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[bookmark: _Toc494796299]Executive Summary
[image: ]The Code of Maryland Regulations require each local board of education to annually submit a comprehensive maintenance plan to the State of Maryland’s Interagency Committee on School Construction.  The comprehensive maintenance plan must describe the board’s strategy for maintaining its public school facilities, and the plan must also be compatible with the board’s educational facilities master plan and capital improvement program.  Compatibility between these plans and programs generally derives from the programmatic transfer of information regarding building systems’ age, condition, and performance that allow for the strategic prioritization and selection of capital projects.  
 The Frederick County Public Schools (FCPS) Division of Operations administers these plans and programs on behalf of the Board of Education.  Within the Division of Operations, the Maintenance and Operations Department administers the Comprehensive Maintenance Plan, while the Facilities Planning Department administers the Educational Facilities Master Plan, inclusive of the Capital Improvement Plan.  
[image: ]As shown below, this Comprehensive Maintenance Plan documents the department’s strategic plan for: 1) responding to the Board of Education’s aspirations, 2) ensuring regulatory compliance, 3) adapting to evolving standards and technology within the facility management industry, and 4) providing all stakeholders with quantifiable performance outcomes.  In the end, the Maintenance and Operations Department endeavors to support the Board of Education’s aspirational goals by sustaining the optimal learning environment, providing amenities and services that foster public involvement and community engagement, and developing and safeguarding an effective workforce.
[bookmark: _Toc494796300]Accomplishments
The Board of Education’s long-term, strategic plan establishes the academic and operational goals for Frederick County Public Schools.  The five goals that we strive to achieve are essential in helping schools deliver on the promise of public education as we reach, challenge and prepare every child for success.  The Maintenance and Operations Department aligns its efforts to advance these goals.
[bookmark: _Toc494796301]Aspirational Goal #1 (Student Achievement)
Equip each and every student to be an empowered learner and an engaged citizen to achieve a positive impact in the local and global community.
Our team is coordinating with Career and Technology Center staff to have the Construction Electrician students perform a lighting upgrade at Monocacy Middle School.  Our project managers and electricians will work with the students to design, permit, and enact this project to give the students trade experience, and to develop mentoring among our team.
We serve a critical role in the education of our students.  We frame our mission as “Maintaining the Optimal Learning Environment”; a reminder that sustained, effective instruction relies on the uninterrupted availability of comfortable classrooms.  The State of Maryland’s Public School Construction Program (PSCP) reported maintenance inspection results for all local education agencies (LEA) for FY 2010-2014.  FCPS was one of eight LEAs ranked in their top tier - Frederick, Howard and Washington County were the only LEAs with over forty schools, the other five were small districts with less than thirty schools.  During this time frame, 96% of the sixty-eight FCPS schools inspected were rated “Superior” or “Good”.  The most recent PSCP inspection of Oakdale Elementary School yielded a “Superior” rating, with the inspector noting: “Thorough onsite custodial care and aggressive preventive maintenance are evident in the superior conditions found inside and outside of this very well maintained facility.  The majority of the work orders provided by the LEA were for preventive maintenance, which demonstrates the benefit of having a comprehensive preventive maintenance program to reduce the reactive maintenance burden.”Maintaining the Optimal Learning Environment

Two supervisory employees attained a Level 1 Building Operator Certification, which entails eight days of training, projects, and exams.  This certification promotes maintenance of a high quality indoor building environment in an energy-efficient manner. 
At the beginning of the school year, the chief operating officer, the director, and the managers individually visited every school principal seeking responses to three simple questions: 1) are there any facility-related issues hampering instruction, 2) are there any issues affecting student and staff safety, and 3) are there any protracted issues causing you aggravation?  This exercise uncovered several minor issues that were quickly resolved.  Of most importance was the affirmation that our principals believe their schools to be safe and effective for instruction, and that they are unburdened with facility-related issues.
The beginning of each school year marks the replacement, or transfer, of many school principals.  Our department developed and released a program prompting site-based lead custodians to prepare for this transition in leadership.  This fosters the concept that the focused professional development, with the goal of ensuring strong leadership in each site-based custodial team, enables school administrators to remain focused on instruction.
[bookmark: _Toc494796302]Aspirational Goal #2 (Effective, Engaged Staff)
Hire, support, and retain staff who champion individual, professional, and student excellence.
