implementation 

$3,000  
$110K, estimated based on 
industry comparisons 

3 
Add planner/scheduler position to begin converting the practice of 
work order management to asset care management through Micro 
Main CMMS tool 

Facilities Maintenance 
1 year to 
implementation 

Assumes use of current 
staff member 

$300K-$450K 
Estimated based on 
industry comparisons 
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3a QW Move internal candidate to planner/scheduler position Facilities Maintenance 3-6 months 
Assumes use of current 
staff member 

$300K-$450K, estimated 
based on industry 
comparisons 

3b QW 
Capture data from work orders that will create appropriate 
metrics for management decision-making 

Facilities Maintenance 1-2 months Assumes internal training 

4 Specify multi-use equipment  Street Maintenance 3 months 
$25,000 for initial 
conversions 

End user savings through 
elimination of 5 vehicles 
and associated 
depreciation.   

4a QW 
Configure five Park and Recreation Tanker Beds to be 
placed on 5 sander unit chassis 

Street Maintenance 
Parks & Recreation 

3 months $25,000  

End user savings through 
elimination of 5 vehicles 
and associated 
depreciation.   

4b P2 Reconfigure equipment for snow removal Street Maintenance ongoing 
Costs depend on time and 
number of equipment 
conversions 

Elimination of equipment 
through specification 
consolidation and 
associated depreciation. 

5 Implement PM&E Change Order Management Improvements 
PM&E 
Procurement 

Immediate None 
Up to $1.25M, based on 
average volume of $25M 

5a QW Consider forward funding strategies PM&E 

Immediate None 
Reduction in change order 
volume from 15% to 10% 

5b QW Streamling Purchasing Processes 
PM&E 
Procurement 

5c QW 
Require design firms to conduct internal quality control 
reviews 

PM&E 

5d QW Design Consultant Performance Reviews PM&E 

5e QW Begin tracking change order performance PM&E 

6 
Implement an Asset Management Strategy for Facilities Maintenance 
Management 

Mayor's officeChief 
Fiscal Officer 

6 months strategy + 
ongoing 
implementation 

$300K for Strategy 
$1M to 1.5M Estimated 
based on industry 
comparisons 

6a P2 Strategic Development 
 

2-3 months $150K 
$1M to 1.5M  
Estimated based on 
industry comparisons 

6b P2 Roadmap with schedule and milestones 
 

2-3 months $150K 

6c P2 Tactical Implementation   Varies, by Enterprise Varies, by Enterprise 
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Performance Measurement 

It is recommended that the MOA undertake the process for developing a balanced 

scorecard for its O&M functional areas, to create objective metrics to monitor and 

measure the most critical of performance indicators and clearly define decision making 

criteria for managing and delivering services based on available resources.  This, of 

course, will be largely impossible until the MOA adopts and uses measurement tools that 

can track metrics that provide value to the organization and stakeholders. 

A Recommended Structure for Implementation 

Without taking action to move from a reactive to a proactive stance in all areas of the 

Municipality of Anchorage, the recommendations in this report – as appropriate and 

informed as they may be—are in danger of adding to the problem by adding 

responsibilities to an already stressed process. MOA leadership can show a clear and 

upfront commitment to collaboration and efficiency across the enterprise by adopting an 

overall asset management structure for change.  It is a process that will unite many of the 

recommendations in this report under a common aegis of planning, acting, measuring, 

and improving.  

 

The following report provides the analysis behind these overall recommendations, as well 

as considerations the MOA should make as they proceed towards implementing them for 

best impact.   Each section first differentiates between industry best practices and MOA 

performance, then provides relevant recommendations to improve MOA efficiency and/or 

service level in identified lower performance areas to fill any identified gap.  For each 

recommendation, practical implementation timelines and guidelines, including quick 

wins, are provided at the end of each section. 
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FLEET MAINTENANCE STUDY 

Project Scope 

The fleet maintenance portion of the efficiency study covered functions responsible for 

managing and maintaining the Municipality‘s vehicles, and equipment to support the 

needs of the Municipality‘s work force, community residents, and visitors. The MOA 

overall is responsible for acquiring, managing, maintaining, and disposing of more than 

1,900 vehicles and equipment units. The evaluation includes the following functions. 

 Public Works Fleet Maintenance:  Public Works is responsible for maintaining 

approximately 1000 pieces of equipment for the Police Department, Parks and 

Recreation Department, general government, road maintenance and other entities 

within the MOA. 

 Fleet for Public Transportation - The Public Transportation Dept. has 53 fixed 

route buses (i.e. 40‘ People Mover buses), maintained by a staff of 32 maintenance 

workers.  

 Utility/Enterprise Fleet - In addition to the property tax supported functions 

mentioned above, the Municipality has utilities (Anchorage Water and Wastewater 

Utility – AWWU; Municipal Light and Power – MLP; and Solid Waste Services - SWS) 

which are revenue-supported activities derived from rates charged for services.  

Each of these activities has numerous facilities and a vehicle fleet.  

Method 

The methodology used to assess Fleet Maintenance operations entailed visiting all shops, 

conducting interviews with maintenance staff, reviewing cost data as supplied by MOA, 

and a desktop analysis of the maintenance management systems.   In conducting this 

work, we have compared MOA performance to the industry where there is comparable 

data on winter municipalities (not within MOA).  We have strived toward direct 

comparisons; however, there may be some data gaps between detailed benchmarks.  

Areas of focus included the following elements. 



Fleet Maintenance 
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Based upon the assessment of these elements, we identified tactics that could render the 

highest efficiency gains while remaining in line with organizational priorities and 

upholding current service levels.  These then became the target areas for the in-depth 

investigation and recommendations found the following section.   

Summary of Findings and Recommendations in Fleet 

Maintenance 

Overall, the fleet maintenance study found that there is a great deal of inconsistency in 

the measuring and tracking of work and associated costs.  This hinders the MOA‘s ability 

to make good purchasing, utilization, and operational decisions.  Simply by consolidating 

tracking systems and administrative oversight, MOA will be able to begin to accurately 

assess and make ongoing decisions that will significantly increase department efficiency 

over both the short and long term. Having a more consolidated system will also allow the 

MOA to take advantage of economies-of-scale and equipment standardization, as well as 

to have access to Total Machine Costs, which, by revising procurement practices, can in 

itself drive significant increases in cost efficiency or purchasing decisions. 

By revising procurement practices, restructuring the management of equipment 

maintenance, outsourcing specialty services and lifecycle replacement studies, the MOA 

would see 10-15% increase in efficiency, translating to $1.4 million – $2 million per year 

on maintenance costs. 

The following section differentiates between industry best practices in Fleet Maintenance 

and MOA practices, and then provides associated recommendations to improve MOA 

Fleet Maintenance 
Operations 

• Organization 

• Productivity 

• Internal Shop Rate 

• Up-fitting 

• Regulatory 
Compliance 

• Capacity 

Owning & Operating 

• Owning Costs 

• Operating Cost 

• Selection 

• Procurement 

• Chargeback Rates 

• Standardization 

• Utilization 

• Equipment Salvage 

• Fuel Use/Costs 

Equipment 
Maintenance 

Management System 

• Functionality 

• Utilization by 
Department 

• Inventory levels 

Staffing 

• Staff to Craft Ratio 

• Vehicles to 
Mechanics Ratio 

• Training 
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efficiency and/or service level in each of the areas to fill any identified gaps.  For each 

recommendation, a practical implementation timeline and guidelines, including quick 

wins, is provided at the end of the section. 
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Fleet Maintenance Operations 

All vehicles and other pieces of motorized equipment require maintenance and repair 

during their life. Since a fleet service organization‘s primary mission is to maximize the 

availability of vehicles, the focus of maintenance management is in developing practices 

that minimize unscheduled incidents of repair and return repaired vehicles to service in 

as little time as possible. Core elements to fleet maintenance operations include the 

following. 

 Organization - Staffing levels should be consistent with the amount of effort 

required to produce desired services in a productive, efficient, and effective 

manner.  

 Productivity - Work orders should be used to document all maintenance and 

repair services provided to a vehicle. Procedures also are needed to monitor the 

progress and, where necessary, to expedite the completion of work. 

 Internal Shop Rate – Calculating an accurate internal shop rate is necessary in 

order to 1) determine the comparative cost effectiveness of performing a 

service; 2) managing and controlling repair performance and mechanic 

productivity; and 3) capturing all relevant information on work so as to maintain 

a complete record of vehicle maintenance history and costs and provide for 

timely user billing via a charge-back system.  

 Up-fitting – Understanding the costs of performing certain body work and up-

fitting tasks will allow the organization to make proper outsourcing decisions, 

relative to the resources necessary to complete the work cost effectively and on 

a timely basis. 

 Regulatory Compliance – Maintaining a safe work place and complying with all 

regulations is the foundation for good work practices and will ensure bonds and 

grants are not compromised. 

 Capacity – it is important to understand each facility‘s capacity to meet its work 

obligations in order to ensure a facility is fit for purpose and expansion 

decisions are proactively made to meet the shifting needs of the Municipality 

over the long-term in a cost effective and strategic manner. 
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Industry Best Practices in Fleet Maintenance Operations 

ORGANIZATION 

A clear best practice for fleet management programs, and a dominant trend over the past 

twenty years or so, is the consolidation of fleet management functions into one 

centralized service organization. Traditionally, it was believed that the effectiveness or 

responsiveness of a fleet management organization is highly correlated to its proximity 

to the fleet users it served. The result of this belief was the creation of numerous 

independent fleet management programs within an organization, each serving the 

purported unique needs of its own group of customers relying on its presumably 

specialized skills and knowledge.  

Increasingly, however, it has come to be recognized that many, if not most, fleet user 

needs can be met more cost effectively through a consolidated approach to fleet 

management. The trend in the fleet industry clearly is toward more rather than less 

consolidation of fleet management functions; most high performing organizations have 

developed a centralized fleet management program. 

The move toward consolidation can be traced to the increasing cost and complexity of 

fleet management endeavors over the last 20 years or so and a simultaneous increase in 

emphasis on governmental efficiency—particularly in the face of competition from 

contract providers of fleet management services. During this period, developments in 

such areas as computerization, personnel management and professional development, 

risk management, regulation of environmental protection and occupational safety and 

health, and automotive technology have changed the definition of "effective" fleet 

management, making it prohibitively expensive for many independent fleet management 

organizations to keep up. In short, the complexity of fleet management today produces 

significant economies-of-scale that often can be captured only through collective effort.  

There are three typical structures for equipment organizations.  
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Normally, a decentralized organization is used in the construction industry where there is 

job-specific equipment.  In a more centralized organization, success depends on the 

expertise and value added by the equipment group, as well the recognition from upper 

management that equipment is an asset that demands specialized management. A 

consolidated, localized organization is noted for its ability to set policy while allowing 

flexibility in tactical execution. This last organizational structure is better able to set 

procurement specifications and maintenance standards that: 

 Reflect the best current practices 

 Bring uniformity and standardization to the organization 

 Ensure that the business units retain authority 

 Maintain relationships with manufactures and dealers 

 Incorporate financial constraints 

 Standardize technology  

 Consolidate and disseminate new developments 

Thus, the key objective in examining the mission and organization of fleet management 

functions is to determine what type of structure will yield net improvements in service 

effectiveness and/or cost control for the MOA as a whole, always keeping in mind that 

fleet customer service considerations should take precedence over cost reduction and 

other considerations because it is customer needs that dictate the need for fleet 

management endeavors in the first place.  

The performance of any fleet maintenance program also is affected by the number of 

personnel who are employed to deliver services and the manner in which they are 
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organized and deployed to accomplish their mission. Organization structures should 

reflect reasonable spans-of-control and channels of communication which are consistent 

with formally defined authority and responsibilities. Staffing levels should be consistent 

with the amount of workload and effort required to produce desired services in a 

productive, efficient, and effective manner. 

PRODUCTIVITY 

Staffing levels should be consistent with the amount of workload and effort required to 

produce desired services in a productive, efficient, and effective manner.  The industry 

standard for productivity is for 70% of a technician‘s time to be attributed to a work 

order.  The remaining time is generally assigned to training and administrative duties in 

line with the shop responsibilities. 

INTERNAL SHOP RATE 

Shop rates are an outcome of proper, accurate, and consistent inputting and tracking of 

shop costs, assigned to work orders, usually through a Maintenance Management System. 

Best practice shop rates use work orders to document all maintenance and repair services 

provided to a vehicle.  The subsequent shop rate will then include all direct and indirect 

costs, calculated by the total yearly direct and indirect costs divided by the hours on work 

orders.   

UP-FITTING OR SPECIALTY SHOP WORK 

Vendors may be relied upon to perform fleet maintenance and repair services not only for 

up-fitting, but also for managing in-house work backlogs.  This helps to avoid costly 

investments in facility construction, tooling and still achieves a degree of flexibility (e.g., 

in terms of locations, hours of service, etc.) in the provision of services that is not 

possible with civil service system constraints and sizable investments in fixed fleet 

maintenance infrastructure. When purchasing large amounts of units or specialized 

equipment, outsourcing has advantages over performing work in-house. 

Best practice organizations are able to determine the cost-effective use of vendors with 

procedures for 1) determining the comparative cost effectiveness of performing a service 

in-house or using a vendor; 2) managing and controlling vendor performance relative to 

individual service orders and ongoing service levels (in the case of contract providers of 

services); and 3) capturing all relevant information on vendor-performed services so as to 
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maintain a complete record of vehicle maintenance history and costs and provide for 

timely user billing via a charge-back system.  Best practices for up-fitting police cars are 

provided as an attachment to this report. 

Since the most cost effective way of performing up-fitting on vehicles is based upon shop 

and vendor qualities, there is a variety of how such work is performed in the industry.  Of 

six other cities compared to the MOA, half do not perform up-fitting on their new 

vehicles and half perform a portion of their up-fitting on new vehicles. Two of the six 

cities outsource all of the capital work; one city does all of their capital work in-house 

and the other performs only a portion of their capital work, based on available shop 

space and personnel. 

CAPACITY 

The general standard for shops is to maintain 1.5 bays per mechanic.  Best practices 

suggest that the capacity of the shop should be aligned to the long-term fleet strategy, 

projected growth, and capital planning needs of its overall organization. 

MOA Performance in Fleet Maintenance Operations 

ORGANIZATION 

Each fleet within the MOA is owned and operated by a separate organization: 

 ML&P owns its fleet 

 SWS owns its fleet 

 AWWU owns its fleet 

 Transit owns its fleet 

 AFD owns its fleet 

 Public Works owns it fleet but also owns and maintains equipment utilized by 

other departments 

Currently, Public Works maintains its own body shop and the size of the units that can be 

worked on is limited. The Transit department also maintains its own body shop at its 

facility, whereas other departments within the municipality have their body work 

performed by third parties.  The decentralized nature of body shop decisions and work 

suggests that there are efficiencies to be realized by reviewing these activities as a whole 

and taking advantage of economies-of-scale and resource-sharing. 
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MOA PRODUCTIVITY AND INTERNAL SHOP RATE 

The study evaluated MOA Shop Rates with information provided by each shop facility on a 

standalone basis. Since all facilities do not use the same maintenance management 

system, assign costs consistently, nor input data on a consistent basis, the study required 

working with information that is available and to calculate an accurate shop rate through 

other means.   

The first column (Current Shop Rate), in the table below, is what the shop is currently 

charging for an hour of labor in their work order system.   

Facility Current Shop Rate Shop Rate based on 
Productivity 

Current 
Productivity based 
on work order 
hours 

Normalized Shop 
Rate based on 70% 
Productivity 

Bering street $65 $142.38 72% $146.45 

AWWU $54 $82.61 73% $86 

Transit $75 $206.62 54% $112 

Anchorage Fire 
Department 

$95 $165.06 49% $116.13 

ML&P $64.30 $184.87 42% $129.28 

SWS $55.47 $95.01 48% $75.16 

Merrill Field NA NA NA NA 

Port of Anchorage NA NA NA NA 

 

Building a shop rate that is all-inclusive and covers all of the shops cost that were direct 

billed to a unit required determining direct costs shown on the work orders to a specific 

unit.  Direct Billed Cost included: 

 Labor hours that show on work orders; 

 Parts and their cost that are billed to work orders; and 

 Commercial Costs that are billed to the work orders. 

After adding in direct costs, the analysis then incorporated all indirect costs that are 

charged to the shops account. Indirect Costs included: 

 The difference between labor hours billed to a work order and total hours paid; 
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 Supervisor time; 

 Parts personnel time; 

 Administrative time; 

 Employee time that is not billed to a work order but is charged to the shop 

department; 

 Benefits paid to employees; and 

 Shop cost such as consumables, office supplies, training, laundry, and 

interdepartmental charges applied to the shop account. 

The total yearly indirect cost is then divided by the time that shows on work orders for 

the shop year to come up with a shop rate that covers all the cost for the shop minus the 

parts and commercial cost that were direct billed to a unit, illustrated in the second 

column of the previous table as the shop rate based on productivity.  In the third column 

is the shop‘s productivity reflecting percentage of time spent on work orders, which in 

the MOA ranges between 42% and 73%.  The last column is what the shop rate would be if 

each shop had a productivity rate of 70%.  The table illustrates that two of the current 

shops meet the 70% productivity rate, while four do not.  For the remaining two shops, 

there is not enough data to determine their productivity rate. 

Logic suggests that the occurrence of shops not meeting the typical 70% productivity rate 

is not, in fact, due to non-performing employees, but to the fact that the hours are not 

being input into the work order system appropriately and consistently. For example, in 

the case of Transit, there are five employees that wash, fuel, and clean buses that do not 

enter their time into the work order system. This amounts to over 10,000 labor hours 

that become indirect cost to the Transit shop. 

In short, the current rates being utilized in the Municipality work order system are not 

stating the true cost of maintaining the equipment fleet; rather, they are artificially low as 

they were not set to recover all of the shop‘s direct and indirect cost.  The Shop Rate 

based on Productivity shown in the chart, in most cases, is high due to direct work not 

being captured in the work order system.  Accurate shop costs are essential to 

understanding the cost to maintain the equipment and the cost to do capital work on 

equipment.  Without the ability to know what it truly costs to maintain, up-fit, and 
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perform capital repairs, the right decisions on repairing, replacing or rebuilding a unit 

cannot be made. 

MOA UP-FITTING 

Much of the equipment that is utilized by the municipality requires that modifications be 

performed after the initial purchase and prior to going into service. Each class of vehicle 

will be different, depending on what needs to be done to the unit before it can be placed 

into service; a sedan that is going to be utilized by the Property Appraisal Department will 

need little more than a license plate install, whereas a Patrol Car for the APD will need 

extensive up-fitting before it is ready to go to work after purchase. 

In short, there are a variety of up-fitting circumstances within the MOA and each one will 

require a different strategy for efficient completion of the tasks involved. In all cases, 

however, there are a few critical questions that require answers in order to understand 

and strategically assess the correct application of up-fitting services within the MOA 

fleet—whether done in-house or outsourced.  

 Can the equipment be up-fitted in a timely manner in light of the fact that the 

municipality has limited shop space to perform these up-fits? 

 Will the up-fitting of new units detract from the maintenance of the current 

fleet by using critical shop space and the core workforce? 

 Will additional labor need to be utilized on a temporary basis, i.e., can the shop 

perform this up-fitting as cost effectively at a third party provider? 

In many cases, a third party is set up better to perform up-fitting functions in a shorter 

timeframe than can be performed in house, especially when using specialized 

applications; this is true in the applications such as the emergency vehicles that the 

municipality operates. There are third party providers that do nothing but setup these 

types of vehicles and they work with the manufactures and end users to make sure that 

the end-user gets a product at delivery that is ready to go to work.  

Many manufacturers of equipment will drop ship the equipment to these vendors at no 

additional cost to the customer and then put it back into their transportation system 

when the up-fitter has completed their work. On other applications where specialized 

bodies need to be added to chassis and additional equipment installed, or where a body 
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is to be removed from one chassis and placed on another, third party vendors could be 

preferable to utilizing municipality labor and shop space that is in short supply.  

The MOA does not normally embed the possibility of 3rd party up-fitting in its 

procurement process.  Doing so would help the MOA fully understand the options and 

cost implications for getting the equipment in a ready-to-work state. Buying up-fitted 

vehicles, such as police cars, should not represent a bargaining unit issue, since this 

practice would not cause a reduction in the MOA labor force. 

Reasons to perform work outside the MOA shop include: 

 Third party performance at the same or a cheaper rate as the MOA 

 The period of time required to do the work in-house due to insufficient 

manpower 

 The period of time required to do the work in-house due to insufficient Shop 

Space 

 The availability of in-house expertise for the up-fitting to be performed 

MOA FACILITY CAPACITY 

MOA maintenance facilities meet the current service levels that they are assigned; 

however, in certain areas, they are over-capacity or there is no room to support 

expansion, if required.  In general, all facilities operate in line with regulations and meet 

industry standards in safety and other practices. 

Bering Street Facility 

Bering Street maintains the largest fleet of equipment and is utilized by a number of 

customers including M&O Street Maintenance, Anchorage Police Department, Parks and 

Recreation, Traffic Signal Maintenance, M&0 Facility Maintenance, PM&E Roads & Drainage 

Project Management, and more. The Bering street facility currently services 650+ light 

vehicles, and the space to perform this work is 5,000 Sq feet.  This forms a bottleneck in 

the operation, when it is taken into account that they are also currently performing up-

fits on many of the new light duty vehicles. The Bering street heavy duty shop is at 

capacity, due to the rather high maintenance on specific equipment such as Snow Blowers 

and Motor Graders.  In short, this facility is undersized for the work performed on current 

equipment.  
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The Public Works Department utilizes Fuel Focus as a module of its FleetFocus Software 

for tracking its fuel use.  It is input into the system ―live‖ to the unit that used the fuel.  It 

also uses some natural gas, through a pumping station at Bering Street. 

This facility is leased and the MOA is responsible for its upkeep, creating a question of 

whether in the future this facility needs to be relocated to better suit the needs of the 

MOA. 

Transit 

The Anchorage Transit maintenance department operates out of an 86,000 square foot 

shop and parts facility and is responsible for maintaining 60 buses for the Municipality 

People Mover bus system. This facility is not only an equipment maintenance 

management facility but also is where the bus fleet is fueled and washed and cleaned 

each day. This maintenance facility contains a body shop for body repair work on the bus 

fleet and also houses an area for the rebuild of such item as engines, alternators, 

starters, and final drives. Adjacent to the people Mover Maintenance Facility is where the 

AnchorRIDES fleet is maintained by a contracted third Party.  Vanpool is also operated by 

the Muni and maintained by a third Party.  Transit uses the same fueling system as Public 

Works (FuelFocus). 

Transit has ample shop space for the maintenance of the bus fleet, with room for 

expansion. The facility‘s rebuilds area is under-utilized, but with the available 

information from this study, it is not possible to understand if the practice of rebuilding 

these components vs. replacing is cost effective.  There is an upper floor consisting of 

office space in this facility that also appears to be underutilized. 

It does not, however, appear that these underutilized areas could be used effectively to 

help with overcrowding in other departments due to the current financial disadvantages 

of intermingling equipment organizations within the MOA. The Transit garage is very well 

suited for bus maintenance partly because of grant money which is provided solely to 

support the public transit system. A similar situation exists for Merrill Field in that the 

FAA provides federal funds to keep the airport in safe operating condition.  To re-

purpose these facilities for other use will endanger current and future grant support and 

are therefore currently not available for others to use.    
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Anchorage Water and Wastewater Utility (AWWU) 

The AWWU shop space is currently at capacity and this effects productivity.  The AWWU 

Facility has a vehicle maintenance shop with 4 bays, none of which are drive-through. 

Their equipment maintenance management system is a system called Maximo, which is a 

module to a much larger system that handles an entire asset management program. The 

parts are entered into the system by the Warehouse Personnel and the labor is batched 

into the system through the Time Card Information at the end of the time period every 

two weeks. Fuel is batched into their equipment maintenance management system from 

their fuel system (GASBoy). 

Solid Waste Services (SWS) 

The Solid Waste Services facilities accommodate their current fleet due to the fact that, in 

most cases, the shop space is also the warm storage for their units. At the disposal site, 

the transfer equipment is housed in a warm storage facility and there is a maintenance 

facility that handles the regular and preventive maintenance on this equipment. Most of 

the SWS equipment is high utilization equipment and some of their disposal equipment is 

in a substandard operating environment.  Some of their specialized equipment at the 

disposal site is maintained by third parties, accomplished through maintenance contracts. 

Fuel is batched into their equipment maintenance management system from their fuel 

system (GASBoy). 

The SWS main shop for collections has the ability to house all of the garbage collection 

fleet under one roof.  This fleet of equipment consists of three different types of units: 

side load units, front load units, and rear load units. The SWS group utilizes an equipment 

maintenance management system called TNT Transman, a well-versed equipment 

management system, allowing the SWS group to track inventory, work orders, and PMs on 

their fleet of equipment. The system is administered through SWS IT Department and 

maintained by SWS parts personnel and the shop personnel. The disposal fleet is 

maintained at the land fill site and consists mainly of transfer trucks, loaders, dozers, and 

compaction equipment.  

Anchorage Fire Department (AFD) 

The Fire Department maintenance facility has three drive-through bays and a 4th bay that 

is utilized for a workshop, all of which appear to currently meet the needs of the stations.  
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If, however, the AFD service area were to expand any further there would be a need at 

that time for a comprehensive facility assessment to understand the impact this would 

have on the maintenance facility as it is at capacity.  

Currently, the AFD maintenance facility utilizes Fleet Focus for its EMMS. This system 

needs to be utilized consistently, as their system data show a 49% productivity rate for 

their Mechanics, which should be closer to 70%.   Many parts are not in the system at a 

dollar value. Year to date, 522 work order line items did not have cost attributed to 

equipment. AFD does not track fuel to their units, but receives bulk deliveries to each 

station to dispense, as needed.  Without accurate data, it is difficult to assess the logic 

and cost efficiency of facility or equipment upgrades. 

Municipal Light & Power (ML&P) 

The ML&P shop is not over-sized and at times can become bottle-necked to the shop 

layout.  They do have, however, an adjacent facility that the mechanics can work out of as 

needed. To accommodate future changes in fleet size and their impact on facility 

requirements, Fleet Services would have to develop a strategic facility plan. Fuel is 

batched into their equipment maintenance management system (FASTER Asset Solutions) 

BY CCG from their fuel system (GASBoy). 

Recommendation for Consolidating Fleet Maintenance Operations  

Recommendations for improving the efficiency in MOA Fleet Maintenance Operations are 

initially dependent upon building a consistent and accurate basis for evaluating decisions 

across the entire system.  This would require having a more consolidated organizational 

structure that allows for economies-of-scale and resource-sharing.  By being able to 

calculate expenditures on the basis of fully-loaded shop rates, strategic decisions about 

outsourcing and shop operations become clear.  Areas of low productivity can be 

immediately identified and remediation strategies can be put in place.   

The Municipality of Anchorage should consider reorganizing the management of the 

equipment maintenance organization to have the supervisors of each maintenance 

department answer to a professional Equipment Manager who would then oversee all 

maintenance, acquisition and disposal, shop and yard operations, field maintenance, 

inspections, PM schedules, parts departments, cross sharing of equipment, redistribution 

of equipment and the setting up of pool equipment between department (internal) and 
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Municipality wide.  This position would be responsible for maintaining and managing a 

single equipment maintenance management system (see EMMS section, following) to 

track equipment information across the fleets. This structure would not entail 

consolidating management lines of authority and does not reflect any changes to the 

ownership of fleets. An example of this reporting structure is offered below. 

 

Moving to this model will help optimize the fleet function throughout the Municipality, 

consolidating all of the following functions. 

Acquisition and Disposal Compliance & Risk Mgt Production &  Logistics 

Specifications 

Standardization 

OEM Negotiations 

Disposal 

 

Licensing 

Insurance 

Inspections and authorized repair 

Emissions compliance 

Taxations and Duty 

Project Planning 

Operations analysis 

Long range Fleet Planning 

Fleet Balancing 

Dispatch and Transport 

Field Maintenance Shop and Yard Fleet and Asset 

Operations 

Fuel 

Lubrication and Oil analysis 

Condition assessment 

Preventive Maintenance 

Warehouse parts 

Operations 

Fabrication 

Refurbishment 

Storage and inventory control 

Repair and rebuild 

Record keeping and work orders 

Management 

Data analysis 

Rate calculations 

Economic life and fleet 

planning 

Capital budgeting 

Financial analysis 

 

Mayor

Municipal 
Manager

Equipment 
Manager

Public Works

Superintendent

Port Maint. 
Foreman

AWWU Shop 
Foreman

SWS  
Superintendent(s)

AFD

Foreman

ML&P Shop 
Foreman

Transit 
Maintenance

Supervisor

Fleet Dispatch
EMMS 

Administrator

Municipality of Anchorage Fleet Maintenance

Shop supervision would have a indirect reporting fuction to the Equipment Manager. This reporting responsibility would be for the purpose of 

supporting the Equipment Manager in the duties associated with position, as discussed in this report
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Owning and Operating the Fleet 

All vehicles and other pieces of motorized equipment require maintenance and repair 

during their life. Since a fleet service organization‘s primary mission is to maximize the 

availability of vehicles, the focus of maintenance management is in developing practices 

that minimize unscheduled incidents of repair and that return vehicles requiring repair to 

service in as little time as possible.  

Owning and operating the fleet on the basis of good accounting practices ensures the 

MOA has the ability to make sensible and cost effective decisions in selecting, charging 

for services, and disposing of its fleet.  An organization should be able to 

 Identify and accumulate the total cost of any piece of equipment, including the 

depreciation of capital assets; 

 Calculate the cost of support services; 

 Accumulate the proper amount of funds for equipment replacement; and  

 Allocate overhead costs to the benefiting programs.  

Core elements to evaluate in owning and operating the fleet include the following. 

 Owning Costs – Owning costs should consist of the purchase price, any cost of 

money that may exist against a specific unit, insurance, licensing and taxes 

 Operating Cost – Operating should include all costs to operate a unit such as 

preventive maintenance, tire cost, inspection costs, scheduled and unscheduled 

maintenance, and fuel 

 Charge back/Billing Rates - A properly designed charge-back system improves 

the consumption and provision of fleet resources by 1) illustrating linkages 

between the behavior of vehicle users and the costs of the vehicles and related 

services they consume; and 2) encouraging fleet users to hold fleet 

management organizations accountable for the quality and costs of the goods 

and services the latter provide 

 Equipment Selection and Procurement – The purchase cost is only a small 

portion of what the unit will cost the municipality over its life;  procurement 

processes should consider all costs of a piece of equipment prior to selection 



Fleet Maintenance 

 

  Copyright 2012 by CH2M HILL  Company Confidential 
29 29 

 Standardization – When a fleet or its components can be standardized, the cost 

of training, stocking parts (with related inventory investment) and ease of 

attachment are reduced 

 Salvage - Once vehicles have completed their duty, the procedures undertaken 

to remove the vehicle permanently from service and the methods used to 

dispose of the unit should aim to maximize vehicle residual value and ensure 

that replacement parts that no longer are needed are removed from inventory. 

Industry Best Practices in Owning and Operating the Fleet 

Selecting the right equipment for the organization is the foundation of best practice fleet 

operations.  The top performing fleet organizations do not simply choose the cheapest 

piece of equipment, but factor-in a wide variety of considerations that ultimately 

determine its useful life.  Making those decisions becomes almost mundane when 

accurate information about each piece of equipment is readily available through an 

Equipment Maintenance Management System.   

EQUIPMENT SELECTION AND PROCUREMENT 

In most fleet operations, vehicle replacement practices are dictated primarily by the 

availability of replacement funds rather than by objectives such as minimizing vehicle 

lifecycle costs. Inadequate replacement spending not only increases the age and 

operating costs of a fleet, but results in the accumulation of replacement needs which, if 

left unattended, can become so large that significant fleet downsizing is unavoidable.  

Fleet procurement funding plays a critical role in controlling fleet operating costs, safety, 

and reliability. Timely fleet replacement is important because vehicles and equipment 

become less efficient, safe, and reliable to operate as they get older. Component systems 

and parts slowly deteriorate and/or fail suddenly. These factors serve to increase the 

costs of operating and, especially, of maintaining and repairing older vehicles and 

equipment. In top performing organizations, the equipment selection and procurement 

process incorporates all of the following into its deliberations. 

Proper Accounting of Total Owning and Operating Costs 

An industry standard in fleet maintenance accounting is to ensure the owning cost for the 

purchase price is spread over the useful life of the unit that was established at the time of 

purchase; this life should match the true life cycle of the unit as close as possible.   
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Operating costs accurately include all costs to operate a unit.  Preventive maintenance 

and inspections are normally a set cost over the life of the equipment and these costs are 

taken into consideration at the time of purchase.  Operating costs also consider tire 

selection, maintenance, parts, component rebuild, serviceability, and fuel consumption.  

Operating costs should be consistently tracked and apparent through the Equipment 

Maintenance Management System. 

Availability of Parts and Vendor Support 

Vendor support also plays an important role in equipment selection; if there is a good 

vendor support then this will normally equate into good parts availability, local technical 

support on the product, and the ability to outsource work to the vendor if practical.  This 

is especially important in remote or ―captive‖ areas where there is less opportunity for 

negotiations between varieties of service options.  Checking for readily available parts 

and service expertise before making an equipment purchase is therefore an industry 

standard practice. 

Equipment and Component Standardization 

Top performing fleet maintenance organizations leverage the standardization of 

equipment as a way to reduce costs.  When a fleet is standardized, the cost of training, 

the cost of stocking parts and the cost of attachment are reduced.  Standardization 

incorporates not only choices in make or manufacture and model of whole equipment, 

but also extends to major and minor components with which the units are ordered. 

Standardizing equipment reduces overall cost of the fleet. Other cities have been able to 

take advantage through standardization packages without undue scrutiny for unfair 

purchasing practices.  Seattle, for one example, employs a City Vehicle Standardization 

Program and awards multiple solicitations as a single award. 

Accurate Charge back/Billing Rates  

The amount of funds made available to support the replacement of a fleet of a given size 

and composition dictates how often vehicles can be replaced. As in the case of operating 

funds, there are two ways that capital funds can be provided to support the acquisition of 

replacement vehicles: lump-sum amounts can be appropriated to the fleet management 

organization or to fleet user departments on an ad hoc basis to pay for the purchase of 

replacement assets, or capital costs can be amortized over the lives of the vehicles in the 
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fleet through the use of a charge-back system in which vehicle replacement (e.g., 

monthly lease) charges are paid by user departments and deposited in a reserve fund 

which then defrays all replacement expenditures.  In order for this to work well, bill rates 

must cover the cost of maintaining and owning equipment plus the cost of inflation to 

build an internal fund for end of life replacement by class of equipment.  Of 6 cities 

examined, all had charge back rates for their fleets which they review annually for 

accuracy and completeness. 

Optimum Salvage Value 

When a unit reaches a critical mass of value (set point of return-on-investment) due to 

high maintenance, obsolescence, poor performance, safety issues or excessive downtime, 

it is time to remove it from the fleet. Although at the end of its useful life for an 

organization, its salvage value will offset the original purchase price or can be used to 

reduce the cost of a replacement unit. Top performing organizations understand that the 

residual or salvage value of a unit is somewhat predictable and can be factored into initial 

purchasing decisions. 

Other Performance Preferences 

There are other factors that also play into the decision to purchase one unit over another 

that are harder to measure in strict dollar value, but still contribute to the value and use 

of a piece of equipment.  Modern equipment comes with an array of safety features which 

can boost morale, avoid expensive work-related accidents, and lower insurance costs.   

Operator comfort is also a key part of a unit‘s success and use.  Equipment design that 

incorporates ease of operation, better placement of gauges and eased access, will be 

more highly valued, used, and maintained by the workforce.   An example relevant to the 

MOA is considering the cost efficiency of using all-wheel drive Patrol cars, based upon 

the benefits of increasing safety. 

MOA Performance in Owning and Operating the Fleet 

MOA FLEET CHARACTERISTICS 

The MOA Fleet shares what one would generally expect to see in a fleet serving a 

municipality the size and climate of Anchorage. The largest percentage of equipment falls 

into the Light Duty Vehicles and Trucks. 
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When looking at where the money is spent by these classes of equipment, the analysis 

finds that the largest categories are buses, heavy trucks and heavy equipment. They 

account for close to 75% of all maintenance expenditures.1 

 

                                         

1 Note:  on the following charts, the analysis excludes the AFD equipment because of the lack of data available to 

compare accurately for the time period studied. 
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Cost per unit, by class of equipment, again, reveals that buses, heavy tractors and heavy 

equipment are the most significant groups. 

 

It is in these three most significant cost groups where we would expect to find the most 

opportunity for savings in fleet maintenance. It is important to note, in the chart above, 

the Transit buses stand out as the highest 

cost because there is no room for down 

time for the service level they provide; 

these units are 100% utilized, are driven 

400 miles per day, and need to be washed, 

cleaned and fueled nightly. 

The chart at right represents the top 6 

categories of equipment and how they 

utilize labor (these six categories amount 

for 96% of the labor hours on work orders); that is, the chart shows how many labor 

hours are expended on each of these classes.2  It is clear that light duty trucks and light 

duty vehicles together account for the highest usage of labor. This is of concern since 

                                         

2 It is important to note that the MOA is not inputting all of its labor hours into their work order system and so 

these figures cannot be considered 100% accurate 
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most of the light vehicles are maintained out of the Public Works Department shop, which 

is presently undersized. 

An analysis of the average age of the fleet of equipment owned and operated by the MOA 

shows that a large portion of the fleet will need to be replaced soon. The average age of 

the heavy trucks and heavy equipment is more than 10 years and most of the light duty 

fleet is at six years.  The heavy equipment category, which has an average age of over 10 

years, cost an estimated $25 million to purchase at the time it was acquired.  At today‘s 

dollars, it would cost $29 million to replace. The replacement costs of the light duty 

vehicle class of equipment have increased by $2.5 million since the time of purchase. 

This provides compelling support for reviewing and revising MOA‘s procurement process 

to ensure that equipment purchases will be the most cost effective choices. 

 

MOA PROCUREMENT PRACTICES 

Procurement practices at the Municipality of Anchorage are governed by Title 7 of the 

Municipal Code which facilitates new equipment awards on the basis of lowest bidder 

meeting bid specifications. It does also allow, however, using a slightly more arduous RFP 

process to buy equipment based upon factors established by Procurement, as stated:   

If the purchasing officer determines that use of competitive sealed bidding is 

either not practicable or not advantageous, the municipality may procure 

supplies, professional services, general services or construction by competitive 

sealed proposals under this section.  
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The purchasing officer shall solicit competitive sealed proposals by issuing a 

request for proposals. The request for proposals shall state, or incorporate by 

reference, all specifications and contractual terms and conditions to which a 

proposal must respond, and shall state the factors to be considered in evaluating 

proposals and the relative importance of those factors. Public notice of a request 

for proposals shall be given in accordance with section 7.20.020.B. One or more 

pre-proposal conferences may be held in accordance with section 7.20.020.C. A 

request for proposals may be modified or interpreted only in the manner 

provided in section 7.20.020.C.  

The MOA‘s tendency toward low bid procurement diminishes the organization‘s ability to 

buy equipment on the basis of Total Machine Cost and expected downtime over the life of 

the equipment, as well as other factors that relate to the equipment‘s operation and 

maintenance.  Choosing on the sole basis of low bid response also reduces the 

Municipality‘s ability to make purchases and negotiate terms on the basis of vendor 

availability and standardization, all of which has an impact on equipment serviceability, 

mechanic productivity, parts warehousing and vehicle acquisition costs. 

Of course, even without the guidance of Title 7, the MOA would be challenged to make 

such fully-informed purchasing decisions on the basis of true equipment costs as there is 

no continuity through the equipment maintenance facilities on how they currently track 

costs and how they utilize the systems available to them.  As discussed in the previous 

section, shop rates are not based on shop cost; in many cases, the productivity rate does 

not reflect all the work being reported so there is a gap between parts being purchased 

and parts being issued to equipment units.  The MOA utilizes different depreciation 

schedules and different methods within different departments. The way the MOA 

depreciates its equipment should be standardized to best reflect the life cycle of the 

equipment. 

CALCULATING TOTAL MACHINE COST AT MOA 

To illustrate the difference between Total Machine Costs between individual units, the 

study undertook in-depth analysis of one class of equipment at the MOA.   

The table below shows the total machine cost for two units that the Municipality currently 

owns.  It is designed to illustrate two different scenarios in deciding which unit is the 

http://library.municode.com/HTML/12717/level2/TIT7PUCOPRSE_CH7.20MESOSE.html#TIT7PUCOPRSE_CH7.20MESOSE_7.20.020SOACBI
http://library.municode.com/HTML/12717/level2/TIT7PUCOPRSE_CH7.20MESOSE.html#TIT7PUCOPRSE_CH7.20MESOSE_7.20.020SOACBI
http://library.municode.com/HTML/12717/level2/TIT7PUCOPRSE_CH7.20MESOSE.html#TIT7PUCOPRSE_CH7.20MESOSE_7.20.020SOACBI
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lowest cost to the organization. The first scenario is to purchase a new Caterpillar Dozer 

with the intent to have the unit rebuilt every 5 years and retain the unit for 15 years. This 

scenario is illustrated in columns A and B.  The second scenario is to purchase the same 

machine and maintain it for 5 years and replace it with a new machine, run the unit 

another 5 years and replace it with a new machine and run that unit 5 years and replace. 

This scenario is illustrated in columns C & D.   In the following four columns, the same 

analysis was done with a different brand of equipment (Komatsu D155 AX-6) that the 

Municipality also owns, to compare against the Caterpillar maintenance options in the 

same way.  In both cases, the maintenance costs shown are those the MOA actually 

incurs. The analysis clearly shows that the machine with the higher purchase price that 

can be rebuilt twice over a 15-year period (Column A) has a Total Machine Cost that is 

almost $300K cheaper than the next cheapest option (Column E).  

 
 
 

We also looked at current classes of equipment to illustrate that the purchase price 

should not always be the driving factor in procurement decisions. In this case, the 

analysis turned to motor graders. There are three classes of motor graders represented 

A B C D E F G H

15 year study

Owning Cost Maint Cost Owning Costs Maint Cost Owning Costs Maint Cost Owning Costs Maint Cost

Purchase Price 622,785                 622,785              540,477 540,477

Year 1 costs 124,557                 67,848              124,557              67,848         108,095 80,592 108,095 80,592

Year 2 costs 124,557                 67,848              124,557              67,848         108,095 80,592 108,095 80,592

Year 3 Costs 124,557                 67,848              124,557              67,848         108,095 80,592 108,095 80,592

Year 4 Costs 124,557                 67,848              124,557              67,848         108,095 80,592 108,095 80,592

Year 5 Costs 124,557                 67,848              124,557              67,848         108,095 80,592 108,095 80,592

Year 6 Costs 40,000                   72,648              150,000              72,648         68,000 84,648 120,000 84,648

Year 7 Costs 40,000                   72,648              150,000              72,648         68,000 84,648 120,000 84,648

Year 8 Costs 40,000                   72,648              150,000              72,648         68,000 84,648 120,000 84,648

Year 9 Costs 40,000                   72,648              150,000              72,648         68,000 84,648 120,000 84,648

Year 10 Costs 40,000                   72,648              150,000              72,648         68,000 84,648 120,000 84,648

Year 11 Costs 50,000                   77,448              180,000              77,448         72,000 89,448 130,000 89,448

Year 12 Costs 50,000                   77,448              180,000              77,448         72,000 89,448 130,000 89,448

Year 13 Costs 50,000                   77,448              180,000              77,448         72,000 89,448 130,000 89,448

Year 14 Costs 50,000                   77,448              180,000              77,448         72,000 89,448 130,000 89,448

Year 15 Costs 50,000                   77,448              180,000              77,448         72,000 89,448 130,000 89,448

Salvage Value Year 5 (100,000)             (50,000)

Salvage Vaule Year 10 (100,000)             (50,000)

Salvage Value Year 15 (50,000)                  (100,000)             (20,000) (50,000)

Life Years 5                             5                           5 5

Rebuild Costs/ Replace Cost 200,000                 750,000              340,000 600,000

Life Years 5                             5                           5 5

Rebbuild Costs 250,000                 900,000              360,000 650,000

Life Years 5                             5                           5 5

Total Owning Cost over 15 Years 1,645,570             1,089,720        2,272,785           1,089,720   1,760,954 1,273,440 2,180,954 1,273,440

Maintenance Cost 1,089,720             1,089,720           1,273,440 1,273,440

Total owning and operation cost 2,735,290             3,362,505           3,034,394 3,454,394

Cat D8T Replace every 5 Years

Cat D8T rebuild twice and replace 

in 15 Years

Komatsu D155 AX-6 Rebuild 

Every 5 Years

Komatsu D155 AX-6 Replace 

every 5 years
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on the table. Although the first class has the highest purchase price, it is consistently 

lower in maintenance costs, ultimately offsetting the Total Machine Cost and representing 

a large cost savings over the machine life. The difference in the maintenance cost in this 

spread sheet ($352,094) is the cost savings in maintenance per year if all of the fleet was 

maintained at the $16.97 per machine hour rate that is experienced with the first group 

of machines. 

The analysis also incorporated the salvage value of these machines and determined that 

the first class of motor graders appears to hold up their resale price better than the other 

units. The other item to note is that the first group of motor graders has more machine 

hours on them in the study period than the other two groups.  The reason is unknown 

since the shops do not track down time; however, it stands to reason that if a machine‘s 

maintenance is higher, it is being maintained more and has more down time, making it 

unavailable for use in the field. Another explanation for this difference is that the first 

group is preferred by the operators, making the point that factors other than cost can 

contribute to a machine‘s useful life. 
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MOA CHARGE BACK RATES 

Charge back and billing rates are not used consistently across the MOA, due to the 

different mechanisms in place to replace equipment--such as Bonds and Grants.  In areas 

this charge back practice is being employed within the MOA, there currently is not 

enough money being set aside to replace the fleet on its current life cycle replacement 

schedule. Appropriate capital funds required for future life cycle replacement can be 

identified and budgeted with the accurate capture of fleet cost through a consistent 

Equipment Maintenance Management System. 

898.00 233,860.42 180.00 15,590.69 18.17 15,239.06

980.53 116,018.00 180.00 1.00 28.75 16,639.58

960.67 231,260.42 180.00 15,417.36 22.96 16,302.51

917.67 231,260.42 180.00 15,417.36 23.62 15,572.80

971.00 253,594.96 180.00 16,906.33 10.42 16,477.87

1,113.00 253,594.96 180.00 16,906.33 14.02 18,887.61

1,207.00 253,594.96 180.00 16,906.33 14.61 20,482.79

1,275.00 253,594.96 180.00 16,906.33 9.09 21,636.75

1,011.29 135,518.00 180.00 1.00 11.07 17,161.66

17,155.00 16.97

796.67 150,471.00 120.00 1.00 54.51 13,519.43

888.09 174,939.00 120.00 1.00 30.61 15,070.90

927.45 174,939.00 120.00 1.00 48.96 15,738.90

899.50 174,939.00 120.00 1.00 47.54 15,264.52

39,692.99 45.40

965.00 199,550.00 120.00 19,955.00 30.51 16,376.05

900.50 158,344.00 120.00 1.00 50.37 15,281.49

564.17 231,101.12 120.00 1.00 75.75 9,573.91

832.60 158,344.00 120.00 1.00 76.69 14,129.22

900.90 158,344.00 120.00 1.00 52.67 15,288.27

710.60 187,970.00 120.00 18,797.00 23.99 12,058.88

1,068.80 187,970.00 120.00 18,797.00 42.30 18,137.54

903.20 187,970.00 180.00 12,531.33 33.99 15,327.30

862.25 199,550.00 120.00 19,955.00 27.45 14,632.38

542.33 230,116.00 120.00 23,011.60 30.28 9,203.40

889.67 210,411.00 120.00 21,041.10 25.13 15,097.64

949.00 210,411.00 120.00 21,041.10 26.24 16,104.53

855.75 199,550.00 120.00 19,955.00 39.15 14,522.08

34,050.37 41.12

Motor Grader Study

Unit # Make Model Average Usage Purchase Price Life Deprecation Maintenence 

Costs

Deprecation and 

Maintenance

Maint Cost 

Per Meter

Maint Cost at 

16.97

CAT

38068 2008 CAT 140M 16,320.34 31,911.03

38024 1994 CAT 140G 28,191.31 28,192.31

38018 2008 CAT 140M 22,058.96 37,476.32

38058 2008 CAT 140M 21,670.70 37,088.06

38129 2009 CAT 140M 10,114.24 27,020.57

38139 2009 CAT 140M 15,607.34 32,513.67

38149 2009 CAT 140M 17,639.33 34,545.66

38019 2009 CAT 140M 11,594.61 28,500.94

38044 1994 CAT 140G 11,198.21 11,199.21

9 Average Maint  Cost : Avg Per Meter:

CHAMPION

38079 1999 CHAMPION 740A 43,423.62 43,424.62

38050 2000 CHAMPION 740A 27,180.71 27,181.71

38040 2000 CHAMPION 740A 45,409.36 45,410.36

38060 2000 CHAMPION 740A 42,758.28 42,759.28

4 Average Maint  Cost : Avg Per Meter:

VOLVO

38067 2007 VOLVO G960 29,438.68 49,393.68

38091 2001 VOLVO G740A 45,356.30 45,357.30

38069 1999 VOLVO 736VHP 42,736.00 42,737.00

38111 2001 VOLVO G740A 63,854.59 63,855.59

38101 2001 VOLVO G740A 47,454.37 47,455.37

38076 2006 VOLVO G740B 17,050.58 35,847.58

38086 2006 VOLVO G740B 45,206.85 64,003.85

38096 2006 VOLVO G740B 30,703.85 43,235.18

38057 2007 VOLVO G960 23,667.99 43,622.99

38337 2007 VOLVO G960 16,423.45 39,435.05

38347 2007 VOLVO G960 22,357.29 43,398.39

38357 2007 VOLVO G960 24,899.08 45,940.18

38077 2007 VOLVO G960 33,505.83 53,460.83

13 Average Maint  Cost : Avg Per Meter:

Average Total Cost : 40,191.03 Monthly Rate: 3,349.25 Total Maintenance Costs

Currently a 2008 140M is worth $177,500 and a 2008 G960 is worth $130,000 the cat is work $44,000 more in resale

Currently a 2001 Volvo G640 is worth $46,500 and a 1994 140G is worth $65,000 the cat is worth $18,500 more then the Volvo

755,821.87

Motor Grader Total Units : 26 Total Maintenance Costs at  16.97 403,727.09

Differance 352,094.78
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Properly calculated shop rates and a fully-loaded charge-back system will raise the costs 

of those paying for fleet services.  As noted earlier, however, a properly designed charge-

back system improves the consumption and provision of fleet resources. Those who are 

using the equipment are charged accurately and will be encouraged to identify 

efficiencies to lower their usage.  

MOA EQUIPMENT UTILIZATION 

Right now, there are a number of underutilized units (73 light duty vehicles) within the 

Municipality that are driven less than 6,000 miles per year--about 20 miles per day. 

These units cost the municipality approximately 90K in maintenance per year. At the time 

of purchase, the cost of these vehicles was approximately $1.2 million. The MOA should 

review the use of these vehicles to see if these units could be shared or eliminated by the 

departments that are utilizing them. The suggested organization chart included earlier in 

this study allows for a position for Equipment Dispatch; this position could help with 

issues of underutilized equipment by proactively finding additional uses for equipment 

that is not fully utilized year round, such as utilizing it on project work that historically 

rents much of its equipment from third parties.  Refer to the attachment on motor pools 

for more information on best practices in this area. 

MOA FUEL USE 

The fleet study considered lowering fuel costs and decreasing the carbon footprint of the 

MOA Fleet with the use of alternative fuels such as Propane or CNG and LNG.  There is 

new technology that is emerging that may be viable in the future, using propane for the 

light duty fleet, and LNG for heavy vehicles; at this time, however, the cost to convert the 

existing fleet outweighs the benefit. Anchorage has high propane costs when compared 

to the lower 48 states and natural gas necessitates some maintenance facility 

modifications that may make it cost prohibitive. LNG, if available, and could provide some 

benefits to the transit department and SWS in the future. The Attachments to this study 

include two informational studies for the Municipalities review on this subject. 

MOA SALVAGE VALUE 

There are also opportunities for increasing salvage value of surplus equipment at the 

MOA.  Alaska has historically had a somewhat closed market for equipment surplus due 

to the high cost of removing equipment from the state. Most companies do not want to 
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ship their equipment out of the state to reach a larger market at the risk of obtaining a 

low price after incurring a high freight cost.  In the past few years, other avenues have 

become available through the internet to dispose of equipment as-is/where-is through 

internet auction sites. Many of these sites allow the seller to set a reserve price on their 

equipment and if the reserve is not met, the seller has the option to take the highest 

offer, or try again in the next auction.  The seller sells the unit to the buyer at the seller‘s 

location, removing any cost to the seller to ship. As standard operating procedure, a 

surplus unit should be identified and immediately flagged as such in the EMMS to avoid 

unnecessary repairs being performed on it.   

Recommendations for Owning and Operating the Fleet 

Fundamentally, MOA needs to have the tools and processes for accurately tracking its 

costs, and the flexibility to use the information it obtains to make wise purchasing 

decisions.  Recommendations include the following. 

 Adopt a set procedure for how equipment is depreciated for the MOA that is 

consistent for all entities in order to track life cost of equipment and life cycle 

costs 

 Once shop rates are accurate, establish charge back rates to end users in order 

to allow each fleet to recover their costs and their replacement cost, taking into 

account any outside funding they may receive 

 Enact policies that encourage procurement practices to consider Total Machine 

Cost over life of equipment, expected down time over life of equipment and 

other factors such as operator comfort, safety issues, and salvage value 

 Revise the procurement process in order to be flexible enough to allow vendor 

selection over a period of time to encourage better standardization of 

equipment 

Implementing guidelines for these recommendations are provided at the end of this 

section.  
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Equipment Maintenance Management Systems 

A functional Equipment Maintenance Management system is an essential tool for effective 

decision-making within a fleet organization.  Strictly speaking, however, it is only a 

repository for information—it is limited by the quality of data it is fed, the operator that 

manipulates the data, and the decision-makers that review the information and take 

actions from it.  The technology itself is part of an overall system that relies upon 

consistent policies and practices to ultimately create a strategic equipment maintenance 

management process as the foundation of inventory control. 

Because it is fundamental to managing work within the fleet in a way that ensures 

efficiency, this aspect of the study is presented first as the basis for further 

recommendations. 

Best Practices for Equipment Maintenance Management Systems 

There are a wide variety of Equipment Maintenance Management Systems (EMMS) on the 

market with no clear software leader that is appropriate for all situations.  It is more 

important to select an option that meets the functional needs of the shops (ability to 

track their process; ease of use) and the needs of Management (reporting/accounting).   

EQUIPMENT MAINTENANCE MANAGEMENT SOFTWARE 

Best practices with EMMS are less to do with the software itself, than with the policies that 

dictate its use and make sure that information is consistently used to make efficient 

decisions—from tracking productivity of maintenance staff to establishing accurate shop 

rates and appropriate charge backs to planning for inventory turnover.  Best practices 

suggest that EMMS should, at a minimum, be able to do all the following. 

 Assign work by each unit, including: Labor, Parts, outside work performed 

 Track down time on a unit and show equipment history for that unit 

 Track unit cost by reason for repair, type of repair, and reason for delay 

 Track and predict PM schedules and inspection schedules by unit and Class of 

equipment 

 Record all relative information about a unit including make, model, serial 

number, year, type of equipment, purchase cost, fuel information 
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 Incorporate an adequate purchasing module that handles requisitions, purchase 

orders, receiving, and vendor information 

 Track inventory, including inventory adjustment, price adjustments, inventory 

locations, inventory averaging, inventory value, and inventory reconciliation. 

This inventory should be capable of setting up reorder points in the system to 

add in restocking of inventory 

 Track employee information, including skills and training, tracking billable and 

non-billable time 

 Provide reports needed from the system for all the users and customers of the 

equipment to enable them to manage their business 

 Track inventory turnover  

INVENTORY CONTROL 

Best practice inventory control tracks all parts from the point of receipt through actual 

use. This process is important for controlling theft/damage of inventory items, and has a 

direct effect on the cost of carrying the parts inventory. Effective parts supply processes 

allow mechanics to focus on the activity for which they are hired, maintaining and 

repairing vehicles, by putting parts in their hands with a minimum of disruption to 

maintenance activities. This reduces repair turn-around time and costs and increases 

mechanic productivity, efficiency, and effectiveness. Annual parts inventory turnover rate 

by industry standards should be between 3 and 5 times per year.  

MOA Equipment Maintenance Management System Performance 

Currently the Municipality maintains four equipment maintenance management systems. 

 Public Works Department, Transit and the Fire Department utilize FleetFocus M5  

 ML&P uses FASTER Asset Solutions BY CCG  

 SWS uses TMT Transman  

 AWWU uses Maximo – IBM 

 The Port of Anchorage does not currently have equipment Maintenance 

Management System.  

Each of these systems has different strengths and weaknesses and, if used consistently 

and properly, all are reliable for the functions required by the organizations they serve.  

The central issue is that there are four diverse systems and none are integrated; in other 
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words, there is no central repository of data or information for making efficient 

equipment management decisions across the Municipality, reducing the ability to 

leverage economies-of-scale or to conduct root cause analysis on suspected productivity 

issues.   

Across all the systems, there is also no continuity on how the facilities currently track 

costs and how they utilize the systems available to them.  None appear to be tracking 

down-time on equipment, which would help to identify utilization and productivity 

issues. They are also using a variety of means to track and analyze fuel use, per unit. 

There are also issues with parts tracking in the various MOA systems.  The MOA inventory 

levels vary widely by shop, with some only stocking high use items (mainly for Preventive 

Maintenance). There are also issues with parts tracking in the various MOA systems as 

not all parts ordered are making it into the work order system. 

Recommendations for Improving Efficiency of the EMMS 

By all departments utilizing the same EMMS, the Municipality would have consistent 

reporting throughout the municipality on vehicle maintenance, consistent classing of 

equipment, PM and Inspection programs. This would not require a new purchase, as one 

of the current equipment maintenance management systems that the municipality 

currently owns would fill this gap. Further study and staff involvement is needed to select 

which one of the four systems MOA employs would best suit the Municipality‘s needs as a 

whole.  

Centralizing and improving the data input into a single Equipment Maintenance 

Management System will not in and of itself improve the cost efficiency of the MOA Fleet 

organizations; however, with the proper oversight, it will provide the foundation for 

making more efficient choices in all aspects of fleet management.  Choosing one of the 

current systems and instituting good practices across all the fleets will be a ‗quick win‘ 

and essential step to achieving the potential of many of the other recommendations in 

this report. 

As stated earlier, the Municipality should also consider reorganizing the equipment 

maintenance organization to have the supervisors of each maintenance department 

answer to a professional Equipment Manager who oversees all maintenance, acquisition 
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and disposal, shop and yard operations, field maintenance, inspections, PM schedules, 

parts departments, cross sharing of equipment, redistribution of equipment and the 

setting up of pool equipment between department (internal) and the Municipality as a 

whole. This person should be responsible for a position dedicated to maintaining and 

managing the equipment maintenance management system that is utilized to track 

equipment information. This will bring continuity and efficiency to decision-making 

within all the MOA Fleets. 

Considerations for implementing these recommendations are provided at the end of this 

section.  
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Craft Category Industry MOA 

Fleet Managers 3.20% 0.00% 

Analysts  3.70% 0.00% 

Clerical  3.90% 2.91% 

Shop Supervisors  9.50% 10.90% 

Mechanics 66.50% 74.58% 

Parts Persons 66.50% 6.78% 

Other 3.30% 4.84% 

 

City 

Training 

Hours Per 

Year 

Albuquerque 40 

El Paso 10 

Fort Worth 24 

Long Beach 97 

Seattle 13 

Fleet Staffing 

With the interdiction of new technology in all aspects of fleet management—from 

automotive trends to process innovations—the normal technician must have continuous 

training to remain high performing.  On the supervising side of operations, computer 

skills need to be elevated to ensure ongoing management of equipment maintenance 

management systems and solid understanding of the equipment market so innovations 

can be incorporated into their fleet.  

 In addition to the capabilities of staff, the number of staff should align with the amount 

of work; this, of course, is a balancing act as equipment maintenance can be somewhat  

to quickly discern and respond to fluctuations over time.  There are, however, industry 

standards for manpower-to-equipment and technical-to-support personnel which 

suggest the proper mix.  

Industry Staffing Best Practices  

TRAINING 

 A review of other recent fleet maintenance studies indicates 

that between 20 and 40 hours of technical training per 

employee, per year, is the norm. In contrast to this, MOA 

training levels are not adequate in the fleet department at both 

the supervisor levels and the technician levels.   

CRAFT TO SUPPORT PERSONNEL 

The industry standard for the proper mix of 

supervisory, technical, and support personnel is shown 

in the chart, at right, compared to the MOA-wide 

staffing mix.  Across the MOA, Parts Staff is lower than 

standard but this is in part due to some overall 

warehouses purchasing not only for the shop in which it 

resides, but also for the larger organization, without 

billing for such service to the shop.  There is also a lack 

of management and analytical support throughout the 

system. 
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Recommendations for Improving Staffing  

Recommendations for improving staffing capability at MOA are based on bringing 

capabilities and levels to industry standards, as well as ensuring that staff is able to use 

the EMMS effectively. Considerations for implementing these recommendations are 

provided at the end of this section. 
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Summary of Fleet Recommendations 

The following table summarizes the recommendations proposed as a way of improving 

the efficiency of the Fleet Maintenance functions of the MOA, as well as the 

considerations for implementing them effectively.  

Quick Win Consolidate Equipment Management Organization Under Single Equipment Manager 

Time to 

Implement 

4 to 6 months 

Dependencies 

This would require the hiring of a new position (Equipment Manager) within the MOA to 

manage this function.  

Cost to 

Implement 

New hire for the position is estimated to be $120,000 per year, fully loaded.  Manager then 

hires or promotes from within for EMMS Analyst position, to assess and implement EMMS 

consolidation recommendation noted in report.   It is assumed this position is in the range of 

$95,000 per year.  Also it is assumed this position will not need to be backfilled, or will be 

able to reduce staff maintaining four systems, at no incremental cost for this position. 

Benefit 

Consistent application of policies, planning, and resource-sharing.  This includes: acquisition 

and disposal, shop and yard operations, field maintenance, inspections, PM schedules, parts 

departments, cross-sharing of equipment, redistribution of equipment, researching of 

equipment to find new and better equipment.  New equipment could be multi-functional in 

nature so that the MOA can get better utilization out of some of their seasonal equipment 

across the departments. It would also facilitate the setting up of pool equipment between 

departments (internal) and Municipality-wide. 

The position would be responsible for working with end users to identify their future 

equipment needs and to adopt new technology that may better suit their needs.  

Quick Win Revise Procurement Practices 

Time to 

Implement 
ASAP 

Dependencies 

It is assumed that flexible procurement practices could be enhanced by simplifying Title 7.  As 

is, this recommendation would entail adopting a standard operation procedure of using the 

RFP process currently allowed by Title 7 to purchase vehicles and equipment based upon: Total 

Machine Cost; Safety Features; Accessibility to Vendors and parts; and Standardization. 

Changing Title 7, if necessary, would require approval from the Assembly and Mayor‘s office.  

Cost to 

Implement 
Should be able to perform this change with current capabilities and workforce 

Benefit 

This action item would allow equipment to be purchased based on total machine cost over life 

of the equipment, not just the purchase price of the unit alone.  It would also include the cost 

of any up-fitting of equipment that may need to take place before the equipment is placed into 

service. 
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Ultimately, this means lower machine cost over life, and better standardization of fleet.  It 

would also provide some reduction in equipment due to less down time in some classes of 

equipment making it possible to reduce the numbers of units needed for backup. 

Recommendation 
Standardize Ownership and Depreciation of all Equipment on a Flat Line Depreciation Schedule 

Based as Close as Possible to Expected Life. 

Time to 

Implement 
Up to 1 year, depending on accounting issues to be applied to newly acquired equipment 

Dependencies 
Requires proper accounting procedures and data. Assumes that RCA continues to allow utilities 

to appreciate by class or by unit, as it does currently. 

Cost to 

Implement 
No additional cost to implement if managed by current accounting staff 

Benefit 
Aid in cost effective decision making on cost of equipment over life (Life cycle replacement) as 

well as replace, rebuild, and repair decisions 

Quick Win Select Single Equipment Maintenance Management System and Standardize Data  

Time to 

Implement 

Requires consolidation of fleet maintenance organization (Recommendation #1).  1-3 months 

to implement. 

Dependencies 

It is believed that one of the current systems can fill the needs of all of the current MOA needs. 

Requires gap analysis of all current systems to determine which of current offering has the 

best functionality for the department.  EMMS Analyst position should be filled prior to this 

recommendation.  Integration with MOA accounting system is embedded in SAP strategy. 

Cost to 

Implement 

250K to cover: 1) the cost of adding units to one of the current systems, 2) the cost to evaluate 

the systems against each other; 3) training employees to use the system; and 3) the cost to 

import equipment information into the selected system (this should form part of the study 

analysis since some systems facilitate data transfer better than others).  Costs do not cover 

migration of old data, as this may not be necessary beyond keeping as an archive.   

Benefit 

This is a foundational recommendation in order to be able to clearly evaluate planning, 

purchasing, and improvements efforts throughout the MOA.  With standardized data, all 

equipment can be compared and reported on as a whole; equipment can be evaluated and 

managed by one position; class can be setup across the MOA; PM schedules can be 

standardized.  This also has the benefit of reducing IT support necessary manage the current 

four systems.   

Recommendation Perform  Survey for Assessment and Training Plan 

Time to 

Implement 
ASAP 

Dependencies 

This survey should be structured to address the specific equipment and system that these 

personnel utilize.  The transit technician will have different issues than the light duty 

technician; and the light duty technician will have different needs than the heavy duty 

technician. Supervisors who interface with these employees have different needs then the 

personnel they supervise. 

Cost to 

Implement 
$20,000 



Fleet Maintenance 

 

  Copyright 2012 by CH2M HILL  Company Confidential 
49 49 

Benefit 
A formal skills assessment and training plan to keep employees current with changes in the 

fleet management industry. 

Recommendation Supply Training for Craft and Supervisory Personnel 

Time to 

Implement 
After implementation of Muni wide EMMS 

Dependencies Dependent on information gleaned from assessment and training plan 

Cost to 

Implement 

Average burdened rate for craft employees is approximately $54 per hour based on 20 hours 

of training per year.  The average cost per employee would be $1,080. With the current 

workforce that this training would affect, the cost would be $108,000 for labor. Some training 

could be done on site; other training would be done offsite with an added cost of travel 

expenses and seminar fees estimated to be 50,000 per year, for a total training cost for the 

equipment department of $158,000 per year. At implementation of a single EMMS system 

there may be an additional training cost depending on the system selected ranging from 

$20,000 to $50,000. 

Benefit 

A workforce that is trained in the area that they perform work in and for the systems they are 

responsible to maintain, as well as updated with changes in the fleet management industry, 

are able to adopt the new systems, equipment, and policies entailed in these 

recommendations.  A trained workforce can often be a more motivated workforce. 

Quick Win Conduct Lifecycle Replacement Study 

Time to 

Implement 
After procurement issues addressed, and reorganization takes place 

Dependencies Title 7 revised to allow flexibility in procurement   

Cost to 

Implement 
None, if Equipment Manager was in place 

Benefit 
Potential cost savings in Maintenance repair budget through standardization of fleet 

equipment 

 

Quick Win 

 

Calculate and Apply Accurate Internal Rates 

Time to 

Implement 

This would be implemented after the Equipment Maintenance Management system is selected 

and implemented, and life cycle replacement is identified 

Dependencies 

Once the (EMMS) is implemented and the life cycle replacement by class is implemented data 

will be readily available to calculate the internal rates needed to recover maintenance cost and 

the cost of life cycle replacement of the fleet by class 

Cost to 

Implement 

This would be the function of the equipment manager position or the analyst under his/her 

direction 

Benefit 

Ability to discern the true cost to the end user of all equipment, and build an internal fund that 

meets future equipment replacement needs, based on the useful life or the equipment.  This 

reduces the maintenance cost and down time of the fleet by timing asset disposal and 

acquisition at optimal time (vs. too later after repair costs have skyrocketed). 
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STREETS, GROUNDS, PARKS & RECREATION STUDY 

Project Scope 

This portion of the efficiency study covers operations extending across the Public Works 

Division, as well as the Parks and Recreation Division.  The analysis incorporated the 

following functions. 

 Street Maintenance Section responsible for providing equipment and staffing for 

year-round preservation and maintenance of 1,281 lane miles of municipal 

roads and approximately 200 miles of sidewalks and trails. 

 Ground Maintenance as a function that is provided across the Municipality by 

various departments, including landscaping, grass mowing, sidewalk 

maintenance, and street sweeping. 

 Parks and Recreation Department, managing 10,946 acres (223 parks) of 

municipal parkland including neighborhood, community, special use, and 

natural resource parks.    

Method 

The methodology used within Streets, Grounds and Parks Maintenance operations 

entailed conducting an organizational analysis through direct interviews with managers, 

supervisors and key staff, in-person observations of operations, and a desktop evaluation 

of relevant databases to review operational processes and procedures.  Findings were 

compared with industry benchmarks and best management practices to assess 

opportunities for efficiencies.  Areas of focus included the following operational areas. 

 Life Cycle Costing Analysis – the total cost of equipment ownership with a 

cradle to grave analysis   

 Productivity Analysis –the productivity of internal programs based on industry 

benchmarks 
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 Organizational Efficiency – organizational structure for span-of-control and 

levels of management according to industry benchmarks and best management 

practices 

 Spatial Optimization Strategies – routing of work activities for potential 

enhancement through the use of algorithmic routing software and Automatic 

Vehicle Location/Global Position System (AVL/GPS)  

A make/buy analysis (determining the true cost of services based on fully allocated cost 

modeling) was originally slated as part of the study; however, it was not possible to 

include since the organization does not use activity based costing associated with 

maintenance management systems.   

Based upon the assessment of these elements, we identified tactics that could render the 

highest efficiency gains while remaining in line with organizational priorities and 

upholding current service levels.  These then became the target areas for the in-depth 

investigation and recommendations found the following section.   

Focus of Analysis 

Maintenance practices include the entire range of activities for a municipal public works 

organization.  The purpose of the Municipality of Anchorage Efficiency Study, however, 

was to identify quick wins and strategic improvements that represent immediate financial 

value to the organization. Based upon budget expenditures and opportunities for 

improvement, the study focused on industry standards for maintenance practices to these 

three core program areas:   

 Snow and Ice Removal 

 Stormwater Management, Storm Drain Structure Maintenance and Street 

Sweeping  

 Pavement Maintenance 

These services comprise the lion‘s share of the Street Division budget as represented in 

the following charts: 
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Summary of Findings and Recommendations in Streets, Grounds 

& Parks  

Findings, as described in the following summary analysis, suggest that this area of MOA 

maintenance operations have a clearly defined level of service that encompasses the 

entire road, grounds and parks network for which they are responsible.  It has an 

aggressive pavement rehabilitation program that uses a variety of inputs for its decision-

making.  The department also performs exceptionally well in snow and ice removal 

operations, but does so at a cost of $11 million a year (51% of its budget), putting it at 

the highest end of benchmarking comparisons.  The MOA Parks and Recreation 
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Department is a high performer in almost every area of assessment. The way for the MOA 

to most improve its already high Street, Grounds and Parks maintenance performance is 

by taking on the newest of cutting edge technologies, including:  computerized 

optimized routing schedules, asset management through improved maintenance 

management systems; and advanced pavement management modules. 

The following section differentiates between industry best practices for Streets, Grounds, 

and Parks Maintenance and current MOA practices, and then provides associated 

recommendations to improve MOA efficiency and/or service level in each of the areas to 

fill any identified gaps.  For each recommendation, a practical implementation timeline 

and guidelines, including quick wins, is provided at the end of the section. 
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Snow Removal 

Snow removal in the United States is a major budgetary expense for many municipal 

organizations.  For northern cities and counties, this is typically the most expensive 

program.  The Municipality of Anchorage is representative of this phenomenon.  The cost 

for snow removal in the United States is estimated to be $2 billion in direct costs and an 

additional $5 billion in indirect costs associated with infrastructure degradation, 

equipment deterioration, environmental impact, and service delivery interruption.   

Winter road maintenance presents a complex decision tree for efficient execution at four 

levels; strategic, tactical, operational and real-time.  

 

Strategic  

Level 

•Level of Service 

•Equipment 

•Maintenance Sectors or Units 

•Depots/Maintenance Yards 

•Snow Disposal Sites 

Tactical  

Level 

•Snow removal and blower routes 

•Crew assignments 

•Schedules 

•Sector or unit assignments 

•Equipment assignment 

•Allocation of contract snow removal resources 

•Contract management associated with snow removal 

Operational 
Level 

•Managing schedule changes based on staff availability 

•Assigning equipment to meet specific or immediate snow removal needs 

•Coordination of snow removal efforts with other agencies and contract 
resources 

Real Time  

Level 

•Responding to the changing dynamic of the storm 

•Managing reallocation of equipment and resources to meet the greatest need 

•Responding to equipment breakdown and staffing issues 

•Emergency response for public safety assistance 
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As shown in the chart, the strategic level focuses on the long term acquisition of fixed 

assets to support the mission of snow removal.  The tactical level focuses on shorter term 

decisions that are updated periodically throughout the year.  The operational level is 

related to day to day operational decisions, followed by the decisions made in real-time.   

Industry Best Practices in Snow Removal  

Every community would like to have every street plowed after a winter event but not all 

communities are willing to pay for this level of service.  A best practice municipality 

therefore bases its maintenance decisions on the level of service the community demands 

and supports. Using this community demand, as well as empirical data such as safety, 

traffic, volume, economic value and maintenance of core services, to establish a route 

hierarchy or prioritization becomes the foundation for organizing snow removal 

response.  

Best winter maintenance practices utilize a combination of input, output and outcome 

measures to guide and evaluate service delivery.  Input measures are budget loads, 

number of equipment hours, labor hours, material usage and contract quantities.  Output 

measures are associated with accomplishments such as resource allocation to 

maintenance sectors, salt or sand per lane mile, elapsed time for completing a snow 

removal effort after a storm, etc.  Outcome measures represent the final evolution of 

measurement.  The following are examples of outcome measures: 

 Bare pavement regain time 

 Friction (skid resistance) 

 Reduction of crashes 

 Duration and frequency of closures 

 Advanced warning time to customers, 

 Customer satisfaction surveys 

 Visual characteristics 

The best practice maintenance organization also determines the type of equipment that 

provides the optimum service delivery.  The community must match the method of 

service delivery to the unique geographic and climatic conditions.  A make/buy analysis 

provides a decision tree on the mixture of contracted and internal resources for snow 

removal program delivery.  Type of equipment, specification and utility are a strategic 
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variable that affects the overall effectiveness of the winter maintenance operations and 

program interoperability.  

The division of the service area into maintenance sectors or units is a strategic level of 

operations that in best practice organizations is aligned with the maintenance depot and 

the snow removal storage sites.  Maintenance sectors should be developed in conjunction 

with the tactical assignment of snow routes and blower routes. 

The most important tactical decision made by best practice winter maintenance 

operations is the development of snow removal, spreader and blower routing.  Routing 

solutions are an emerging innovation based upon the mathematical principles associated 

with the arc routing problem.  Arc routing problems have been studied extensively over 

the last 40 years because of the direct applicability to a variety of routing needs, in 

particular, snow removal. The FHWA dubbed optimized algorithmic routing for snow 

removal as ―Simple Solution #9‖. 

Progressive winter maintenance operations divide the arc routing problem into three 

categories:  1) snow spreader operation; 2) snow removal operations; and 3) and blower 

routing operations.  Generally, these operations are not concurrent though they may 

overlap slightly.  The beginning of a snow event will initiate snow spreader operations 

using salt and/or sand to maintain the network.  As the snow accumulates, snow plows or 

graders are deployed to remove the snow to the right-of-way snow storage areas.    After 

the snow storage areas are full, blowers are routed to fill trucks for the disposal of snow 

in predetermined snow storage areas.  In the case of a central business district or 

downtown area, blower operations follow immediately after measurable snow. 

Spreader and snow removal routing problems are exacerbated by hierarchical routing, 

differential lane configurations, and service level.  The alternative, optimized algorithmic 

routing, evaluates these variables to achieve the most efficient allocation of resources to 

obtain the service level objectives.   The benefit of optimized routing works well with 

snow spreader and snow removal routing because these operations have a spatial 

confluence.  Generally, the same roads in the network are prioritized for initial snow 

spreader treatment and priority snow removal service.  Blower routes utilize a different 

routing scenario because the goal is to optimize the distance from the blower route to 

the snow disposal storage area.   
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The benefit of routing optimization for snow removal and other operations is significant.  

The realized operational savings across a full range of applications and situations 

consistently falls between 10-30 percent. The concept is not unlike the Bus Transit 

system‘s current use of route optimization software and analysis to maximize utilization 

of the MOA‘s city buses. 

Optimized routing also improves operational sustainability through the elimination of 

excessive equipment and fuel reduction, ultimately reducing an organization‘s carbon 

footprint.  The chart below reflects actual savings experienced by organizations that 

implemented optimized routing. 

Organization Service 
Percent 

Savings 
Type of Savings Annual Savings 

City of Baltimore Solid Waste 30% Monetary $           6,000,000 

South Gloucestershire, UK Spreader 10% Miles Traveled 
 

Indiana DOT Snow Removal 10% Monetary $         14,000,000 

Quebec City Snow Removal 10% Fuel 
 

Birmingham, UK Spreader 25% Monetary $               779,147 

Montreal, CA Snow Disposal 20% Trucking 
 

Boone County, MI Snow Removal 30% Fleet Size 
 

Antwerp, Belgium Spreader 14% Dead Heading Time 
 

Butler County, OH Spreader 30% Fleet Size 
 

Tulsa, OK Spreader 36% Time 
 

Brecht, Belgium Spreader 34% Distance Traveled 
 

Brecht, Belgium Spreader 33% Fleet Size   

MOA Performance in Snow Removal 

Snow removal is the largest and most expensive function of the Street Maintenance 

Division.  Snow removal represents 51% of the total budget and $11M in expenditures.  

From the customer‘s standpoint, it is the most important function of the Division.   

It is difficult to compare snow removal practices across public works entities against 

those of the MOA because of its severe climate and unique geographical conditions.  The 

MOA has a unique climate with an average of 72 inches of snow per year, with many 

cloudy days and sustained days of below freezing temperature.  The cloud cover and 

sustained cold exacerbates the presence of ice on the streets, and other environmental 

considerations prevent the extensive use of chloride materials for bare pavement 

conditions.  In the face of these conditions, Canada provided the best—although not 
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perfect--comparison for benchmarks.  These benchmarks did provide insight into 

possibilities for efficiency and program enhancement.   

Of the communities surveyed, the MOA had the highest cost per lane mile for snow 

removal.  The following graphs provide comparative benchmarks with similar 

communities: 
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MOA SNOW REMOVAL LEVEL OF SERVICE PERFORMANCE 

The municipality of Anchorage has a clearly-defined level of service that encompasses 
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organizations is historical and based on level of funding and citizen expectation.  The 

Street Maintenance Division takes pride in clearing the street network within the 

performance criteria set forth in the Street Maintenance Division Goals and has 

historically provided a high level of service for their constituency both in scope and time 

for delivery.  A defined route hierarchy exists that defines priority roads, essential 

services and economic centers of the MOA.  Outcome measures are represented in the 

area of time to bare pavement and visual characteristics.  The MOA has a unique climate 

that is not receptive to bare pavement.  However, the effective removal from snow to the 

right of way and subsequent transport to snow storage areas represents a bare pavement 

strategy with the corresponding visual verification by operational managers.   

MOA equipment specification is appropriate to meet the needs of this organization, 

although there are some opportunities for increasing multi-use equipment, as described 

in a following section. The preferred method of snow removal is the grader, which is 

consistent with many organizations that share similar climatic and geographic similarities 

with the MOA such as Canada and the northern U.S.  The grader is an efficient method for 

snow removal, ice cutting and snow retrieval from the right-of-way storage for blower 

and hauling operations. The Street Maintenance Division is in the process of retooling the 

fleet to Caterpillar equipment.  This represents a positive move in overall operating costs 

and reliability of the fleet.   

The Street Maintenance Division has divided the MOA into four Units and further 

subdivided into 60 sectors for maintenance and snow removal operations.  Currently, 

these Unit divisions and sector divisions are unbalanced, as are the distribution of cul-

de-sacs within the sectors.  An optimized route solution is not currently in use.    

All snow removal equipment is dispatched from one location, which limits the ability to 

reduce deadhead times to and from the Units. It has been suggested that building, 

purchasing, or leasing a vehicle storage facility on the north end of town would reduce 

this deadhead time.  Procuring and developing a heated site for heavy equipment and 

staffing, however, is a complex and capital intensive project that will have significant 

capital outlay in advance of any savings. Determining the benefit of this solution would 

require a cost/benefit analysis to determine the time to recover the initial costs and 

provide the MOA with ongoing efficiency savings. 
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Currently, MOA has several snow depots strategically located throughout the municipality 

and manages snow removal operations to minimize travel distance to a snow storage site.  

The snow storage sites are managed effectively to allow for maximum snow storage with 

a minimum of staff time to achieve the desired storage. 

MOA SNOW REMOVAL TACTICAL PERFORMANCE 

Benchmarking revealed high costs per lane mile for snow removal activities.  The 

communities surveyed were similar both in climate and operations.  All of the 

communities used graders for snow removal, spreader trucks for salting and sanding, 

and blower/truck hauling for the removal of snow to disposal sites.  The high cost per 

lane mile can be tied to the allocation of equipment and tactical routing of snow removal 

operations.  Routes are defined for priority spreader treatment and snow removal.  

However, optimized route planning is not currently used for the spreader routes, priority 

snow routes and remainder of secondary and residential routes.  Similarly, blower routes 

are not optimized. 

MOA SNOW REMOVAL OPERATIONAL AND REAL-TIME PERFORMANCE 

The Street Maintenance Division performs exceptionally well in the operational and real-

time decisions for snow removal operations.  The management team of the Street 

Maintenance Division is exceptionally qualified to meet the challenges of daily operations.  

The team was experienced, innovative and creative in solving complex logistical 

problems.  The managers exhibited a combination of leadership, operational knowledge 

and equipment skill that proves to be very effective within the organization‘s tactical 

performance.   

Route Optimization Pilot 

In order to better illustrate the process and potential value of applying a capacitated arc 

routing solution in a limited environment, a snow route pilot study was designed and 

applied to a portion of the MOA snow removal system. Unit Two was selected for the 

route optimization pilot through an interactive process with the Maintenance and 

Operations managers and staff.   

As previously stated, the MOA is currently divided into four Units and 60 sectors.  The 

number of miles in a sector directly affects the ability of equipment to complete snow 
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removal tasks, as does the distribution of cul-de-sacs in the maintenance sectors. 

Manually allocating lane miles and cul-de-sacs, assigning maintenance teams to 

maintenance units and factoring many other variables into an optimum route is a very 

complex process—one that can be facilitated with computers, algorithmic analysis and 

the correct field data.  

The goal of route optimization is not merely to find the quickest path along a routing 

system but to balance the network system, define hierarchical attributes, optimize 

routing and assign resources for program execution.  The following graphs illustrate 

network variance in lane miles and cul-de-sac distribution across the 60 MOA 

maintenance sectors. 
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UNIT TWO ATTRIBUTES 

Unit Two, divided into 15 maintenance sectors, is currently allocated eight graders and 

three to four sand trucks.  The Unit is also divided into three days for service.  The 

distribution of the lane miles and cul-de-sacs suggests room for improvement.  The pilot 

project was designed to divide Unit Two into 12 equal sectors with similar daily lane mile 

allocations.  The maintenance sectors will facilitate the assignment of the four teams of 

motor graders to one sector per day.  Optimized routing will lead each team through their 

assigned maintenance sector. 
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The characteristics of the maintenance sectors within Unit Two are represented below 

through an analysis from the route optimization software. The first graph shows that Unit 

Two‘s 15 maintenance sectors are not currently balanced and do not fit well with the four 

maintenance teams assigned for snow removal operations. Unequal routes require field 

adjustment and reallocation of resources either by operators or their supervisor.  This ad 

hoc system of balancing routes to resources on-the-go gives rise to inefficiency and 

wasted resources.  The charts below show the total time to complete the routes under 

simulation and the total mileage of each route.  A route is defined by the maintenance 

sector. 
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The pilot then evaluated the routing structure and balanced the mileage and elapsed time 

to complete the routes and reduced the number of routes from 15 to 12.  The 12 routes 

fit well with the four grader teams.  The following chart reflects the improvements.   
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Using the route optimization software to realign the work in Unit Two results in a 

substantial improvement in balancing the time to complete a route and the mileage 

between the routes.  The savings stems from having an optimized system for snow 

removal operations before the equipment is deployed.  The savings to be recouped from 

this optimization of Unit Two routes can be best calculated by running the new route and 

comparing the time and equipment it requires against the current route.  

Recommendation for Improving Efficiency in Snow Removal 

A key recommendation emerging from this study and supported by the pilot study 

findings, is to optimize spreader routes, priority snow removal routes, secondary routes, 

residential routes and blower routes.   

The optimization process should occur in two phases:  the first phase is the equalization 

and optimization of spreader and snow removal routes based upon priority, lane 

configuration and sector; the second phase is the optimization of blower routes based 

upon snow disposal storage areas.  The route configurations will be different because the 

missions of the tasks are different.  The spreader and snow removal routes are based on 

the maintenance sectors.  The blower routes are based on the location of the snow 

disposal sites.  The blower routes will tend to be longitudinally oriented to reduce the 

number of trucks necessary to perform hauling operations. It is possible to record the 

efficiency gains from route optimization by installing GPS units in the snow removal 

vehicles and tracking their routes in real time.  This should not be contentious with the 
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union issue, since such units are currently used in other vehicles, including Transit, 

Police, and AWWU vehicles. 

Efficiency Improvements from 

Implementing Recommendation 

Based upon industry practice and pilot results, 

conservative estimates indicate there could be 

up to a 20% increase of efficiency in 

operations for spreader and snow removal 

and a 5% increase in efficiency for blower and 

hauling operations by implementing route optimization.  If efficiencies are experienced in 

the same vein as other comparable organizations, they would translate to an estimated 

reduction in the fleet for spreader trucks and graders, as shown in the chart at right.  It is 

possible that the increase in efficiency can be translated into quicker storm recovery.  The 

management of winter storms relies heavily on the utilization of crews that are off-duty 

to staff for full deployment of equipment.  Shortened route times will reduce the use of 

off-duty crews. The potential savings from procuring an additional equipment dispatch 

facility on the north end of town can also be calculated through route optimization 

analysis.   

If a 20% improvement in efficiency, as is the industry norm, is applied to the MOA 

through optimized routing throughout its system, it is likely that the MOA could 

experience a savings of $520,000 annually from current snow removal operational costs 

and  a savings of $177,000 annually from snow blower/hauling costs. Initial investment 

in software and organizational process alignment is approximately $150,000.  Payback 

exceeds cost for the first year with subsequent returns every year thereafter. The 

proposed savings are not related only to the reduction of vehicles but also to fuel, 

maintenance and the labor associated with the operation of the vehicles.  The blower 

routing savings are largely from the reduction of contract trucking and the time for 

removing the snow from the right-of-way storage areas to the snow disposal sites. 

Equipment reductions can be attained in a quick timeframe by outfitting the existing 

trucks with the Kybato hitch system, as described in the following section. 

 

Estimated Fleet Reductions 

Equipment Current 20% Reduction Proposed 

Grader 26 5 21 

Spreader 16 3 13 
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ASSUMPTIONS/DEPENDENCIES 

The overarching assumption to realizing these savings is the actual implementation of a 

route optimization project and the subsequent execution of the recommendations by 

eliminating trucks and overtime labor.  The effective execution of route optimization is 

dependent on buy in from the leadership of Maintenance and Operations and the 

equipment operators. On the technical side, implementation of optimized routing is also 

contingent on the development of maintenance sectors that align resources with the best 

amalgam of route scenarios to meet the snow removal and snow hauling needs of the 

MOA. 

TIMELINE 

The first step is to engage an expert to complete computerized modeling of optimized 

snow removal and blower routes to define the necessary resources for snow removal 

operations.  The development of optimized routes and equipment modifications for 

multi-use capability should be done in the summer of 2012 to minimize disruption of 

winter services.  Outsourcing the modification to the equipment may be necessary to 

prepare for the winter season of 2012.  Training and review of optimized routes can then 

be completed in the summer of 2012.   

BENEFITS TRACKING 

Elapsed time for snow removal is an existing performance metric.  Comparative analysis 

will establish efficiencies in either lower elapsed times with the same resource allocation 

or similar elapsed times for route completion with reduced resource allocation. 
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Stormwater, Drainage and Street Sweeping 

Stormwater management, drainage structure maintenance and street sweeping are closely 

related programs.   The goal of these programs is to manage stormwater drainage from 

urban surfaces while minimizing the amount of pollutants entering receiving waters.  

Street sweeping reduces the amount of material available for conveyance from the urban 

surfaces into the drainage system.  Stormwater management provides the infrastructure 

and capacity to manage surface drainage with minimal loss to property and life.  Drainage 

structure maintenance ensures that facilities are operable during storm events. 

Industry Best Practices in Storm Drain Structure Maintenance 

Best practices for drainage structure maintenance include: 

 Having a clear operation plan describing maintenance, inspection and cleaning 

programs for drainage structures 

 Using standard operating procedures defining level of protection and 

stormwater quality needs of the community as directed by the Federal Clean 

Water Act requirements, NPDES or APDES 

 Establishing best management practices to manage water quality goals 

 Completing a drainage infrastructure location, inventory and condition 

assessment 

 Using optimized routing and scheduling of inspection and maintenance 

activities for efficient resource usage 

Industry Best Practices in Street Sweeping  

Street sweeping provides debris and litter collection and is a critical element in the 

stormwater management efforts.  It is also a highly visible program that citizens use to 

gauge the effectiveness of local government.  Best practices in street sweeping include: 

 Having a level of service that meets the expectations of the community for cost, 

quality and convenience 

 Complying with local requirements for the National Pollutant Discharge 

Elimination System (NPDES) 

 Integrating efforts with litter control, flushing and leaf collection 

 Employing optimized routing and scheduling of street sweeping operations 
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Street sweeping, stormwater management, facility inspection and drainage structure 

maintenance are activities that are prescribed, regulated and funded to meet 

environmental requirements.  Street sweeping may be augmented to meet the desire of a 

community for appearance and cleanliness.  In many cases, the mission of the public 

works is constrained by regulatory and budget forces; however, the method of achieving 

the mission is not.  The common thread in street sweeping and drainage structure 

maintenance is routing and scheduling of maintenance activities.  Sweeping is a route 

dependent process that must coordinate sweeper trains through the street network.  

Flushing is also geographically stratified and requires coordination and routing of 

maintenance activities to minimize travel time and optimize resources. 

The arc routing problem solution described previously provides optimized resource 

allocation for any activity that is spatial, sequential and scheduled.  Sweepers must move 

through the network on assigned routes with hierarchical service levels and coordinated 

parking restrictions.  Drainage structure maintenance requires an initial inspection 

followed by maintenance and repair.  The application of routing optimization analysis is a 

best practice for both street sweeping and stormwater facility maintenance activities. 

MOA Performance in Stormwater, Drainage and Street Sweeping 

Current MOA cost per lane mile for this area of their maintenance work is approximately 

$3,394 (industry average is approximately $2,382) and represents approximately 25% of 

its total budget.   

The MOA currently has an inventory of drainage structures, which are inspected routinely 

and serviced as required to maintain functionality.  Standard operation procedures exist 

to define inspection and maintenance practices for drainage maintenance and sweeping 

operations and staff routinely leverage best management practices to manage water 

quality goals. 

MOA is in compliance with sweeping levels defined by the APDES and is integrated 

seasonally to correspond to the need for retrieval of winter sand and fall leaf cleaning.  

The MOA uses innovative methods to prevent sweeper water freezing, thereby expanding 

the window of opportunity for spring and fall sweeping. 
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Recommendations for Stormwater, Drainage and Street Sweeping 

Similar to the recommendation in snow removal operations, it is recommended that MOA 

optimize sweeping routes to reduce the effort required to meet the water quality 

standards set forth in the APDES Phase II Permit.  The organization can then employ daily 

routing software and computerized maintenance management strategies for resource 

allocation for flushing and drainage. 

Efficiency Improvements from Implementing Recommendation 

Route optimization is an efficient strategy for improving sweeping operations and 

conservative industry estimates show a minimum of a 5% savings for optimizing sweeping 

routes.  Based on industry comparison, we can expect the MOA to be able to reduce 

direct costs for sweeping by up to 5%, a very conservative estimate, and 63% of the 

indirect costs by up to 5%.  The reason for the differential cost reduction is that not all of 

the indirect costs can be eliminated.  Efficiencies are generated from 

 A reduction in operating costs for sweeping. 

 A reduction in operating costs for drainage maintenance 

 A reduction in resource requirements 

 Fuel and maintenance savings 

If the MOA experiences savings comparative to other organizations throughout the 

nation, MOA can expect to see $110,000 annual savings, with an initial outlay of $30,000 

implementation costs for software and process realignment efforts.  The return will 

exceed cost for the first year with subsequent returns every year thereafter.  

ASSUMPTIONS/DEPENDENCIES 

As for route optimization in snow removal, the effective execution of route optimization 

is dependent on buy in from the leadership of Maintenance and Operations and the 

equipment operators.  Achieving these savings will require that the MOA translates the 

realized routing efficiencies into incremental reductions in equipment, labor and indirect 

costs for sweeping programs.  The savings in winter maintenance should have some carry 

over into spring and summer maintenance.   

 



Streets, Grounds, Parks & Recreation 

 

  Copyright 2012 by CH2M HILL  Company Confidential 
73 73 

TIMELINE 

Optimized routing for sweeping operations can be done as part of the overall routing 

implementation project.  The routing project is attainable during the spring of 2012 for 

sweeping implementation following the spring thaw. 

BENEFITS TRACKING 

Sweeping performance has a historical baseline for comparative efforts, both in time for 

sweeping and program costs.  Savings can be expected in time for service delivery or 

reduction in resource allocated for sweeping operations. 
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Pavement Maintenance 

Pavement maintenance is performed within the structure of a pavement management 

system.  A pavement management system is a comprehensive process engaging several 

pavement treatments designed to maximize the life cycle of the pavement structure.  The 

benefits associated with a robust pavement management system include: 

 Control over future network conditions and funding requirements 

 Decision makers can anticipate routine maintenance, work load, safety 

deficiencies, and ride quality needs 

 Capability to achieve maximum benefit from available funds 

 Higher customer satisfaction 

 Ability to make better, more informed decisions 

 A more appropriate use of maintenance techniques 

 Improved pavement conditions over time 

 Increased safety 

 Reduced overall maintenance costs 

Industry Best Practices in Pavement Management  

Best practice pavement management systems provide the correct treatment at the proper 

time within the budgetary constraints to obtain optimum asset performance and 

preservation.  There are a variety of treatments designed to maximize the utility of the 

asset and minimize cost to the organization.  

 

Basis for Treatment Selection 

• Inventory 

• Road usage 

• Pavement condition 

• Pavement construction, 
maintenance, and 
rehabilitation history 

Treatment Options 

• Pothole Patching 

• Bituminous Crack Treatment 

• Crack Fill 

• Asphalt rejuvenation 

• Fog Seal 

• Slurry Seal  

• Chip Seals 

• Cape Seal 

• Micro-Surfacing 

• Paver Placed Surface Seal 

• Ultra-Thin Bituminous Overlay 

• Profile Milling 

• Bituminous Overlay (<40mm) 

• Hot in-Place Bituminous 
Recycling (<40mm) 

• Reconstruction and 
Bituminous Overlay 
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The metric utilized by the highest number of best practice municipal entities is the 

pavement condition index (PCI).  The PCI provides an overall network condition analysis 

that rates every road on a scale of 1-100.  This system was developed by the Army Corp 

of Engineers and remains the most widely used ranking system in the U.S. today.   A 

periodic assessment of the pavement network is gathered through field surveys.  Field 

surveys are performed by trained inspectors or truck mounted pavement inspection 

equipment.  The goal of the field survey is to quantify pavement distresses to obtain the 

rating of the network.  The objective of the pavement condition index, in conjunction with 

a pavement management system is to maintain the pavement structure at a level 

sufficient to prevent major rehabilitation of the asset.  One dollar spent on timely 

rehabilitation can produce significant savings in reconstruction costs if the asset 

condition is allowed to deteriorate. 

 

 

Closely related to the PCI is the condition distribution, which identifies the frequency 

distribution of the pavement condition index to the street network.  The goal of the 

condition distribution is to monitor and measure the percentage of streets in each 

category.  It is possible to have an overall positive PCI and have a high percentage of 

streets in the poor or failed category. 

Best practice organizations use a pavement management system based on empirical 

measures to guide program administrators in the selection of both the type of treatment 

and street segment receiving the treatment.  A wide range of software solutions are 

available to optimize pavement treatments to funding levels.  The software provides a 

strategy to meet or exceed the current pavement condition index of the road network.  
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The strategy is validated through periodic surveys of the pavement network expressed in 

the pavement condition index. 

Minimizing preventive maintenance expenditures is not a sustainable practice; likewise, 

substantial rehabilitation expenditures are also undesirable.  A life cycle cost analysis for 

preventive pavement maintenance conducted by the Federation of Canadian 

Municipalities and National Research Council calculated that preventive pavement 

maintenance treatments realized a savings of $4,600 per lane mile over the life of the 

pavement by moving the rehabilitation date forward only three years.  The State of 

Virginia projected 28% savings by using a multi-year, multi-constraint optimization 

methodology.  The National Cooperative Highway Research Program and Transportation 

Research Board identified savings of 20% by organizations that implemented a preventive 

pavement management methodology. In general, it is standard practice to assume one 

dollar in preventive maintenance saves eight dollars in rehabilitative maintenance. 

MOA Pavement Management Performance 

The MOA has an aggressive pavement rehabilitation program with a mix of funding from 

State and Bond funds.  Currently, the department holds a strong emphasis for 

reconstruction projects and uses a variety of inputs for its decision tree including: 

 Safety 

 Quality of Life 

 Connectivity 

 Population 

 Support for project 

 Legislative mandate 

 Planning 

 Operations and Maintenance 

 Economic Impact 

 Cost Benefit Analysis 

Current MOA cost per lane mile for this area of their maintenance work is approximately 

$2,887, which is significantly lower than the industry average of $7,275 per lane mile.  

This activity represents approximately 17% of total budget.   

In conjunction with Project Management & Engineering, Street Maintenance has identified 

a need for a Pavement Management System to track road condition and plan for 

maintenance.  Currently, preventive pavement maintenance practices are either done as 

maintenance practices by staff or with projects associated with capital improvement 

programs.  The maintenance budget is too low to incorporate these programs and the 
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capital improvement six year plan offers no reference to the programs.  Therefore, the 

Municipality is using very expensive pavement rehabilitation strategies to manage their 

pavement asset. 

Recommendation for Improving Efficiency of Pavement Management 

MOA‘s pavement management system is high performing, but could see incremental 

savings by implementing the following measures: 

 Increase the use of the pavement management module within GBA maintenance 

management system 

 Diversify pavement treatments to optimize budget 

 Utilize Pavement Condition Index for project selection and preventive 

maintenance treatment 

The program is a module that would reside under the current GBA maintenance 

management software.  The survey is done with a vehicle equipped with machinery that 

measures pavement distress.  The most substantial cost to the MOA rests in having the 

survey of the streets done and in adding the pavement management module to their 

existing GBA system currently being used in streets. 

Efficiency Improvements from Implementing Recommendation 

The MOA‘s six year capital program allocates $141 million for reconstruction, pavement 

rehabilitation and surface rehabilitation.  Best practices suggest that an aggressive 

preventive pavement management strategy can save 20% for the life of the asset.  The 

savings are realized over a period of time and are based on progressive savings.  The 

extension of pavement asset life by installing more expensive treatments is a proven 

strategy for enhancing pavement condition and saving capital funds. The initial cost to 

the MOA is mostly in the cost of the survey and perhaps adding the pavement 

management module to their existing GBA system that is being used in streets. The 

engineering support needed to run the system would amount to approximately 0.3-0.5 

FTE, which can most likely be managed with the current staffing levels. Preventive 

pavement preservation strategies will allow a higher overall network condition for the 

same capital outlay.  The result of this strategy is allocation of capital funds to other 

needs or budget reductions through savings. 
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A pavement management system typically costs 0.5-1% of the pavement management 

program costs per year.  Considering the return on investment for preventive pavement 

strategies averages 20% the cost for the implementation of the program is well worth the 

investment.  The decision trees for the pavement maintenance program would require 

alteration to incorporate the recommendations from the pavement management software 

and pavement condition survey values. 

TIMELINE  

A fresh pavement survey to benchmark the current pavement condition index should be 

done in 2012.  The results of the survey should drive the next six year capital 

improvement program for pavement treatments.  

BENEFITS TRACKING 

Two primary measures govern the effectiveness of the pavement management system.  

The first is the pavement condition index and the second is the cost for pavement 

treatments.  Cost reductions and pavement condition index will be measurable during the 

next pavement condition survey.  These surveys are done in increments of one, two or 

three years for the entire network.  The frequency of the survey is largely dependent on 

the available funding.  
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Equipment Utilization 

Equipment utilization is the amount of time an equipment resource is used during a 

maintenance year.  Accomplishments can be evaluated for efficiency based on the total 

cost to provide the service, as activity-based costing, to drive the make/buy decision of 

the organization.  It is important to recognize the fully allocated cost of a service and the 

avoidable cost.  The fully allocated cost is the total cost to provide a service, including 

indirect costs and overhead.  The avoidable cost represents the savings the organization 

will realize if the service is outsourced, although outsourcing of a particular service may 

not reduce all of the associated indirect and overhead costs to the organization. 

Equipment Utilization Industry Best Practices 

The optimum measure for equipment usage is 75-85% of total available hours.  The 

optimum measure is heavily affected by seasonal maintenance activities involving 

specialized equipment.  

Equipment specification for multi-use purposes and cross functional usage is also an 

industry best practice.  One of the challenges faced by maintenance organizations is to 

leverage the use of seasonal equipment though multi-use specifications.  Many 

opportunities exist for enhancing equipment utilization, especially for trucks and heavy 

equipment through the use of multi-use specifications.3  Trucks used for spreading 

applications can be used for summer maintenance activities.  The same trucks can also be 

used for winter maintenance activities that may or may not be associated with snow 

removal.  A tandem truck, equipped with a spreader, can be used as truck to haul snow, 

especially if the snow spreading activities and the snow hauling activities are not 

concurrent.   

                                         

3 Arapahoe County, CO was able to reduce the heavy truck fleet size by 30% through the 

implementation of multi-use specifications.  A reduction of 10 trucks from a fleet of 34 

trucks eliminated $1.5M in rolling stock without reducing the ability to deliver core 

services for snow removal and construction projects. 
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The following photos show the potential of a multi-use specification.  The truck frame is 

fitted with a tandem end dump with integral sand spreader, chip seal bar, tapered asphalt 

bed, and hardened rock bed; optional equipment includes a conventional sand spreader, 

liquid tanks for deicing, water applications and fire suppression; and a fifth wheel 

attachment for use with tractor/trailer operations.  The time to switch truck bodies is 15-

30 minutes making transition during winter operations from spreading to hauling very 

effective.  The same trucks that perform spreader operations in the winter can perform a 

variety of summer maintenance operations.  

 

 

Two multi-use fleet systems are widely used for maximizing equipment utilization: the 

hooklift system and the Kybato frame rail hitch system.  The hooklift system is 

appropriate for solid waste and material handling activities, but lacks the versatility, 

economy and simplicity of the Kybato hitch system.  The Kybato hitch system has the 

following characteristics: 
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 Simple 

 Easy installation – retrofit is simple 

 Lightweight 

 Low profile 

 Requires lifting apparatus – forklift, loader, winch, hoist, etc. 

 Economic - $2,500 per kit – one kit equips one truck and two bodies 

It takes approximately 20 minutes to transition from a sander to a fifth wheel, which can 

be done on a routine basis throughout the winter season.  The system is reliable and can 

be used for years without problems or failure. 

 

On the other hand, the Stellar Hooklift system has the following characteristics: 

 Complex, with moving parts 

 Complex installation – retrofit may be difficult or impossible 

 Heavy – 5,000 to 7,000 pounds 

 High profile 

 Does not require any additional lifting mechanism – unit is able to lift body with 

one person by truck hydraulic and hooklift system 

 Expensive - $25,000 or more per truck 
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MOA Performance in Equipment Utilization 

In general, MOA‘s equipment specification is appropriate to meet the needs of the 

Streets, Grounds and Parks maintenance functions.  Equipment utilization, however, is 

seasonal and specialized which means that some equipment is stored, unused, for an 

entire season.  Currently, Street Maintenance has 16 tandem trucks, and 9 spreaders.  The 

Parks and Recreation Department has 5 tanker trucks.   

Recommendation for Equipment Utilization 

It is recommended that MOA specify multi-use equipment for snow removal operations.  

Truck chassis that are currently single use can be outfitted for multiple uses. The use of a 

frame rail hitch system would expand application of these spreader trucks to winter 

hauling operations or summer operations.   

The preferred method of leveraging the multi-use specification is to build this feature 

into the specification of new equipment acquisitions.  This will ensure that the equipment 

has the necessary body and frame configurations to allow switching between service 

units. There is the possibility to retrofit some existing MOA units for a quick win; 

however, it should be noted that the greatest savings will come from a thoughtful and 

thorough specification for the best fit between chassis and body components. 
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Currently, the MOA uses 16 tandem trucks for snow removal support for hauling, 9 

sanding units, and 5 water trucks for park maintenance.  Immediate gains can be realized 

by combining the 5 water trucks from Parks with 5 tandem or sander trucks, utilizing the 

Kybato hitch system described above. The kit is $2500 and includes the hardware for one 

truck and two attachments.  Additional efficiencies may be obtained at a later time by 

relacing tandem trucks and sander trucks with a combination tandem dump/sander body.  

This configuration will not require Kybato hitches since it is a built-in feature of the units. 

Through both these strategies, a total of 14 trucks may be eliminated over the source of 

time.  This is to say, Public Works can immediately configure 5 Park and Recreation 

Tanker beds to be placed on five tandem end dump unit chassis and incrementally reduce 

the sander bodies by replacing them with combination tandem/sander bodies.  This 

represents a total reduction in fleet of 14 trucks.   

Conceptually, if the 16 tandem trucks were equipped with comb/sander bodies, the 

available usage for sanders would be 16 instead of 9.  A conflict may exist between 

hauling and sanding operations.  This potential conflict could removed by hiring 

additional contract tandem end dump trucks during conflict periods. 

As using multi-use equipment becomes standard practice in the MOA and the 

maintenance management system is able to measure efficiencies and potential costs 

(such as increased utilization and maintenance costs), the MOA could evaluate the further 

savings.  For instance, it is technically feasible through route optimization to reduce the 

need for sanders by 3, leaving the total for this class of equipment at 3.  

Efficiency Improvements by Implementing Recommendation 

The efficiency of employing multi-use equipment is the elimination of rolling stock from 

the fleet. It is assumed that the additional use and maintenance of remaining equipment 

will be offset by fleet reductions. The savings, however, will still be realized from the 

acquisition and depreciation of internal fleet rental costs associated with unnecessary 

equipment. 

Once a single EMMS is in place and being used across the system consistently, it will be 

feasible for the MOA to calculate total savings from the elimination of trucks from the 

fleet, including maintenance, salvage value, parts, fuel, etc.   
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ASSUMPTIONS/DEPENDENCIES 

The major assumption behind being able to realize these savings is that staff will be 

willing to invest 15-30 minutes to change a truck body during winter operations 

throughout the week if necessary.  The extreme case would be changing from sanding to 

snow hauling.  One issue raised was that sanding and hauling occur simultaneously.  The 

critical question is if every sander and every tandem works at the same time.   If some of 

the sanders work during snow hauling operations then an opportunity exists for using 

the same chassis for sanding and hauling.  Switching from winter to summer maintenance 

presents no conflict in equipment usage. 

There will be some process changes to be made.  By involving the staff in evaluating and 

making these work and cultural shifts, the true value of employing multi-use equipment 

can be realized. 

Lastly, there is an assumption that the extraneous vehicles will be salvaged and taken out 

of the fleet.  Storing extra or unused vehicles will erode the savings potential. 

TIMELINE 

The Kybato frame rail hitch system is a simple, accessible equipment implementation 

with significant return of investment.  The implementation of this quick win, however, 

requires a willingness to adapt historical practices and increase inter-department 

collaboration. 

In essence, 5 or more trucks can be almost immediately eliminated from the fleet with a 

small initial investment.  Elimination of trucks provides immediate savings, salvage value 

at the auction, and residual capital from the fixed asset fund that is available for use. 

The conversions could begin immediately on the Park tank trucks and extend to the 

winter maintenance fleet during the summer of 2012. The installation of the Kybato 

frame hitch system can be done with staff or outsourced.   

BENEFITS TRACKING 

The method for tracking this initiative will be financial, but will require the 

implementation of an accurate EMMS and policies to initiate the tracking system.  The 

savings stems from the splitting of costs between departments for fleet rental of the 

equipment.  Parks would be charged for the use of the tankers in the summer and 
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Maintenance and Operations would be charged for the use of the same chassis in the 

winter.  Currently, the cost of the equipment is ascribed totally to one department for 

each class of truck based on a usage charge for the total cost of the equipment for a year.  

This becomes less of an issue if Equipment Maintenance functions are centralized across 

the MOA.  
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Computerized Maintenance Management Systems 

Computerized Maintenance Management Systems (CMMS) are software-supported tools 

designed to help program managers plan and budget, prioritize, schedule, and measure 

performance of maintenance activities.  Declining budgets and increased demand for 

services has given the maintenance management system a critical role in the sound fiscal 

management of maintenance activities.   

Industry Best Practices for CMMS  

A best practice for public works maintenance is to employ maintenance management 

systems to ensure that staff is fully utilized.  Activity based costing metrics are then used 

to assist the organization in meeting strategic goals, improving service delivery, and 

benchmarking internal services against contract alternatives. 

A best practice maintenance management system is comprised of the following core 

elements: 

 Planning & Budgeting: 

o Setting objectives  

o Defining work activities and standards  

o Developing annual work programs  

 Organizing and allocating resources  

 Directing:  authorizing and scheduling work  

 Controlling:  Reporting and evaluating performance  

In short, the CMMS should provide a platform for achieving the organization‘s strategy 

and is closely related to asset management and strategic management.  

One of the prime advantages of the CMMS is the ability to quantify the efforts required to 

perform maintenance activities and associate those efforts with an empirical measure of 

asset condition. A CMMS utilizes a work request and work order system to perform field 

investigations on service requests from infrastructure stakeholders and to prioritize, 

schedule and organize work.  Work orders are used for reactive work generated from 

unplanned maintenance needs and service requests and for execution of the annual work 

program.  The CMMS provides managers with a resource leveling tool to manage 

competition for scarce resources across the division. 
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The CMMS also answers the more compelling question of the relationship of cost to 

maintenance activity.  A CMMS is an activity based costing system that provides the total 

cost for performing maintenance activities on a daily basis.  The system is loaded with the 

fully allocated employee cost, including indirect and overhead costs, equipment costs and 

material costs.  Resources are assigned to work activity centers to account for all of the 

expenditures of the division.  Activity based costing is used to compare and improve 

program efficiency and to assist management in performing make/buy analysis of 

maintenance activities. 

The final and most useful benefit of a CMMS is the ability to evaluate and measure the 

performance of the organization in the execution of maintenance activities.  A CMMS 

allows performance measurement on a tactical and strategic level.  The tactical level 

measures efficiency for maintenance operations on a daily basis, providing the managers 

with critical information on the performance of crews and programs.   

MOA Performance in Maintenance Management 

The MOA has implemented the GBA maintenance management system; however, the 

system is currently under development and requires expansion for full deployment.  

Areas for improvement include asset inventory and condition assessment.  Asset 

management and maintenance management go hand-in-hand.  Once the assets have 

been fully inventoried and the condition rated, maintenance forces are scheduled and 

capital improvement resources are allocated to maintain, or in some cases, improve the 

condition of the asset.  The overarching goal is the preservation of the asset to a state 

defined by policy with the minimum allocation of budget. 

Recommendation for Maintenance Management 

The recommendation in this area of the work is simply to extend the benefits of its 

current systems by expanding the GBA maintenance management system to full 

deployment in order to incorporate asset inventory and condition assessment 

information.  This would require assigning a full-time staff member to the management 

and administration of the GBA database.  Expansion of the use of the GBA database to 

other divisions will require a full time technical administrator for database integrity, 

report writing and data administration.  Support personnel may also be desirable to 

survey and maintain the asset database for the Street Division assets, but this could be 
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brought on as contract, internal staff, or an intern.  Finally, an on-staff engineer will be 

necessary to manage and administer the pavement management module within the GBA 

maintenance management database.  

The benefits to using a system to track and manage assets have been discussed 

throughout this report.  To summarize, fully deploying a maintenance management 

system renders the following benefits: 

 Integration with other strategic planning processes 

 Clear alternatives for purchasing and replacing assets 

 Life-cycle costing analysis 

 Improved asset management from proper codification of costs of assets 

 Capability for strategic decision-making on asset decommissioning  

Regular inspection of the condition and performance of assets, combined with careful 

planning for replacement, will maximize the return on investment of a CMMS. 

Implementation considerations to this recommendation are provided in the summary 

table at the end of this section. 
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Span-of-Control 

Best practices for optimum span-of-control ratios vary greatly among municipalities and 

departments since organizational culture, job complexity, and discipline are factors that 

determine the appropriate level.   Many organizations have recommendations for span-

of-control ratios, as shown in the table below. 

  Organization Span-of-control 

Ratio 

National Performance Review – 

Federal 

14:1 

New Mexico  11:1 

Texas  11:1 

Pennsylvania No less than 3:1 

Utah 7:1 

Virginia 4:1 

MOA Performance in Span-of-Control 

The organizational hierarchy of the Department of Public works was assessed in relation 

to the span-of-control and levels of management.  The principle of span-of-control is 

divided into the metrics of a) span-of-control, b) average span-of-control and c) ratio of 

supervisors to non-supervisors.   

For purposes of this study, span-of-control is defined as the number of employees 

assigned to a single supervisor, expressed as a ratio of employees to supervisor.  Average 

span-of-control is defined as the total number of employees, minus one, divided by the 

number of supervisors.    The average span-of-control counts supervisors as both 

subordinates and supervisors.  The formula for average span-of-control equals the 

number of employees minus department heads divided by the number of supervisors. 

The ratio of supervisors to non-supervisors is expressed as the total number of 

employees divided by the total number of supervisors.  The levels of management are the 

number of layers of management a front line employee must navigate to reach the top 

manager of the organization.  In this analysis, the Director of Public Works was the top 

manager. 
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The span-of-control calculations for the MOA eliminated lead worker positions from 

supervisory roles.  The only lead worker that seemed to truly fit a supervisory role was 

the Lead Journeyman Certified Plumber, which was the corollary to the Journeyman 

Wireman Foreman.  Several of the administrative positions were also removed from the 

span-of-control calculations, even though the positions had oversight over 2-3 staff 

members; the complexity of the role did not fit into the true scheme of a supervisor.   

The resulting average span-of-control for the Department of Public Works is fairly 

narrow.  The average span-of-control range is between 3.8:1 for the Admin Division and 

9.7:1 for the Maintenance and Operation Division.   The Traffic Division had an average 

span-of-control of 5.8:1 and the Engineering Division had an average span-of-control of 

4.8:1.  The Department‘s average span-of-control was 7.6:1 with a ratio of employee to 

supervisors of 6.6:1.  The span-of-control calculations for the Department of Public 

Works are shown in the table, below. 

Span-of-control Calculations 

Division Employees 
Non-

Supervisors 
Supervisors Average  

Employees to 

Supervisors 

Admin Division 
20 15 5 3.8 3.0 

Engineering 

Division 44 35 9 4.8 3.9 

M & 0 Division 234 210 24 9.7 8.8 

Traffic Division 36 30 6 5.8 5.0 

Public Works 

Total 334 290 44 7.6 6.6 

 

The Department of Public works has a narrow span-of-control in comparison to selected 

municipal organizations across the United States.  The trend for the public sector is to 

create a wider span-of-control.  Some organizations are striving for average span-of-

control ratios in excess of 10:1.  
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Span-of-Control Recommendations 

The MOA should consider evaluating span-of-control within the Public Works 

Department, including reviewing positions that have less than three direct reports for 

possible increase of span-of-control. 

Modern organizational theory has established a trend towards increasing the span-of-

control of individual supervisors by creating a ―flatter‖ organizational hierarchy.  This also 

has an effect on the layers of management.  As the span-of-control increases fewer 

managers, and consequently, fewer layers of management are required.  The reduction of 

managers facilitates employee empowerment. Empowered employees are encouraged to 

make decisions and are held accountable for the outcome of their actions.   The net result 

is that the management load on the organization is reduced directly through the 
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reduction in salaries and wages and indirectly through the collective cognitive input of 

the workers combined with the accelerated speed of making decisions and achieving 

solutions in the field. 

Implementation considerations to this recommendation are provided in the summary 

table at the end of this section. 
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Safety 

Public works and construction activities are associated with a high rate of injury and lost 

workday rates.  Safety performance, as recognized using the Total Recordable Rate (TRR) 

is an industry measure that quantifies best practices in a safe workplace. The OSHA 

recordable rate is the number of recordable injuries and illness that occur among a 

certain specified group of employees‘ total man hours over a period of time, often one 

year. This number is then used by the Bureau of Labor Statistics to determine the rate of 

accidents and illnesses by category, such as industry, company size and region.  The TRR 

standard for the Public Works industry is 4.6.  

Organizations that have been successful in reducing the TRR utilize a combination of 

programs to achieve sustainable reductions.  As a comparison, CH2M HILL, Inc. is an 

organization that has made great strides in reducing its TRR.  The OMI Group does 

extensive work in infrastructure management, water and waste water facilities and public 

works projects, similar in type and scope to MOA activities.  CH2M HILL, Inc. focuses on 

safety as a core culture value.  Every incident is managed as an important and vital 

element of the organization.  Employees are held accountable for safety and safety is 

reinforced continually.  Every meeting starts with a safety moment where safety is the 

first item on the agenda.  The continued emphasis on safety raises the awareness of every 

employee and translates into a safe organization.  The result is a tangible reduction in the 

TRR and a reduction in the cost for loss of property, and time on the job, as well as 

intangibles such as quality of life, and life itself.   

MOA Safety Performance 

The MOA Public Works Department shows a Total Recordable Rate of 10.66, representing 

a TRR which is 232% higher than the industry average. One reason for this discrepancy 

could be that the MOA includes vehicular ―incidents‖ that do not result in injuries or lost 

time within its calculation.  This could result in an inflated recordable rate.   

Recommendations for Improving Safety Performance 

The MOA is strongly encouraged to standardize their rating so it is comparable with the 

OSHA formula for measuring TRR in order to better track their safety record.  The 

organization will then be able to accurately capture their safety rate and establish a safety 
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program accordingly to monitor and reduce its Total Recordable Rate for the Department. 

The benefits to improving safety of the workforce can hardly be understated.  They are: 

 Preservation of life, quality of life and property 

 Reduced costs from claims 

 Reduced insurance costs 

 Reduced legal costs 

 Increased productivity 

 Reduction in efficiency from incidents occurring during projects 

 Increased morale 
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Parks and Recreation 

Best Practices in Parks and Recreation Maintenance 

Best practices in Parks and Recreations vary widely depending on the region, climate, 

policy and community demand for services.  The National Recreation and Park Association 

provide an accreditation program that identifies best management practices designed to 

distinguish park and recreation agencies for inclusion into an elite group of accredited 

agencies.  The program is managed by the Commission for Accreditation of Park and 

Recreation Agencies (CAPRA).  The NRPA accreditation program is similar to the American 

Public Works Association accreditation program for public works agencies.  The goal of 

these programs is to establish best management practices that can be applied to park 

and recreation agencies across the United States and to recognize excellence in the 

administration of programs for the communities in which these organizations serve. 

Accreditation is based on an agency‘s compliance with the 144 standards for national 

accreditation.  To achieve accreditation, an agency must comply with all 36 Fundamental 

Standards and at least 85% of the remaining 108 standards (92).  As part of this study, 

the Municipality of Anchorage was evaluated on the 36 Fundamental Standards as a 

benchmarking process to determine essential compliance with industry best practices. 

MOA Parks and Recreation Performance 

The Municipality of Anchorage Park and Recreation Department is a unique system of 

parks and natural resource areas.  The MOA is a member of the NRPA and has 

participated on a comparative survey to benchmark their system against those of other 

municipal agencies across the United States.  The MOA is a high performer in many of the 

metrics associated with Parks and Recreation activities.   

One area that merits consideration in the overall challenge of park maintenance is the 

amount of land within the park system.  The MOA governs 10,829 acres of park land.  Of 

this total land area, 21% is developed for park and recreation purposes.  In total, the MOA 

has 2,274 acres of land developed for park and recreation purposes.  The median of 

organizations surveyed through the NRPA has 456 acres of total park acreage.  The ICMA 

Comparative Performance Measurement median acreage has 3,500 acres of land 

developed for park and recreation purposes.  The upper quartile of maintained acreage of 
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peer organizations is 1,300 acres.  The upper quartile of developed park acreage is 90%, 

or 1,170 acres.  The MOA has nearly twice the developed acreage for park and 

recreational activities as peer organizations participating in the NRPA survey. 

Parks and Recreation Benchmarks 

The Park and Recreation department is a consistent high performer compared to peer 

organizations and is recognized by lean staffing levels to service responsibility.  The 

service level provided by the MOA is based on a very tight budget.  The MOA revenue per 

capita is $8 compared to median revenue per capita of $28.  The net revenue per capita, 

calculated by subtracting the operating expenses from revenue and dividing by the 

population is $(61.34) compared to the ICMA Comparative Performance Measurement 

median of $(32.24). The cost to the citizen for the amount of recreational activity is very 

small. 
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The Park and Recreation Department captures two critical measures that are recognized 

as an industry standard by the ICMA Comparative Performance Measurement through the 

Center for Performance Measurement.  The ICMA measures are: 

 Citizen Ratings of overall Satisfaction with Parks and Recreation in the 

Jurisdiction 

 Citizen Ratings of the Quality of Parks and Recreation Programs 

These measures have a strong correlation to the MOA Park and Recreation Measures #3 

and #11. 
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 Measure #3 - The community‘s assessment of the Department‘s delivery of park 

and recreation services. 

 Measure # 11 - The overall satisfaction level of the visitors to the recreation 

facilities. 

The performance of the MOA in these two metrics is comparable to industry averages in 

overall Park and Recreation satisfaction and above industry averages in program 

satisfaction for communities in excess of 100,000 population.  The metrics differ slightly 

in the measure but the overall performance meets industry averages.  ICMA offers four 

categories of citizen rating: excellent, good, fair and poor.  The MOA offers the measure 

of favorable.  Favorable can be justifiably aligned with good or excellent.  The metrics 

should be contrasted against the lean operations structure, budget and workload of the 

MOA.  When the lean structure is considered, the performance measures stand out as an 

area of performance excellence. 
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accidents and injuries. As presented earlier in this report, the TRR average for the public 

works industry is 4.6.  The total recordable rate for Park and Recreation is 13.29.   The 

TRR for Park and Recreation is 289% higher than the industry average. 

Span-of-Control 

The organizational hierarchy of the Parks and Recreation Department was assessed in 

relation to the span-of-control and levels of management.   

The average span-of-control for Park and Recreation is broad, surpassing industry best 

practices for span-of-control during the summer season.  Overall, the Parks and 

Recreation Department represents a lean management structure.  The average span-of-

control is 5.4:1 winter Park operations, 13.9:1 for summer Park operations and 6.3:1 for 

Recreation operations.  The Department‘s average span-of-control was 8.8:1 with a ratio 

of employee to supervisors of 7.9:1.  The span-of-control calculations for the Park and 

Recreation Department is shown in the table below. 

 

Span-of-control Calculations 

Division Employees 

Non-

Supervisors Supervisors 

Average 

Span-of-

control 

Ratio of 

Employees 

to 

Supervisors 

Parks - Winter 55 45 10 5.4 4.5 

Parks - 

Summer 140 130 10 13.9 13.0 

Recreation 126 106 20 6.3 5.3 

Park and Rec 

Total 266 236 30 8.8 7.9 

 

Recommendations to Improve Parks and Recreation Performance 

It is clear that the MOA Parks and Recreation organization is a high-performing, efficient 

organization.  Two recommendations, directly aligned with guidance from the NPRA are: 

1) to utilize adopt and use a CMMS to manage and track its work, and 2) improve its 

safety record. Implementation guidelines for these two recommendations have already 
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been provided and the Parks and Recreation Department can take advantage of those 

programs by coordinating their efforts with the larger Maintenance Department. In 

addition, the Parks and Recreation Department may also benefit from route optimization 

for its Trash Collection and Snow Removal operations, and will participate in the 

equipment multi-use program, both previously discussed.    

Lastly, it recommended that the Parks and Recreation Department continue to move 

forward on its plans to implement Active Net in order to take advantage of the emerging 

trend of implementing specialized park and recreation software for the management of 

programs, registration, activities and memberships.  A park and recreation software can 

effectively enhance operations in the following areas: 

 Activity registration 

 Membership management 

 Public access 

 Marketing 

 Payment processing 

 Customer relationship management 

 Facility reservation 

 League management 

Park and Recreation Management software has been a proven performance enhancement 

strategy for reducing resource needs to manage recreation facilities, program, activities 

and membership requirements.  Many organizations have experienced reductions in 

processing forms and point of sale activities by as much as 85% and have online 

participation up to 80%.  This translates into operations savings or reallocation of 

resources to program and activity management.   
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Summary of Streets, Grounds, Parks & Recreation 

Recommendations 

The following table summarizes the recommendations proposed as a way of improving 

the efficiency of the Street, Grounds & Parks maintenance functions of the MOA, as well 

as the considerations for implementing them effectively. 

Quick Win 
Optimize spreader and snow removal routes based upon priority, lane configuration and 

sector.  Optimize blower routes based upon snow disposal storage areas. 

Time to 

Implement 

Optimized routes and equipment modifications for multi-use capability should be done in 

the summer of 2012.  Optimized routes can be completed in the summer of 2012 and 

applied the following winter 

Dependencies 
Proper execution of optimized routes, which requires buy-in from the leadership of 

Maintenance and Operations and equipment operators 

Cost to 

Implement 

Initial investment in software and organizational process alignment will be approximately 

$150,000 

Benefit 

Based upon industry results, conservative estimates indicate there could be up to a 20% 

increase of efficiency in operations for spreader and snow removal and up to a 5% 

increase in efficiency for blower and hauling operations.  This translates to an estimated 

reduction of 5 graders and 3 spreaders.  If MOA experienced efficiency in line with 

industry comparisons, the total estimated savings would be $520,000 annually from snow 

removal operational costs and $177,000 from snow blower/hauling costs. 

Quick Win Optimize street sweeping routes  

Time to 

Implement 

If done in conjunction with the snow removal routing project, the finished product is 

attainable during the spring of 2012 and implementation the following spring 

Dependencies 
Proper execution of optimized routes, which requires buy-in from the leadership of 

Maintenance and Operations and equipment operators  

Cost to 

Implement 
Initial outlay of $3,000 for software and process realignment efforts 

Benefit 

Conservative industry estimates show there could be up to 5% savings for optimizing 

sweeping routes.  Based upon industry comparisons, it is estimated that the MOA will 

reduce direct costs for sweeping by 5% and 63% of indirect costs by 5%.  This translates to 

$110K annual savings 

Recommendation 

Increase the use of the pavement management module within GBA maintenance 

management system, diversify pavement treatments to optimize budget and utilize 

Pavement Condition Index for project selection 

Time to 

Implement 

A fresh pavement survey to benchmark the current pavement condition index should be 

done in 2012;  results of the survey will drive the next six year capital improvement 

program 

Dependencies None 
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Cost to 

Implement 

A pavement management system typically costs 0.5-1% of the pavement management 

program costs per year.  Pavement survey for the entire network estimated at $150,000 -

$200,000.  An engineer for overseeing this work can be managed with current staff. 

Benefit 
Best practices suggest an aggressive preventive management strategy can save 20% for 

the life of the asset 

Quick Win 
Specify multi-use equipment for snow removal operations:  Configure 5 Park and 

Recreation Tanker beds to be placed on 5 sander unit chassis 

Time to 

Implement 

The conversions could begin immediately on the Park tank trucks and extend to the winter 

maintenance fleet during the summer of 2012.  The installation of the frame hitch system 

can be done with staff or outsourced 

Dependencies 

It is assumed that the additional use and maintenance of remaining equipment will be 

offset by fleet reductions.  Using multi-use equipment depends upon a culture shift within 

the maintenance equipment operator staff.  Some training in using the transition 

equipment will be necessary 

Cost to 

Implement 

The preferred method of leveraging the multi-use specification is to build this feature into 

the specification of new equipment.  Retrofitting existing units will entail a frame rail hitch 

system, which is $2500 plus staff time to install system and make conversions.  

Installation includes drilling and welding. Approximate cost is $5000 x 5 units for a total 

of $25,000   

Benefit 

Total reduction in fleet of 5 trucks, with savings from reduced maintenance, salvage value, 

parts, fuel and more.  As mult-use trucks are acquired into the fleet, there will be similar 

savings as fleet is reduced. 

Recommendation 
 Allocate full time resource for management and administration of CMMS; Provide staff as 

needed to perform initial asset inventory and inventory update. 

Time to 

Implement 
6 – 12 months 

Dependencies Resource availability and skill sets for gathering inventory data 

Cost to 

Implement 

Trimble devices for data collection – 2 @ $8,000 each for a total of $16,000, plus staff 

time for data collection to perform initial asset inventory and update 

Benefit 
Regular inspection of the condition and performance of assets, combined with careful 

planning for replacement, will maximize the return on investment of a CMMS 

Recommendation 
Evaluate span-of-control within Public Works, including reviewing positions that have less 

than three direct reports 

Time to 

Implement 
30 days 

Dependencies Desire for cultural change, increased accountability of staff and employee empowerment 

Cost to 

Implement 
No cost 

Benefit 
Cost savings by applying more resource to work, elimination of layers of management, 

increased communication, decreased bureaucracy, salary savings, employee morale 

Quick Win Conform to OSHA standards in Calculating TRR and establish safety program to monitor 
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and reduce total reportable rate for the Department 

Time to 

Implement 
3-6 months 

Dependencies 
Desire for cultural change; willingness to implement root cause analysis and incident 

management strategies 

Cost to 

Implement 

Training for all staff, dedicated safety officer for Division to monitor safety program and 

incident investigation 

Benefit 

Preservation of life, quality of life and property, reduced cost from claims, reduced 

insurance cost, reduced legal costs, increased productivity, increased morale, reduced 

time lost on projects from incidents 

Quick Win Implement specialized Park and Recreation Software for the management of programs 

Time to 

Implement 
3 months 

Dependencies 

Willingness to implement software system within Department, interdepartmental 

coordination with IT and Communications to integrate the software with IT structure and 

website 

Cost to 

Implement 
Software dependent.  Off-the-shelf software is under $15,000 

Benefit 
Other organizations have experienced reductions in processing forms and points of sale 

activities by as much as 85% 
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FACILITY MAINTENANCE STUDY 

Project Scope 

This portion of the study incorporated the Facility Maintenance Section, the department 

responsible for maintaining more than 164 municipal buildings and 211 parks. Its 

maintenance responsibility includes all facets of building maintenance including HVAC, 

carpentry, electrical, plumbing, mechanical, welding, painting, graffiti removal, and 

roofing service. In-house personnel respond to the daily operational needs of the 

buildings and perform preventive maintenance on all major building systems. Services are 

focused on MOA owned properties and leased buildings as needed. 

Method 

The methodology used within Facility Maintenance operations entailed interviews with 

maintenance managers, investigation of budgets and leasing information, and visual 

inspection of a representative sample of buildings, listed below, selected by a 

management group of MOA staff.  Enterprise facilities are included in the scope from a 

strategic perspective in order to determine the most efficient management of all MOA 

facilities. Based on the sample of buildings, the study entailed developing standardized 

strategy recommendations relating to facility management and maintenance practices 

including: 

 Reviewing data for each sample property to create a spending baseline for 

operations and capital improvements 

 Conducting a facility management efficiency review 

 Conducting field observations of the sample properties (safety, energy 

management, condition) 

 Analyzing data for immediate cost savings 

 Reviewing real estate portfolio information 
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Of the sample of buildings, three were selected for an in-depth facility condition 

assessment:  the John Thomas Center, Fire Station One, and the Public Health 

Department.  

Summary of Findings and Recommendations for Facility 

Maintenance 

Overall, there is an opportunity to orchestrate the practices of real estate portfolio 

management, facility operations and maintenance, and real estate centric capital planning 

to gain greater efficiencies. Such an effort would improve the lifecycle management of 

buildings, protecting the value of the overall real estate portfolio from erosion, enable the 

facility maintenance and operations department to increase proactive services and, 

ultimately keep the aging of assets from escalating. It is recommended that the MOA 

improve its capital spending planning based on objective assessment practices and 

technology, which provides a dynamic understanding of condition and a forecast of 

operational/capital budgeting for the remaining life of each building asset. Having a 

lifecycle horizon by building will enable MOA decision-makers to make informed choices 

on which properties should undergo major renovation or be disposed-of as they near end 

of useful life. The MOA should also gain an understanding of space utilization of 

buildings and density of occupants to enable an improved practice for building utilization 

and consolidation. Lastly, it is recommended that the MOA reduce its consumption of 

energy through improved building management by use of controls and automation.  

Sample of Buildings for Analysis 

· Library 

· Sullivan Arena 

· PAC 

· Museum 

· E/ R Town Center 

· ML&P Administration Building 

· Fire Station 1 

· Grounds Maintenance at 

AWWU 

· Mulcahy Park & Football 

Field 

· Outdoor Hockey 

· Kincaid Park Facilities 

· West Pool 

· Service Pool 

· SWS Transfer Station 

· Bering Street 

· John Thomas Center 

· Fairview Rec Center 

· Green Houses 

· Animal Control 

· Hazardous Waste Facility 

· Clithroe 

· Port 

· AWWU 

· Transit 

· Public Health 
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Because of the new definition of the MOA Enterprise, there may be an opportunity to take 

advantage of synergies between the government Public Works and AWWU, including self-

performing landscaping services that are currently outsourced.  Although this opportunity 

is called out in the analysis, determining the real cost benefit of the opportunity will rely 

on having more accurate measurement tools than are currently available.  At the time the 

data become available, it is recommended that a business case analysis be conducted for 

each scenario to prove the benefits. Once the CFO is able to have a thorough 

understanding of where the hard lines are in funding these practices, the MOA can create 

a strategic plan for self-performing services and sharing of resources. 

The overarching recommendation for Facilities Maintenance is to implement an asset 

management program, base decisions and practices on the lifecycle of major assets and 

to glean the most value from MOA‘s investments.  Typical cost savings from 

implementing these maintenance policies range from 10% to 15%.  For implementing the 

recommendation to add a planner/scheduler position, the MOA will gain a 10-15% 

reduction against its $3 million in labor costs, estimated at $300k to $450k a year 

savings. For implementing the recommendation to adopt an asset management program, 

the MOA can expect to reduce their overall building portfolio expense by $1M to 1.5M a 

year, in line with comparable industry results. 

 

The following section differentiates between industry best practices for Facility 

Maintenance and MOA practices. A practical implementation timeline and guidelines for 

improving MOA Facility Maintenance practices, including quick wins, is provided at the 

end of the section. 
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Operations & Maintenance and Capital Improvements 

A best practice Facility Service Organization strives to provide a level of sustainable public 

building care and efficient operations, ensuring safe and comfortable spaces for the 

public and municipal employees to utilize. Appropriate levels of service are defined by a 

balanced scorecard approach and by understanding the needs of stakeholders within 

MOA such as occupants, tenants and the public groups that use the buildings. Best 

known delivery of service practice for public safety and asset care leverages a 

combination of technology, skilled personnel and processes. In the municipality setting, 

an effective asset care program will optimize the lifecycle of facility-centric assets, 

including structures, buildings, parking lots, and associated infrastructure.   

Benchmarking MOA Performance in Facility O&M and Capital Spending 

A focus point of the current study is to assess current costs of operational efficiencies 

utilizing national benchmarking resources and known best practices.  Benchmarking 

resources for this study were taken from the following. 

 Building Owners and Managers Association (BOMA) – members of this nation-

wide organization own or manage more than nine billion square feet of 

commercial properties 

 Facility Managers Roundtable (FMRT) - a national share study program 

comprised of a diverse group of facility manager professionals 

 International Facility Manager Association (IFMA) - the world‘s largest and most 

widely recognized international association for professional facility managers, 

supporting more than 20,000 members in 78 countries managing more than 37 

billion square feet of property 

 CH2M HILL knowledge base - representing $925 million facilities M&O 

management and consulting with a portfolio spanning over 325 million square 

feet. 

The benchmarking review suggests the facility department is providing services at lower 

expense compared to a large peer group sample in the lower 48 states. Benchmarking 

exercises are useful for defining conditions and results compared to other successful 

government agencies; unfortunately, this benchmarking exercise could not include more 



Facility Maintenance 

 

  Copyright 2012 by CH2M HILL  Company Confidential 
109 109 

specific performance and service level reviews due to the absence of appropriate metrics 

typically captured and reported by a CMMS system and other data sources.  

In general, however, when Facility O&M budget and spending are lower than the national 

average, combined with capital spending that is also lower than the national average, it is 

an indicator the building conditions are experiencing a downward spiral in condition 

aging. Such a condition reduces the lifespan of buildings. This condition was validated 

within the MOA by performing a sample facility condition assessment on three buildings.  

All three of the examined buildings demonstrate a condition age that outpaces their 

actual chronological age. The current practice of allowing buildings to degrade in 

condition faster than the lifecycle design suggests the municipality will create greater 

comprehensive costs over the lifespan of each building, compared to improving the 

practice of managing buildings and services to allow buildings to age as intended. In 

concept, paying later for deferred maintenance is paying time-escalated prices while 

degrading the value of a building. 

MOA Performance in Facility O&M and Capital Spending 

The following is an analysis of MOA performance in its operational areas, relative to 

benchmarks and industry standards and best practices. Areas reviewed included: 

 Repair/Maintenance Expenditures – A typical way of controlling repair and 

maintenance expenditures is to ensure staffing levels and skill distribution are 

appropriate to a defined level of asset care.  The focus is asset lifecycle, if the 

level of service helps an asset track with its designed lifecycle, the program is 

balanced. If the level of service is greater than it should be, the M&O program 

will overspend compared to benchmarks on labor and consumables. If the 

capital budget request list continues to grow and the majority of work orders 

are reactively created, the program is underfunded and underperforming. 

 Maintenance & Operations Practices – When a workforce is leveraged in a 

proactive manner, the M&O practice is desirable and is a precursor metric to a 

stable asset aging portfolio. The ratio of reactive to proactive work orders 

demonstrates whether a service organization is on-the-ropes, working hard to 

keep up with scheduled and unscheduled work. In a more proactive mode, 

stable spending trends for maintenance and repair materials will be typical--
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evidence of a strategic capital spending program. In the event an M&O 

organization is spending funds from its operations budget to overcome 

declining assets, the balance between O&M services and capital planning is not 

optimum and skews the M&O metrics.   

 Utility Costs -Practicing energy conservation is important to the environment as 

well as to controlling Facility Maintenance expenses.  Advancing technologies 

such as controlling energy consumption through building automation is a 

proven method used throughout best practice organizations.  There is great 

opportunity for the municipality to improve its practice for controlling and 

optimizing energy management.  Currently, there is a very light focus on this 

practice. 

 Labor Costs and Utilization – Capital deferment is a common practice in private 

industry to weather economic downturns, but not a recommended practice for 

municipalities. When a building experiences escalated condition aging, the 

affect on the cost for maintenance and operations is undesirable. If the level of 

effort for M&O is aligned to defined service levels and the capital spending 

program is not strategic to the lifecycle of a building, the labor utilization will 

not be optimum.  

 Capital Planning – This is a vital practice to sustaining a building lifecycle.  

When decisions for capital spending are made as part of service level, portfolio, 

condition and lifecycle aging metrics for each building, the opportunities for 

capital investments are easier to prioritize and schedule. Without a portfolio-

wide programmatic approach, the requests for capital funding is based on 

observations and requests and may miss the larger picture for efficient financial 

planning. An asset management approach provides the strategic basis for 

service levels and a facility assessment process provides the logistical support 

for monitoring the condition age vs. the chronology age, portfolio inventory, 

lifecycle and capital spending analysis.   

MOA Performance in Repair/Maintenance Expenditures 

The MOA Facility department overall cost of operation is less than comparable 

benchmarking data, representing 368 government buildings located across the lower 48 

states.  At first glance, this condition seems desirable.  In reality, there is a risk of 
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running a maintenance organization too lean as the condition of the buildings and 

building systems may prematurely degrade and will become more expensive to repair and 

update in the future, compared to the overall cost of an optimum, ongoing maintenance 

and operation practice.  

Since benchmarking data is not available specifically for the state of Alaska, a correction 

factor has been applied to normalize the data to make it applicable for the Municipality of 

Anchorage study.  To set up the benchmark comparison, nontypical expenses were 

removed from the annual department costs, which resulted in an actual cost per square 

foot for facility services in 2010 of $2.47.  A second adjustment was made to normalize 

the cost of goods and services in Anchorage Alaska compared to the expenses in the 

lower 48 states.  The result of the adjustment places MOA facility expense at $1.72 per 

square foot. This means the difference between the national average and MOA is within 

10%, which is acceptable.  The largest expense category of the facilities maintenance 

budget is ―Non-Labor,‖ including inter-department charges for materials and services. 

Based on CH2M HILL‘s industry experience, the typical maintenance and material 

expenditures (including consumables such as filters, light bulbs, motors, glass and 

building materials) relative to MOA‘s labor expense is approximately $450,000. The 

Facility O&M group actual expense for this material in 2010 was $515,204.  The 

comparison demonstrates a 12%-13%  higher-than-expected spend.  There are two likely 

possibilities for this gap. 

1. The cost of materials are more expensive in Anchorage compared to the lower 48 

states and the higher spend is to be expected.  

2. The gap is a symptom of deferred capital spending.  As assets age and exceed 

typical life cycles, the usage rate for repair parts and materials will increase. 

Tracking the cost of repair materials by building asset is a useful and 

recommended metric for identifying and resolving issues related to capital 

spending. 

The department budget has six categories with 61 line items; the largest expense 

category is non-labor including inter-department charges for materials and services. It is 

clear that the most opportunities for efficiency will be found in optimizing all non labor 
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expenses.   Until there is more accurate and comprehensive data tracking within the 

CMMS, however, this more detailed assessment would be an arduous process. 

MOA PERFORMANCE IN MAINTENANCE & OPERATIONS PRACTICES 

The Facility Operations and Maintenance department within Public Works performs typical 

facility and repair and scheduled maintenance duties.  Additional duties such as seasonal 

installation and removal of glycol to protect lateral irrigation lines are less typical 

compared to other municipalities.  In general, the MOA Facility Department is somewhat 

hindered by its reactive work order management processes, the frequency of capital 

deferment, and the lack of a robust asset management program informed by accurate 

building condition assessment information.  

Currently, the Facility M&O staff workflow is managed through a hybrid practice utilizing 

a computerized maintenance management software (CCMS) system as a master 

scheduling tool for planned maintenance and distribution of work assignments, which are 

issued by crew leaders. Right now, the Facility group is using the CMMS system more for 

tracking work than for managing work.  In short, the work is controlling the staff rather 

than the staff controlling the work.  When Facility M&O staff hours are compared to 

completed work orders by volume, the result shows that it requires 12 hours, on average, 

to complete each work order.  As normal work hours are 8-hour days and overtime is not 

30% (actual is 3%), there is clearly a substantial amount of work being performed without 

a work order.  

 

Under the reasonable assumption that all trade staff is productive on a daily basis, 

approximately 30% of work performed is not being tracked in the Mircomain CMMS 

system.  Also, since overtime is not 30%, the actual work order completion rate per year 

should not be greater than 6 hours per day per person.  
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In the current state of operation, the majority of the work orders are requestor-generated 

and therefore the majority of service provided is reactive in nature. Currently, the service 

environment is reactive, with a ratio of reactive-to-proactive work falling at 74/26 

against an industry norm of 40/60. This indicates an opportunity to improve scheduling 

of work.  The real opportunity for increased work management efficiency is within the 

area of capital planning and planned maintenance. If buildings are allowed to degrade in 

condition as a result of a sub performing capital planning program, the Facility M&O 

department will have little chance of creating a proactive service.  There is, however, 

opportunity to improve the practice of controlling work in a planned fashion, the service 

organization is able, over time, to transform into an increasingly proactive model.  With a 

labor force value of approximately $3 million dollars, there is substantial opportunity to 

increase fiscal transparency and increase delivery of service efficiencies by utilizing an 

asset management process in place of the current work management process.  

As the Public Works department has adjusted staffing levels to meet declining budgets, 

the administrative staffing in the Facilities Maintenance group has been reduced to a level 

that makes it difficult to implement a comprehensive metrics program. Serious 

consideration to optimizing the organization should be based on a balance score card 

approach, defining service levels and resources required to deliver the service.    

MOA PERFORMANCE IN UTILITY EXPENDITURES 

As stated previously, the largest expense category for Facilities is non-labor, which 

includes inter-department charges for materials and services. Of this category, the 

dominant internal charge within this non-labor category is for public utility services at 

$2,932,359 in 2010 for all public utilities combined.  This equates to $1.09 per square 

foot. The national average of all utility cost is between $0.99 and $1.34 per square foot. 

Although this means that the MOA‘s cost of utilities is within the national average per 

square foot, there is a substantial opportunity to initiate a process to assess rates, energy 

consumption and operational control technology and practices to optimize and reduce 

consumption. 

Consequently, the Facility O&M group is currently taking proactive measures to utilize 

new technologies with a focus on reducing energy consumption; however, there is also an 
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opportunity to assign a Building Controls Oversight position within the organization to 

proactively improve building operation efficiencies and standards for operations. 

MOA PERFORMANCE IN LABOR COSTS & STAFF UTILIZATION 

Based on CH2M HILL‘s industry experience, the typical staffing level relative to MOA‘s 

square footage should be 34 FTE‘s. The current staffing level is 26 FTE‘s (FTE refers to 

trade skilled staff). The MOA Facility group does not currently use a metric for defining 

staff utilization.    

In general, the benchmarking comparisons reveal the MOA Facility Department is 

operating with six less staff than is typical with an organization serving the number and 

size of facilities within the scope of MOA responsibilities.  MOA Labor expense represents 

29% of the overall department expense, which also places it on the lean side as compared 

to similar organizations.   

According to the data provided, labor costs per work order is $698, but it is unlikely this 

high in actuality.  It is more likely, in line with the previous analysis, that this cost is due 

to the fact that 30% of work performed is not being tracked. 

There are some operations performed with sub-contracted labor, such as Building 

Automation Technical Support and other areas where typical duties are combined due to 

the lack of administrative support (i.e., the Administrative Office performs both material 

ordering and invoice matching duties).   

MOA PERFORMANCE IN CAPITAL PLANNING 

Efficient capital expense planning and budgeting is typically based on comparative asset 

condition data and life cycle analysis, used to develop a logical set of priorities for major 

repairs and capital improvements. The Public Works department issues a request for 

facility capital budget based on known deficiencies and is not consistently successful in 

receiving budget awards; this is a symptom of MOA budget constraints and not having 

adequate defensible data to project the financial impact of deferment practices.  

The Public Works department is currently collecting asset condition assessment data 

created from field inspections by a local Anchorage firm.  CH2M HILL recommends 

utilizing a facility assessment process which provides a lifecycle assessment of each 

building and assessment of condition age as well as a list of corrections in both 
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operations and capital planning. The output of the assessment should include a multi-

year capital plan forecast and remaining cost of maintenance and operations forecast to 

the end of the building lifecycle. This type of data is useful for overall portfolio analysis, 

to define which properties are candidates for disposal and other actions. 

Facility Maintenance Recommendations 

The backbone of a facility capital planning process is based on condition assessment and 

financial forecasting of expenses, all based on asset lifecycle. In the absence of an overall 

asset management program, maintenance and staff planning is typically based on 

available line item budgets, workload demand and some level of acceptable service level. 

The risk of this approach is in losing sight of the building life cycle and aging process. 

When a building is maintained and operated appropriately, the chronology of lifecycle 

aging is straightforward since there are design principles applied to the anticipated 

lifespan of a building. When the building maintenance and operation services are 

reduced, the aging process of the building escalates; the chronologic age of a building vs. 

condition age becomes an indicator of the facility maintenance and operations program 

effectiveness. A building maintenance program includes capital repairs and 

improvements, and facility subsystems typically have a shorter lifecycle compared to the 

shell and foundation of a building. When capital spending is constrained, the condition 

age of a building will escalate and increase the labor requirement to maintain and operate 

a building.     

Observations and analysis of data from the Facility group indicate that it could benefit 

from an overall asset management program: 

 The absence of appropriate metrics and reporting typically provided by a CMMS 

system and other data sources; 

 Low O&M spending, combined with lower than national average capital 

spending, even while facilities are experiencing escalating condition, age-

related issues; 

 Deferred capital spending, related to budget constraints rather than actual 

building needs; 

 High reactive to proactive work order ratio; and 
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 Low success in receiving budget awards due to lack of definitive building 

deterioration cost information. 

An overarching recommendation is therefore that the Mayors office undertake a 

comprehensive asset management (AM) program to optimize facility portfolio 

management, vertical asset lifecycles and capital planning. The benefit of implementing 

an AM program yields a typical return on consulting investment of 2:1. For every dollar 

spent on maturing a comprehensive AM program brings two dollars of cost savings, 

containment and data supported decision making.    

It is understood, however, that the most sustainable and strategic application of asset 

management would be to apply it to the entire enterprise of MOA rather than in a 

piecemeal fashion at the tactical level.  This recommendation is therefore more fully 

described in the last section of this study. 

There are, of course, intermittent steps that can be taken to improve the efficiency of the 

Facilities Maintenance group without engaging in a project the scope of a comprehensive 

asset management program.  These recommendations are summarized, along with high 

level implementation considerations, at the end of this section. 
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Leasing Practices 

Industry Best Practices in Leasing 

Leasing Best Practices within an organization require, first and foremost, open 

communication between the various impacting parties, i.e. municipality leadership, 

administration, facilities, real estate and human resources.  There must be cohesiveness 

between the goals to be achieved and an understanding of the input required by all 

impacted parties.  From a practical standpoint, there also needs to be a team approach 

incorporating a local real estate broker and someone representing the best interests of 

the organization.  It is often assumed that local brokers will have the best interests of 

their client at heart, but brokers‘ actual motivation is in finding the easiest deal to 

complete, bearing in mind they do not get paid until a document is fully executed.  The 

broker is an integral part of a transaction, as their knowledge of the local market is 

critical to assuring the client has all the opportunities presented to them.  The person 

representing an organization can be either a staff member or consultant, but must be a 

person with intimate knowledge of its needs, as well as what operating terms work best 

within the organization‘s framework. 

MOA Performance in Leasing 

Information provided by MOA staff, both through interviews and reports, indicates that 

there are multiple areas for improvement. Additional information has been requested 

from staff to more accurately review the rates being paid by MOA and/or being received 

from tenants.  Until this information is available for further study and verification, the 

following areas of deficiency have been identified include: 

 Leased and owned properties are not combined to provide a total ―snapshot‖ of 

the real estate portfolio (a Sarbanes-Oxley ―SOX‖ preferred approach); 

 Base Rent and other operating expenses are tracked on separate reports so the 

total lease obligation is not easily ascertained (not SOX compliant); 

 Building square footage numbers are not consistently tracked with the costs, 

which limits the ability to reduce cost comparisons to per square foot; 

 It appears there is no ability to sort portfolio lists by special use, 

industrial/R&D, office, or mixed use, which can be a useful tool in analyzing 

efficiencies and leasing or subleasing opportunities; 
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 Owned facilities reports do not include building square footages or land size, 

which assists in evaluating overall maintenance cost analyses (and would be 

preferred on the report noted in the first bullet above); and 

 Building utilization does not seem to be tracked on a regular basis and is critical 

to maximizing space usage and leasing/subleasing opportunities. 

Leasing Recommendations  

If the MOA is currently using real estate portfolio software, it needs to be examined to 

determine if it is being used to its fullest capabilities.  If the available reporting structure 

within the existing software is being underutilized, staff needs to be assigned to learn 

how to use the software to its full capabilities and develop more comprehensive data 

analysis, and therefore more valuable reports.  If there is no specialty software currently 

being used, an examination needs to be made of available software, and compared 

against whether Excel is capable of tracking this size portfolio to the extent required.  

Sarbanes-Oxley requirements include a ―snapshot‖ of the portfolio at the end of every 

month. 

A space utilization study needs to be conducted to ascertain if staff consolidations may 

take place, not only for utility efficiencies, but to free up space to create an income 

stream from leasing/subleasing.  Such a study might also bring to light that leases 

coming up for renewal in the next six months to two years might not necessitate renewal.  

As part of this exercise, it would be beneficial to establish occupancy standards for staff 

in office space, i.e. position levels that are given offices, whether window or interior, size 

of offices, size of cubes, or office density standards.  

If it is determined that MOA has properties it could be leasing, an RFP should be 

distributed to local brokerage houses to determine the best entity to pursue potential 

tenants on MOA‘s behalf.  It must be considered that the best broker to lease space for 

the MOA as a tenant is not necessarily the best broker to find tenants for vacant MOA 

space. 

A strategy needs to be developed within MOA with regard to what type of tenant and what 

type of landlord they want to be.  This most specifically impacts maintenance, and 

whether MOA believes that can maintain the buildings they occupy more economically 

then their landlords, and whether they want to be responsible for answering to 
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maintenance issues for their tenants, or have tenants self-maintain their spaces.  Some of 

this is determined, of course, by the size of the tenant and whether they occupy the 

entirety of a building and whether they have their own facilities staff or would be 

contracting for the services. 

MOA should also consider assigning personnel responsibility now to follow the 

developments of the Financial Accounting Standards Board (FASB) with regard to new 

rules being written for accounting for real estate portfolios.  This should require a team 

approach with MOA‘s accounting/finance and possibly IT departments.  The new rules are 

still evolving and, as a result, implementation continues to be delayed.  Current target is 

January, 2013 and this will potentially cause some internal programming changes, as the 

changes related to whether leases are tracked as operating or capital leases, and will 

impact the financial statements of the organization. 

There seems to be some debate around the maintenance obligations that MOA performs 

at facilities it leases.  It could be worth the time to do an audit of the repair and 

maintenance provisions of the leases to insure that MOA is not performing maintenance 

that the landlord is, in fact, responsible for. 

A summary list of recommendations for improving the efficiency and effectiveness of 

MOA‘s Leasing practices is provided at the end of this section. 
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Facility Condition Assessment Findings 

As a best practice for municipalities with a large distributed portfolio of buildings, a 

process is implemented to define the lifecycle of each building and forecast of expense to 

continue utilizing the buildings to the end of its useful life. The Public Works Department 

has initiated a facility assessment process and is developing objective metrics for 

conditions of building and associated assets. 

CH2M HILL provided a sample facility condition assessment (FCA) approach for this study, 

to demonstrate how the process creates appropriate metrics, as well as enables well-

informed decisions on budgeting, spending and other real-estate centric transactions. 

The output of the FCA produces a lifecycle analysis by building, and provides a 

comparison of chronological age of the buildings to the condition age as defined by site 

inspections. This process provides insight to the level of asset care and deferred 

maintenance and its effect on the building lifecycle. The reports define the remaining 

useful lifespan of the buildings and provide a forecast of capital and project expense 

expenditures necessary to continue operating the building effectively to the end of its 

lifecycle. This information is necessary for long range planning for the MOA buildings and 

property portfolio.  

To illustrate the benefit of using an FCA as a way to formulate a capital plan baseline and 

start to structure MOA Facility Maintenance work in a more proactive (less reactive) way, a 

sample facility condition assessment (FCA) was performed on the following three 

buildings. 

1. John Thomas Center - an MOA-owned and maintained facility that MOA leases to 

non-profits.  In-depth interviews were held with the Facility Maintenance Manager 

on service issues and a tenant representative to gain a client‘s additional 

perspective.    

2. Fire Station One provides critical service for protecting life and assets in the 

municipality. 

3. Public Health Department - a heavily utilized building, with an aging structure in 

need of capital investments to configure the building to be more efficient in public 

service and operations.  
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The result of the Facility Condition Assessment for these three buildings is attached as an 

addendum to this report.  The assessment findings indicate immediate corrections that 

are necessary, as well as a five-year distributed capital plan with restoration-centric 

projects. Each significant project has its own project detail report complete with high 

level scope of work and a rough order of magnitude for line item expenses. The 

recommended projects in the out-years include year over year cost escalations and are 

prioritized by risk to the facility.    

 To summarize, the sample FCA report includes the following elements for each of the 

three facilities: 

 Building audit report  

o Thorough inspection of each building‘s major systems  

o Deficiencies identified and recommendations for mitigation 

 Cost summary and detail reports  

o 5-year annual facility asset repair and replacement costs 

o Cost for repair/replacement of building components needing remediation 

o Escalation added to out-year to normalize cost estimates 

o Indexed prioritization (forced ranking) of deficiencies 

 Capital and expense estimates to correct identified deficiencies 

 Asset life-cycle recommendations for key infrastructure components 

An important finding from this sample FCA is the implication of MOA‘s tendency toward 

capital deferment, resulting in increased maintenance costs, degradation of working 

conditions and accelerated erosion of building lifespan.  The following chart, showing 

condition age and remaining life of the three buildings examined shows that actual 

condition age is outpacing the normal chronology age.  

.   
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Summary of Facility Recommendations and Implementation 

Guidelines 

The following table summarizes the recommendations proposed as a way of improving 

the efficiency of the Facility Maintenance functions of the MOA, as well as the 

considerations for implementing them effectively. 

Facility Maintenance Recommendations and Implementation Guidelines 

Quick Win Add a building automation specialist to the facility staff.   

Time to 

Implement 
3-6 months 

Dependencies Creation of a position--may be added as an employee retires or as attrition offers opportunity  

Cost to 

Implement 
No additional cost 

Benefit 

An experienced instrumentation and controls technician can self perform many basic field and 

device calibrations and repairs to keep HVAC controls in proper working condition. This 

approach will save out tasking costs and improve energy conservation. Dedicated resource to 

oversee building automation systems, building controls require monitoring and calibration to 

ensure optimum safety and energy conservation is achieved. Immediate cost savings for every 

operational and functional issue resolved. As the person in this position gains knowledge of 

the mechanical system configurations, the focus on repairs and optimization begins to take 

hold and the result will be less hot/cold calls and reduced energy consumption.   

Quick Win 

Add a planner/scheduler position to begin converting the practice of work order management 

to asset care management through utilizing the Micro main CMMS tool to capture and report 

data from improved metrics.  

Time to 

Implement 
3-6 months 

Dependencies 
Creation of a position.  May be added as an employee retires or as attrition offers an 

opportunity. It is possible for a candidate to be available internally.  

Cost to 

Implement 

No additional cost if staffing level is not increased otherwise would increase to equivalent of a 

Facility FTE position. 

Benefit 

This is an enabler to increase workforce efficiency by 10%.  It adds administrative depth to the 

facility organization, creates a dedicated resource to improve workforce coordination and to 

resolve CMMS utilization issues. It will allow the capturing of data from work orders that will 

create appropriate metrics and enable management to base change management and make 
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forecasting decisions on objective indicators.   

Quick Win Self perform landscape maintenance for the Enterprise entities  

Time to 

Implement 
6-9 months 

Dependencies 
Perform a business case analysis to define the cost savings of MOA providing landscape 

maintenance for all enterprise entities. Study performed for each enterprise. 

Cost to 

Implement 
No additional consulting expense if perform by MOA staffed committee. 

Benefit 
Gain efficiencies by batching workload, increase utilization of MOA and reduce costs 

associated with landscape maintenance. 

Quick Win 
Introduce an Architectural rounds process to proactively identify safety issues and degrading 

conditions for scheduling of work and capital planning 

Time to 

Implement 
2-3 months to implement once the planner/scheduler process is up and running. 

Dependencies 
After the planner scheduler position is created and filled and allow for time to enhance the 

planned maintenance scheduling. 

Cost to 

Implement 
No additional costs, included as part of the proactive maintenance program development 

Benefit 

This will deliver increased service level, improved safety awareness, reduced demand 

maintenance workload, and increased corrective maintenance.  It will allow for scheduling of 

work to leverage batching and economy of motion opportunities.  

Quick Win 

Continue the assessment effort to set a baseline of asset lifecycle condition and to compliment 

the Real Estate departments building inventory data. Mature the asset register of associated 

facility infrastructure, building systems and logical select equipment to update the CMMS 

Time to 

Implement 
Already in progress 

Dependencies Budgeting and schedule 

Cost to 

Implement 
Already defined 

Benefit Asset condition baseline 

Quick Win 
Optimize the organizational skill distribution to offset  some subcontracted services, providing 

a net reduction in maintenance and repair costs 

Time to 3-6 months 
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Implement 

Dependencies 
After the planner scheduler position is created and filled, allow for time to enhance the 

planned maintenance scheduling. 

Cost to 

Implement 

No additional cost—this is an exercise of defining staffing skill requirements relative to work 

requirements. 

Benefit 
Pursuit of reducing repair and maintenance costs, motivating staff with support of the 

department‘s objectives. 

Quick Win 
Create a horizon of level and balance work assignments to improve FTE utilization thus 

improving productivity of service 

Time to 

Implement 
3-6 months 

Dependencies 
After the planner scheduler position is created and filled and allow for time to enhance the 

planned maintenance scheduling. 

Cost to 

Implement 
No additional costs, included as part of the proactive maintenance program development 

Benefit 

Increase service level without increasing staffing. With a distributed portfolio of buildings and 

properties, economy of motion is a large opportunity for improving efficiency and batching 

work orders and refining daily routing based on service level priorities creates a net gain. 

Recommendation 
Implement an asset management strategy; craft a long range roadmap to prepare for 

anticipated out years of fiscal challenges and service needs 

Time to 

Implement 

Strategic development 2-3 months, roadmap with schedule and milestones 2-3 months, 

tactical implementation will vary by general government and Enterprise.  

Dependencies Mayor‘s office sponsorship, office of CFO support, all stakeholder participation 

Cost to 

Implement 

Strategic development $150, 000.  Roadmap and scheduled task plan $150,000.  

 

Benefit 
Create an overarching program to treat MOA assets as critical financial elements of MOA and 

associated Enterprises. 

Recommendation Create a balance score card for defining the correct metrics for the Facility O&M group 

Time to 

Implement 
2 months 

Dependencies Staff availability for collaborative sessions 
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Cost to 

Implement 

$40,000 

 

Benefit 
Once the correct metrics are defined, the Facility service organization will begin collecting and 

reporting the data necessary to find additional efficiencies and cost savings opportunities.  

Recommendation 

Implement a comprehensive facility condition assessment program.  Create a baseline building 

inventory with property profile, building profile, condition assessment, identify deficiencies 

and recommended line item capital projects by year out to five years. Also include remaining 

life and annual budget for capital expense budgeting 

Time to 

Implement 
One year process 

Dependencies Schedule and access 

Cost to 

Implement 
$350k - $400k 

Benefit 

Value and finance visibility, a detailed building inventory with remaining condition based 

lifetime, detailed recommendations for operation and capital projects, baseline all buildings, 5 

year capital plan, detailed projects by year with escalations. Boardroom ready reports and 

graphics.  

Leasing Recommendations and Implementation Guidelines 

Quick Win Complete a utilization study, beginning with office space 

Time to 

Implement 

3 – 6 months 

Dependencies Staff availability for collaborative sessions (facilities and HR) assuming HR has the ability to 

identify personnel by what location they reside in. 

Cost to 

Implement 

None for the staff time.  If the study brings to light consolidation opportunities, there were will 

move costs.  However, those costs will be offset by operational cost savings. 

Benefit There is the potential for cost savings through utility use and janitorial services.  There could also 

be income generated by leasing out the freed-up space. 

Quick Win Conduct software analysis 

Time to 

Implement 

0 – 3 months if it is determined that the current software is just underutilized 

3 – 12 months to study alternative software 
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Dependencies Staff collaboration time, and possibly availability of software representatives. 

Cost to 

Implement 

None or very little if it is determined that current software is underutilized 

Unknown if another software (other than Excel) is determined to be the best change 

Benefit SOX compliant reporting that will provide much more beneficial data in a much more usable 

format 

Quick Win Audit the R & M sections of MOA leased facilities 

Time to 

Implement 

0 – 3 months 

Dependencies Expert staff (or consultant) availability for lease interpretation and either work order or financial 

reports that make clear what costs are being incurred directly by MOA for each lease location. 

Cost to 

Implement 

None unless a consultant is used for the lease audits. 

Benefit Potential for saving the cost of maintenance obligations to be performed by LL, or if tenant would 

still reimburse LL, there is the potential for reduced costs if LL has good contractor relationships 

and receives discounts on services. 
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PUBLIC WORKS:  PROJECT MANAGEMENT & ENGINEERING STUDY 

Project Scope 

This limited portion of the work covers the Project Management and Engineering (PM&E) 

division of the Public Works Department.  The PM&E division provides scoping, design, 

engineering, and project management services for road, safety, drainage, and parks and 

trails projects. 

Project Method 

This task evaluated the PM&E division‘s bid and change management processes against 

best practices used by other similar organizations.  The work entailed comparing original 

contract amount vs. final contract amount for a sample of construction projects and 

identifying outliers and trends, compared to industry standards.  The study identified 

rationale for the notable occurrences and made recommendations for optimizing the bid 

process to reduce costs, time, and resources associated with the overall process, as well 

as increase predictability of project costs and scope. 

Industry Benchmarks for the Change Order Process 

The most typical reasons for change orders in the industry are due to 

 Changes in site conditions – unforeseen conditions like rock or unsuitable soils 

are discovered to be other than originally scoped 

 Design-related issues –  an error/omission in the construction documents is 

discovered after initiating construction 

 Owner directed changes – the owner/manager of the project changes and 

dictates a change in the scope of the project 

PM&E currently refines this list of common causes further in their ―Monthly Change Order 

Report‖ by categorizing the change order under one of the following seven underlying 

causes.  
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1. Adjustment to Contract Bid Quantities  

2. No-Cost Time Extensions 

3. Field Design Changes 

4. Owner-Initiated Additional Work 

5. Changes Required by Regulatory Agencies  

6. Differing Site Conditions 

7. Errors/Omissions in the Contract Documents 

Based on the experience of senior CH2M HILL construction experts and supported by data 

from the Construction Industry Institute, the industry benchmark for change orders, not 

initiated by the owner, is 4-8% of original contract amount.  Streets and drainage projects 

tend to be linear and impact large areas and, consequently, the public. For that type of 

projects, change orders as a percentage of the original contract amount will tend to be 

greater than those for facilities like schools and other public facilities that are vertical in 

nature and impact a limited area.   

MOA Project Management & Engineering Performance 

Like most political entities, the MOA PM&E Division works within an imperfect project 

planning world, having to function within an election and funding approval process that is 

not necessarily specifically aligned to project needs and weather considerations.  It is also 

constrained by the Municipality‘s remote location, which limits the amount of vendors to 

participate in the bidding process, and its weather conditions, which limits some types of 

construction activities throughout the year. 

The MOA Bid Process 

MOA uses unit pricing to develop its bid packages, which is aligned to industry best 

practices.  In general, this means that if work product (such as fill, backfill, AC pavement, 

etc.) quantities change during construction, the project can obtain more at the originally 

bid unit price.  This allows the owner to get a competitive bid price for unanticipated 

extra work. 

MOA Change Order Performance 

PM&E provided historical contract information on 42 closed projects the organization had 

managed between 2008 through 2011, with original contract amounts ranging from 
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$150K - $9 Million.  The total original contract amount for the 42 projects is $80.25 

million and the total change order amount is $11.9 million, which is 15% of the original 

amount.  Of the $11.9 million in change orders, approximately $5.1 million was for 

owner-initiated changes and $6.8 million was for design or standard practice issues, 

which is 8.5% of the original contract amount (See table on following page). These 

figures--15% total change orders and 8.5% for changed site conditions, design, or 

standard practice issue change orders for streets and drainage projects--place the MOA 

above industry standards for construction change orders. 

Of the 42 closed projects, CH2M HILL reviewed a representative sampling of 7 projects.  

The projects chosen for review had original contract amounts ranging from 

approximately $154,000 to $5.5 million and total change orders amounts that ranged 

from 12% to 113% of their respective original contracts amount. 
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PM&E Completed Projects: 2008 through 2011 

 

Year 

Finalized

PM&E 

Project 

No.

Project Project 

Manager

Original Contract 

Amount                              

($)

Elective Change 

Order Amount          

($)

Elective C.O.                            

(%)

Non-Elective 

Change Order 

Amount

Non-Elective C.O.                       

(%)

Total C.O. Amount Total Change 

Order                        

(%)

Revised Contract 

Amount

Final Contract 

Earnings

2008  07-04 Traffic Calming Improvements - 2007 Oswald $1,033,019.00 $32,302 3% $83,865.05 8% $116,167.05 11% $1,149,186.05 $1,125,449.86

2008  08-02 ADA Improvements 2008/2009 Smith $151,657.00 $0 0% $5,099.00 3% $5,099.00 3% $156,756.00 $134,899.03

2008  02-04 Pintail Street and Huffman Road Intersection 

Improvements

Gillette $1,995,938.50 $87,828 4% $72,043.60 4% $159,871.60 8% $2,155,810.10 $2,015,863.60

2008  07-56 Fairview Area Pedestrian & Street Upgrades Boutet $154,197.00 $37,900.00 25% $0.00 0% $37,900.00 25% $192,097.00 $192,097.00

2008  07-02 Spenard Recreation Skateboard Park Schance $165,866.30 $0 0% $14,008.84 8% $14,008.84 8% $179,875.14 $177,670.52

2008  03-12 & 04-10 Bayshore Drive Improvement and Marathon Circle 

RID

Smith $4,504,363.30 $957,656 21% $534,874.12 12% $1,492,530.12 33% $5,996,893.42 $5,983,677.20

2008  06-25 Old Seward Highway Surface Rehabilitation, 

International Airport Road

Smith $811,723.85 $38,681 5% $23,480.78 3% $62,161.78 8% $873,885.63 $870,228.26

2008  03-17 Mountain View Drive, Glenn Hwy to Commercial 

Drive

Boutet/Oswald $3,650,000.00 $1,566,894 43% $208,105.90 6% $1,775,000.00 49% $5,425,000.00 $5,409,794.78

2008  01-12 Northwood Drive Upgrade Oswald $6,608,427.00 $207,324 3% $342,671.16 5% $549,995.16 8% $7,158,422.16 $7,125,405.65

2008  05-17 Kincaid Park Access Road Smith $3,398,640.00 $691,880 20% $90,480.00 3% $782,360.00 23% $4,181,000.00 $4,146,094.33

2009  01-14 Campbell Creek Water Quality Enhancement Boutet $1,439,189.00 $0.00 0% $124,208.88 9% $124,208.88 9% $1,563,397.88 $1,541,280.55

2009  02-13 Raspberry Road Improvements - Minnesota to 

Arctic

Oswald $3,884,242.50 $160,117 4% $976,666.80 25% $1,136,784.00 29% $5,021,026.50 $5,015,758.67

2009  02-02 & 02-08 84th Ave. Improvement - Lake Otis to Spruce St. Gillette $5,495,362.50 $171,341 3% $490,183.61 9% $661,524.61 12% $6,156,887.11 $6,156,887.11

2009  04-22 100th Ave. at Old Seward Hwy. Signalization Smith $712,280.78 $48,653 7% $71,347.00 10% $120,000.00 17% $832,280.78 $832,280.78

2009  02-22 Scenic Park Subd. Storm Drain Oswald $985,896.00 $40,269 4% $137,954.71 14% $178,223.71 18% $1,164,119.71 $1,164,061.09

2009  06-15 58th Ave. St. Reconstruction RID, Arctic Blvd. To 

Silverado Way

Gillette $1,236,658.80 $1,254 0% $122,402.15 10% $123,656.15 10% $1,360,314.95 $1,338,857.18

2009  06-27 Lake Otis Rehab Gillette $816,142.95 $11,035 1% -$4,099.18 -1% $6,935.82 1% $823,078.77 $822,452.38

2009  08-56 Girdwood Industrial Park - Ruane Road Imp. Boutet $400,171.00 $0.00 0% $2,995.84 1% $2,995.84 1% $403,166.84 $402,965.30

2009  07-10 40th Ave. & Arctic Blvd. Signaliztion Gillette $551,960.00 $3,737 1% $106,612.07 19% $110,349.07 20% $662,309.07 $653,929.87

2009  08-67 Traffic Calming Improvements - 2009 Oswald $248,575.00 $12,286 5% $0.00 0% $12,286.25 5% $260,861.25 $260,861.25

2009  07-47 G St. Pedestrian Lighting Oswald $309,566.00 $0 0% $0.00 0% $0.00 0% $309,566.00 $297,092.90

2009  07-15 Traffic Calming Improvements - 2007 Oswald/MOA Traffic $667,992.13 $5,407 1% $100,402.94 15% $105,809.94 16% $773,802.07 $745,491.73

2010  04-17 E St. Downtown Corridor Enhancement Oswald $8,994,690.50 $7,964 0% $752,065.26 8% $760,029.26 8% $9,754,719.76 $9,457,594.07

2010  08-66 Traffic Calming Improvements - 2009 Oswald/MOA Traffic $556,956.00 $6,928 1% $88,465.72 16% $95,393.72 17% $652,349.72 $652,349.72

2010  90-07 Strawberry Road Improvements Oswald $7,400,671.42 $42,017 1% $635,471.22 9% $677,488.08 9% $8,078,159.50 $8,077,892.17

2010  04-36 Leawood St. / Roy St. RID Smith $1,516,435.10 $3,121 0% $35,898.76 2% $39,019.76 3% $1,555,454.86 $1,555,454.86

2010  04-19 Independence Dr. Roadway Improvements Boutet $4,191,669.20 $166,728.38 4% $435,874.40 10% $602,602.78 14% $4,794,271.98 $4,786,390.74

2010  04-25 Campbell Lake Sediment Reduction Boutet $595,000.00 $0.00 0% $40,023.00 7% $40,023.00 7% $635,023.00 $400,795.00

2010  02-01 Ship Creek Fishing Access Oswald $481,142.50 $208,694 43% $29,543.29 6% $238,237.29 50% $719,379.79 $651,095.38

2010  09-05 Sandpiper Drive Road and Drainage Imp. Boutet $375,760.18 $354,877.52 94% $68,254.00 18% $423,131.52 113% $798,891.70 $784,284.40

2010  08-03 Anchorage Memorial Park Irrigation Well Oswald $169,575.00 $0 0% $0.00 0% $0.00 0% $169,575.00 $168,230.00

2010  02-12B Creekside Towncenter Ph. III Rise/Oswald $3,299,482.89 $21,093 1% $330,149.23 10% $351,242.23 11% $3,650,725.12 $3,650,725.12

2010  08-60 Egan & E St. Boiler Improvements Oswald $899,623.00 $0 0% $20,859.00 2% $20,859.00 2% $920,482.00 $920,482.00

2010  01-05 Chester Creek Outfall Enhancements Oswald $5,849,267.08 $61,714 1% $291,777.17 5% $353,491.17 6% $6,202,758.25 $6,202,758.25

2010  08-62 Little Campbell Creek Fish Passage Boutet $466,193.00 $0.00 0% $114,513.24 25% $114,513.24 25% $580,706.24 $580,706.24

2011  05-04 Arctic Blvd. Surface Rehab - Ph. Iva Gillette $1,707,042.89 $62,360 4% $211,111.21 12% $273,471.21 16% $1,980,514.10 $1,977,323.99

2011  06-37 Muirwood Storm Improvements Smith $981,568.00 $45,455 5% $21,391.19 2% $66,846.19 7% $1,048,414.19 $1,022,414.74

2011  08-04 Independence Drive Upgrade/Extension Phase I 

Surcharge

Boutet $1,672,943.61 0% $52,260.09 3% $52,260.09 3% $1,725,203.70 $1,628,321.45

2011  03-17c Mt. View Dr. Improvements Ph. III - Taylor St. to 

N. Klevin St.

Oswald $752,186.50 $24,595 3% $97,326.17 13% $121,921.17 16% $874,107.67 $868,027.81

2011  09-08 ADA Improvements 2010 Smith $181,691.00 $11,428 6% $257.90 0% $11,685.90 6% $193,376.90 $193,376.35

2011  08-07 LCC Fish Passage @84th Boutet $931,941.55 $800.00 0% $82,761.59 9% $83,561.59 9% $1,015,503.14 $516,879.14

Totals $80,245,708.03 $5,092,339.31 6.35% $6,811,305.71 8.49% $11,903,645.02 14.83% $92,149,353.05 $90,508,200.47
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To facilitate better understanding for the reasons for the high level of change orders, 

PM&E staff provided detailed change order information for a more in-depth investigation.  

After reviewing the information provided, project managers and/or their designees for 

each of the sample of seven projects were interviewed. The following table shows the 

results of the interviews of the project managers for each of the sample projects. 

 

Fairview Area Pedestrian/Street Upgrades 

Original Contract Amount $154,197 

Final Contract Amount $192,097 

Total Change Order Amount $37,900 (25%) 

Owner-initiated Change Order 

Amount 

$37,900 (25%) 

Non-Elective Change Order Amount $0 

Rationale for Change In coordination with the Fairview Community 

Council, an addition to the contract was executed, 

including refurbishment of streetscape 

improvements installed as part of a previous 

Federal-aid project 

Bayshore Drive Improvement and Marathon Circle RID 

Original Contract Amount $4,504,363.30 

Final Contract Amount $5,996,893.42 

Total Change Order Amount $5,996,893.42 (33%) 

Owner-initiated Change Order 

Amount 

$957,656 (21%) 

Non-Elective Change Order Amount $534,874.12 (12%) 

Rationale for Change RID was included in the original bid but removed 

from scope because bid for RID was greater than 

10% above the balloted amount.  Assembly and 
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MOA Purchasing approved adding the RID scope 

back into the contract after contract award. 

Mountain View Drive, Glenn Highway to Commercial Drive 

Original Contract Amount $3,650,000.00 

Final Contract Amount $5,425,000.00 

Total Change Order Amount $1,775,000.00 (49%) 

Owner-initiated Change Order 

Amount 

$1,566,894.00 (43%) 

Non-Elective Change Order Amount $208,105.90 (6%) 

Rationale for Change Previous Mayor directed landscape and streetscape 

changes above and beyond the originally-bid 

project scope. 

Raspberry Road Improvements – Minnesota to Arctic 

Original Contract Amount $3,884,242.50 

Final Contract Amount $5,021,026.50 

Total Change Order Amount $1,136,784.00 (29%) 

Owner-initiated Change Order 

Amount 

$160,117.00 (4%) 

Non-Elective Change Order Amount $976,666.80 (25%) 

Rationale for Change Geotechnical investigation missed large area of 

bad soils adjacent to an existing sewer interceptor  

84th Ave. Improvement – Lake Otis to Spruce Street 

Original Contract Amount $5,495,362.50 

Final Contract Amount $6,156,887.11 

Total Change Order Amount $661,524.61 (12%) 

Owner-initiated Change Order $171,341.00 (3%) 
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Amount 

Non-Elective Change Order Amount $490,183.61 (9%) 

Rationale for Change Contaminated soil discovered during construction 

in an area previously deemed clean by USEPA. 

ADEC required removal of the contaminated soil. 

40th Avenue & Arctic Blvd. Signalization 

Original Contract Amount $551,960.00 

Final Contract Amount $662,309.07 

Total Change Order Amount $110,349.07 (20%) 

Owner-initiated Change Order 

Amount 

$3,737.00 (1%) 

Non-Elective Change Order Amount $106,612.07 (19%) 

Rationale for Change MOA-supplied traffic signal controller installation 

was added to the project by an addendum during 

bidding. During construction, it was found MOA 

did not own so could not supply the controller.  

Contractor was directed to purchase the controller. 

There were also significant issues coordinating 

with the adjacent private development work that 

contributed to the extra cost. 

Sandpiper Drive Road and Drainage Imp. 

Original Contract Amount $375,760.18 

Final Contract Amount $798,891.70 

Total Change Order Amount $423,131.52 (113%) 

Owner-initiated Change Order 

Amount 

$354,877.52 (94%) 

Non-Elective Change Order Amount $68,254.00 (18%) 
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Rationale for Change Developed in coordination with South Golden View 

Service Area Road board. Budget was originally an 

issue with the Board.  Because of past area 

experience and to save money, the Board decided 

to proceed with design and construction without a 

geotechnical investigation.  Bedrock and ground 

water issues were discovered during construction.  

Less than one half of the change order amount 

dealt with the changed condition. The remainder 

of the change order amount was used for Board 

discretionary roadwork to take advantage of the 

presence of the contractor. 

Change Order Contributing Factors 

At a granular level, one can cite a different reason for every project‘s change order. At a 

categorical level; however, interviews with PM&E staff identified three major contributing 

factors to the higher than normal change order rate for PM&E projects.  Those factors 

include:   

 Timing of receipt of project funding;  

 Construction contract procurement process; and  

 Quality control in the design process. 

All three of these factors are somewhat related in the sense that they cause delays in the 

construction process, which necessitate additional construction activities in order to 

extend the project beyond one work season. Regulatory requirements for stabilizing 

construction sites for erosion control and runoff prevention during the off-season will 

require a change order and will increase construction costs if not planned for in the 

construction documents.    

TIMING 

A primary funding component of PM&E‘s capital program is bonds.  A bond proposition is 

presented to the voters each April.  Considering Anchorage‘s relatively short construction 

season, having to wait until after the Municipal election to finalize the construction 
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procurement process tends to push what normally would be single season construction 

projects into a second season.  The bond election timing issue is especially relevant to 

larger projects.  

Another funding timing issue is related to specific project appropriations from the State 

Legislature that are added into the budget just prior to approval.  The Municipality 

receives the funds after the Governor signs the budget (just before July 1) and then there 

is pressure to get those projects underway immediately.  The rush that results from the 

timing of the City election and legislative appropriations can result in project planning 

and design errors that then become change orders after the construction gets underway.   

CONTRACT PROCUREMENT PROCESS 

The construction contract procurement process reportedly takes 8-12 weeks for the 

Purchasing Department to review the bidding documents, the project to be advertised, 

and bid opening and award.  As discussed above, an extended procurement process 

coupled with the funding timetable will tend to force projects into a minimum of two 

construction seasons and the associated costs of a winter shutdown. 

DESIGN QUALITY CONTROL 

Design contracts currently do not require the contract design firm to conduct a rigorous 

and documented quality control program during the design process. 

Recommendations to Improve the Change Order Process  

PM&E works within a political environment and is subject to the electoral and 

procurement rules and processes enforced by the MOA.  Although it cannot control the 

schedule under which it must function, it can take some actions to streamline the process 

and minimize delays as much as possible. The recommendations in this section are 

designed to help facilitate that effort. 

1. Consider Forward-Funding.  First, the MOA should consider forward-funding 

construction projects so that they can be advertised for construction early in the 

year.  This can serve to improve bid prices since competition will be greater with 

more contractors trying to fill their schedules for the year.  Early advertisement will 

allow construction to begin as soon as weather conditions permit and lessen the 

chance for unplanned project time extensions and the associated costs.  
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2. Streamline Purchasing Processes.  The normal 3-week advertisement period should 

not be shortened; however, it is recommended that the MOA engage in a process 

review of the Purchasing Department to identify ways to streamline the typical 8 to 

12 week review and internal bid opening and contract award approval processes. 

One method of streamlining that is used on occasion by PM&E currently is to have 

the Purchasing Department conduct their review of the bidding documents in 

advance of the bond election. It is recognized that some process components are 

regulated, but anything that can be done to shorten the process will minimize the 

rush to bid that can result in expensive errors and consequent change orders. 

3. Design Quality Control Reviews. There is no such thing as a perfect design and the 

MOA would not want to pay for one. However, the MOA should require the design 

firms it engages to conduct internal quality control reviews that document both the 

review comments and the satisfactory resolution of those comments.  This would 

capture and reduce the occurrence of material quantity busts and oversight of 

utility or private development coordination issues. 

4. Design Consultant Performance Reviews.  It is recommended that the PM&E 

Division follow the completion of a construction project with a review of the change 

orders and their underlying causes.  At part of the review, the designer‘s 

performance should be given a ―grade‖ relative to the number and dollar volume of 

design-related change orders.  This grade can then be used as one of the selection 

criteria for proposals incorporating professional services contracts. 

5. Track Change Order Performance.  There is no magic software program that will 

streamline the change order process, but by tracking the process, areas of better 

performance can be analyzed to identify processes that work and institutionalize 

those across the department.  The initial step is to carefully track and report 

change order performance.  The department should set a goal of 10% total change 

orders and 5% or less for changed condition and design issue changes, then track 

and report performance in those areas as a part of their quarterly reviews. 
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By implementing a few low cost changes, the change order amounts as a percentage of 

the original contract price can be reduced by 3-5%.  Determining definitive savings from 

this improvement is difficult because the dollar volume of projects closed each year 

varies. The full years involved in this study, from 2008 to 2010, ranged from 

approximately $17M to $34M.  If an average volume is $25M and if PM&E can reduce 

their overall change order amount from 15%, to 10%, it could see savings of up to $1.25M 

for projects over one year. 

The scope of this study was limited to analyzing the reasons behind a sample of contracts 

with very high change order rates. For Phase 2 of this work, it is recommended that PM&E 

use a similar process to take a more in-depth look at the management of both 

professional services and construction contracts. In particular, it is recommended that the 

Division consider the following follow-up studies. 

1. Program Management.  PM&E should further investigate the viability and potential 

benefits of moving from a Project Management organization to a Program 

Management organization.  Currently, PM&E manages multiple projects of similar 

scope from different locations, which serves to constrain the group‘s resources 

(capacity, staff capability, funding, etc.) and reduce the division‘s ability to 

coordinate resources across the projects.  Transitioning to a program management 

approach would enable PM&E to coordinate resources so it could plan and deliver 

their CIP to obtain benefits (schedule/cost savings, innovations, resource 

optimization) that is not attainable when managing projects separately.  Program 

management would also allow PM&E to manage risk and change order 

management on a program level, coordinate management among functions, and 

manage opportunities among projects to achieve overall program goals.   

2. Project Cost/Schedule Management. In order to better plan project durations and 

to estimate both overall project and construction change order costs, the PM&E 

Division should further investigate the cost and benefits of adding professional 

cost estimating and scheduling to PM&E‘s organization. This effort could be 

conducted independently or in conjunction with the Program Management 

recommendation. 
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RECOMMENDED O&M PERFORMANCE MEASURES 

Performance measures guide managers in the decision making process to determine the 

key drivers that add value to the organization.  The performance measures that are most 

relevant are those that advance the organization‘s mission, vision, and values. The 

preferred method to advance the strategy is to begin with outcome measures and work 

towards output and input measures, reinforcing the cause and effect relationship 

between program activities and individual employee efforts.   

Best Practices in Performance Measures 

The core and foundation of any successful enterprise is a strong mission, vision, values 

and strategy.   The American Public Works Association Public Works Management 

Practices Manual begins with ―Organization and Strategic Planning,‖ recognizing the value 

of putting first things first.  Based on the strategic plan, the value proposition of the 

organization will subsequently define or emphasize the maintenance strategy.  

Maintenance practices then will require further distinction between level of service and 

asset preservation. Clarity of mission and vision, in concert with strategic direction and 

alignment of organizational resources represents a universal industry best practice for 

every enterprise.   

Best management practices recognize the value of strategic alignment of every member 

of the organization to the common mission of the organization.  Metrics and performance 

measures begin with the mission, vision, values and strategy of the organization and 

work through the entire management system. Performance measures and metrics ensure 

the purposeful, directed activities of employees towards organizational goals. 

Input measures are the lowest end of the performance measurement spectrum and 

typically are based on workload, such as budget loads, staff hours, equipment hours, etc.  

These are relatively simple to track and define but offer little value for analysis of 

strategic objectives.  Output measures are those measures that flow from input 

measures, e.g., how many people served, miles of road paved, etc.  The goal of a 
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successful strategic management system is the development and focus on outcome 

measures.  These measures can be used to track the efficiency or effectiveness of work, 

based on the benefit received by stakeholders as a result of the organizations activities 

and operations.  Outcome measures, in the form of key performance indicators (KPI), 

measure progress toward the achievement of the organization‘s mission and vision. 

MOA Performance Measures 

The Municipality of Anchorage defines their strategy in the Six Year Fiscal Plan developed 

by the Mayor‘s Office and executive staff.  MOA strategic goals are: 

1. Improve the Efficiency and Effectiveness of Municipal Operations  

2. Strengthen Public Safety  

3. Achieve Fiscal Sustainability  

4. Improve the Transportation Systems  

5. Achieve a Stable and Reliable Source of Energy  

6. Promote Economic Development  

7. Improve community relations and earn a positive public opinion as to the Sullivan 

Administration‘s overall performance and the delivery of core services  

8. Enhance academic excellence and learning while maintaining cost-effectiveness  

9. Maximize Federal and State support for priority programs and projects  

10. Work effectively with the Municipal Assembly  

The ten goals of the MOA create strategic themes that conform to the processes within 

the Internal Perspective.  Each goal has been related to the appropriate process.  The 

goals of the MOA have a representation in each of the process areas.  An analysis of the 

Six Year Financial Plan emphasizes Operations Management and Innovation, which 

correspond to the competitive strategies of Operational Excellence and Product Innovator.   
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At the operational level, however, performance measures mostly fall at the ―input‖ level 

and are often chosen on the basis of the ability to track them rather than their value to 

the organization and stakeholders.   

Recommendations in Performance Measures 

Performance metrics do not set the criteria for how an organization achieves best 

practice. Creative strategic thought is required to develop an effective performance metric 

program.  No two organizations are completely alike; therefore, simply adopting another 

organization‘s metrics will not yield desired results. An effective method of defining a 

useful set of metrics for the MOA can be accomplished by use of a balanced score card 

process. 

The Balanced Scorecard (BSC) is a strategic performance management framework that 

allows organizations to manage and measure the delivery of their strategy. The concept 

was initially introduced by Robert Kaplan 

and David Norton in a Harvard Business 

Review Article in 1992 and has since then 

been voted one of the most influential 

management ideas of the past 75 years. 

The model at right demonstrates the core 

of the BSC process: aligning the vision of 

the mayor‘s office, complementary 

strategies of the department directors 

with delivery of services with the intent of 
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satisfying the citizens and stakeholders.    

Developing an effective set of performance measures is not a simple matter. Government 

mandates are broad, objectives are complex and varied, and desired outcomes are not 

always explicit. Moreover, unlike private enterprises, public services generally lack the 

barometer of profit and loss to help gauge success. Because government goals are 

usually not monetary, other indicators of performance are needed to measure and 

evaluate the results of services. 

It is recommended that the MOA undertake the process for developing a balanced 

scorecard for its O&M functional areas, to create objective metrics to monitor and 

measure the most critical of performance indicators and clearly define decision making 

criteria for managing and delivering services based on available resources. 

Until this process can be adopted, the following are recommendations, by task area, for 

some performance measures that can help move the organization from input to output 

level measures. 

Fleet Maintenance Performance Metrics4 

The stated purpose of the purpose of the MOA Fleet Maintenance group is to Preserve, 

maintain, and manage Municipal general government vehicles and equipment. 

Progress in achieving goals shall be measured by: 

 Percent of police cruisers, general government, and heavy equipment vehicles in 

commission 

 Percent of vehicles beyond depreciated life still in use for police cruisers, 

general government, and heavy equipment 

 Percent of unscheduled repairs to Public Safety core service equipment/systems 

completed and returned to service within two hours, seven days a week, 24 

hours a day 

                                         

4 Performance measures for other organizations relative to fleet and equipment maintenance functions were not 

found, including:  AFD, AWWU, ML&P, SWS, Port, and Merrill Field 

 



Recommended O&M Performance Measures 

 

  Copyright 2012 by CH2M HILL  Company Confidential 
142 142 

The stated purpose of the Transit Department is to Operate and maintain a safe, reliable 

bus fleet with trained, professional bus operators. 

Progress in achieving its goals shall be measured by: 

 Actual miles between major mechanical system failures (when a vehicle cannot 

complete a scheduled trip) 

 Preventable accidents per 100,000 vehicle miles traveled 

These accomplishment goals are aligned with core operations and the organization‘s 

overall achievement goals. The measures, however, represent input measures rather than 

outputs that directly align to improving the efficiency and performance of the MOA.  This 

is partially due to the inconsistent use of a single equipment maintenance management 

system, which would enable the measurement of productivity.   

Once this system is in place, it is recommended that the Fleet Maintenance organizations 

adopt performance measures that would help define their level of productivity and 

facilitate comparing their performance with other best practice organizations.  The 

following are not only industry standard areas of measurement, but are also based on the 

needs of the MOA as discovered through the efficiency study.    

Recommended Measure Rationale 

Reasons for Delay Times  Track reasons for delay in repairing equipment:  waiting 

on parts, waiting on labor, waiting on shop space.  This 

will help identify areas in need of improvement 

Work orders by type PM, Inspections, Scheduled Repairs and Unscheduled 

repair.  Subsequently, track unscheduled repairs by unit.  

These are the repair costs that cannot be predicted and 

the ones that in the long run will help decide if the unit 

is costing too much and needs to be replaced 

Shop Downtime on 

Equipment  

Tracking the time unit is down for unscheduled and 

scheduled repairs will help to determine the value of 

keeping the unit, as well as shop productivity 

Inventory Management  Measures the times the value of inventory rolls each year 

Surplus Equipment  Measures the average time from when a unit is identified 
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as surplus until it is disposed of, minimizing cost of 

keeping underutilized equipment in the fleet 

Employee Wrench Time  Ensures that labor is embedded in shop rates 

PM Compliance  Tracks on time PMs and percentage of late PMs 

In-Service Time for New 

Equipment  

Measures time from request to time in service. The 

shops will set up current baseline from history, then set 

improved levels and stretch goals.  This will help to 

identify bottlenecks and improve those levels over time. 

Public Works, Parks & Recreation, PM&E Performance Metrics 

The purpose of the Public Works Department Street Division is to protect, maintain, and 

improve Municipal roads and drainage systems through organized efforts and effective 

use of resources.  

The goals of the Public Works Department Street Division are to: 

 Complete declared plow-outs within 72 hours of a snowfall four inches or more 

within Anchorage Roads and Drainage Service Area (ARDSA)  

 Repair reported potholes within 24 hours within ARDSA  

 Annually inspect and clean ―as required‖ all storm drain structures per Alaska 

Pollution Discharge Elimination System (APDES) Phase II permit within ARDSA  

These accomplishment goals reflect the major expenditures of the organization in snow 

removal, drainage maintenance/sweeping and pavement maintenance and thereby 

aligned with core operations.  The Street Division is successful in meeting performance as 

measured.  The measures, however, represent input measures rather than outputs that 

directly benefit stakeholders as a result of the organizations activities and operations.  
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The performance measures that are tracked as a constant by the International City 

Managers Association - ICMA - Comparative Performance Measurement are closely 

aligned with the current Street Division measures.  The Streets Maintenance Department 

currently tracks snow removal time for plowing, pothole repair and drainage catch basin 

cleaning.  There are some ICMA metrics that are aligned with the MOA core operations 

that are slightly refined and will help the organization to start measuring their work at the 

output level, as shown below. 

 Road rehabilitation expenditures per paved lane mile - capital projects  

 Road rehabilitation expenditures per capita  

 Street sweeping expenditures per linear mile swept  

 Street sweeping expenditures per capita  

 Snow and ice control expenditures per capita compared with inches of snowfall  

 Paved lane miles assessed in satisfactory or better condition as a percentage of 

total paved lane miles  

 Citizen rankings of road conditions  

 Citizen rankings of street sweeping 

Parks and Recreation use metrics from NPRA and are aligned with industry best practices. 
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In line with its efforts to reduce change order volume, it is recommended that PM&E begin 

tracking and reporting change order performance.  The department should set a goal of 

10% total change orders and 5% or less for changed condition and design issue changes, 

then track and report performance in those areas as a part of their quarterly reviews. 

Facility Maintenance Performance Metrics 

The purpose of the Public Works Maintenance Operations is to: Preserve, maintain, and 

improve Municipal facilities and shall be measured by: 

 Percent of Priority 1 (emergency) work orders completed within 24 hours 

 Percent of Priority 2 (urgent) work orders completed within seven days 

 Percent of Priority 3 (priority) work orders completed within one month 

Within the table below are three metrics used by the Facility Maintenance and Operations 

group.  To the right of each of the metrics are evaluative comments of the CH2M HILL 

analysis. 

 

The concept of measuring emergency work order 

response and completion is important and 

typical for measuring ability and to respond to 

safety centric issues. Since public health is 

paramount, measuring emergency 

response/completion is a logical metric. 

 

Measuring different priority levels of work orders 

are valuable for understanding a service 

department‘s ability to respond and follow 

through on less urgent issues compared to 

emergency work orders. A recommendation is to 

add a second set of stack bars to the chart to 

display actual days to complete work orders. 
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Priority three work orders have a 30 day window 

for completion.  This time frame allows for 

ordering of parts and materials and combining 

work with scheduled preventive maintenance 

activities.  A useful addition to the completion 

report is a work order aging report, to bring 

visibility to potential lost of stagnate work 

orders. 

After reviewing the current metrics, there are opportunities to enhance the current 

metrics practice by adopting the following measures, and supporting metrics. 

Level of Measure Recommended Measure 

Workload Measures 

Indicate the amount of work 

actually performed 

Total available craft labor hours vs. work orders in 

the Micromain work order system 

Define work completed by craft 

Effectiveness Measures 

Determine the extent to 

which an organization or 

activity meets an objective 

Customer satisfaction 

Work completed on time by priority 

Aging work orders 

Efficiency Measures 

 

Establish a relationship 

between available resources 

and work completed 

Safety 

Quality  

 PM audits 

 CMMS compliance 

 PM vs CM Work order ratio 

Sub contracted vs. self-performed Work 

Assign cost to specific buildings, cost per square 

feet: 

 Cost for energy 

 Cost for repair and maintenance 

 Cost of operational expense used for 

building improvements 

 Costs of capital expense used for building 
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updates 

Building lifecycle  

 Remaining life 

 Chronology age vs. condition age 

 Work order volume and hours by building 

 

Staff Utilization 

 Overtime 

 Wrench time vs all other time 



 

  Copyright 2012 by CH2M HILL  Company Confidential 

149 149 

A STRUCTURE FOR IMPLEMENTATING EFFICIENCY 

RECOMMENDATIONS 

From our work with the Municipality of Anchorage, some common themes emerged from 

each of the task areas, including 

 A lack of consistency in the input formulae, analysis, and reporting of data that 

should drive organizational planning and purchasing; 

 Inconsistency in the measuring and tracking of work and associated costs; 

 Divided ownership and operations of assets; 

 Decentralized decision-making across the asset-owning and operating 

organizations; 

 Unknown, untracked asset conditions; 

 Deferred capital spending and frequent reactive work, given higher priority than 

preventive maintenance; 

 Procurement and maintenance decisions based on initial cost rather than 

lifecycle cost; and 

 Reserve funds not available for adequate capital funding. 

It is understandable.  MOA staff at all levels is committed to meeting a high standard of 

performance, but feel the constraints of tight budgets.  Without the tools to analyze and 

allocate costs; without accurate asset and performance information; and without 

consolidated management to enforce policies, resource-sharing and economies-of-scale, 

there is little to be done except to assume a reactive work management process.  It is a 

game of catch-up which threatens to erode MOA assets and cost it more in the long run.   

Without taking action to move from a reactive to a proactive stance in all areas of the 

Municipality of Anchorage, the recommendations in this report – as appropriate and 

informed as they may be—are in danger of adding to the problem by adding 

responsibilities to an already stressed process. MOA leadership can show a clear and 

upfront commitment to collaboration and efficiency across the enterprise by adopting an 

overall asset management structure for change.  It is a process that will unite many of the 
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recommendations in this report under a common aegis of planning, acting, measuring, 

and improving.  

Leading communities like the cities of Seattle, Calgary, Lethbridge, and Columbus have 

recognized the value of applying asset management principles to improve service levels 

to customers, manage risk and reduce life cycle costs. 

These cities identified asset management as a useful method to bring together disparate 

business processes, technology systems and departments within a city into a 

comprehensive approach focused on delivery highly efficient and effective services to 

their communities. 

Based upon the observation and findings from our report, MOA would benefit 

significantly from a city-wide asset management program based upon a similar approach 

applied by cities identified above.  The anticipated return on investment from an AM 

program would range from $5 to $10 ROI to every $1 invested.  

Understanding Asset Management, its principles and commitments is an important 

consideration before launching into a full-fledged program.  Consequently, we would 

recommend a series of Asset Management collaborative session with senior leadership 

that would further MOA‘s understanding of AM, benefits and commitments.  The outcome 

of these charettes would be to develop a vision and guidelines for MOA‘s consolidated 

approach to Asset Management. 

It is one way to consolidate the findings of this report into a singular, effective strategy 

that will ensure optimum results.
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