[image: ][image: ]Much like the premise of Maslow’s hierarchy of needs, we desire for our employees to attain profound professional fulfilment through mastery of skill, and by empowering them to succeed in settings and tasks that permit increasing levels of autonomy.  We have embraced the concept that every employee should serve as a leader, regardless of their job classification.  Enhancing our professional development has had a marked impact on employee morale and perspective.  Recently, we presented training on Cultural Proficiency – admittedly a very complex and personal topic.  The post-training surveys contained laudatory comments, demonstrating highly engaged employees.
Twenty employees obtained the Facility Management Professional (FMP) credential issued by the International Facility Management Association this year.  This leadership opportunity was offered to existing supervisors, and to aspiring supervisors who successfully competed for limited training opportunities.  FCPS has 60 FMPs, by far the largest cadre among all other school districts.
Maintenance Professional Development – this year’s training covered 19 topics, including: leadership, root cause failure analysis, accident investigation, roof inspection, creating welcoming and affirming schools for transgender and gender nonconforming students, arc flash safety, electric code changes, forklift operation, and emergency preparedness.  After training sessions, each trainee receives an email directing them to an on-line survey to assess the training that they received.  We earned an overall 85% positive survey rating.
Custodial Professional Development – this year’s training covered 8 topics, including: leadership and organizational effectiveness, floor care, bathroom cleaning, and new employee onboarding.  We earned a 91% positive rating in post-training surveys.
Our department was featured in, and on the cover of, the April edition of Facility Cleaning Decisions magazine.  In the article titled, “Closing the Loop on Training Challenges”; “School District Bucks Turnover Trends”, FCPS is highlighted for delivering professional development that promotes interpersonal skills for custodial leadership, and ultimately leads to reduced employee turnover.
Twelve department employees received the FCPS All Star award.  This program recognizes employees whose outstanding effort advances the Board of Education’s goals.
Twenty-two maintenance and custodial employees received the Department’s Above and Beyond the Call of Duty Award, designed to recognize exceptional service to our students and staff, or superior performance in the execution of their duties.
FCPS selected Hangiligedara Chandana Wijayarathna, a maintenance mechanic with our Area 6 team, to represent our organization at the ASBO’s Allen Gaddis Leadership Academy, sponsored by the Association for School Business Officials.
We began development of a department onboarding program for new employees.  The self-directed, on-line modules will include the following topics: FCPS culture, ethics and character, department structure and functionality, work processing, budget and purchasing, cultural proficiency, and customer service.
[bookmark: _Toc494796303]Aspirational Goal #3 (Resource Allocation)
Pursue and utilize all resources strategically and responsibly to achieve identified outcomes and inspire public confidence.
Capital Planning - The Department uses SchoolDude’s Capital Forecasting module to generate strategic, facility-planning information.  We can now provide the following data on school buildings (i.e, building structure and equipment), and by this time next year will be able to provide the same for each facility in its entirety (e.g., grounds, paving, athletic amenities):
· Systemic project selection - identify building system replacements and upgrades requiring capital funding; capture information that allows for strategic project selection and prioritization in support of the Board of Education’s six-year Capital Improvement Program.
· Deferred maintenance - quantify maintenance repair and replacement that have been postponed due to fiscal, or other, constraints.  The intent is not to simply argue for more funding, but to provide decision-makers with existing data, and data projections, that assist in formulating future funding strategies. 
· Facility condition index - defined as deferred maintenance divided by current replacement value of the facility; the lower the number, the better.  This benchmark is used by facilities management professionals to establish the relative condition of buildings, and over time can establish whether the condition of our collective building inventory is improving or deteriorating.
Our department was featured in the April edition of Facilities Management magazine.  In an article titled, “Mobile Technology: Managers Offer Insight and Strategies”, FCPS is highlighted along with Mississippi State University and the Anchorage (Alaska) School District.  The article provides guidance to the facility-maintenance community for overcoming obstacles when deploying mobile computer technology to field technicians for increased efficiency.
FCPS uses the SchoolDude software solution for work processing and asset management.  SchoolDude is a web-based, maintenance management software used by over 5,000 Public K-12 organizations. The Department completed its comprehensive asset inventory, capturing over 190,000 building-system assets.  Preventive maintenance schedules are now in place, resulting in 99,150 labor-hours of scheduled maintenance work each year.  SchoolDude has awarded FCPS the Campus Champion Award.  This award signifies that SchoolDude recognizes FCPS as operating the software at a performance level that is above the top 20 percentile, relative to its peers, as measured via key performance indicators.
We continue to optimize our SchoolDude implementation.  Both the State, and SchoolDude, have referred the following entities to us to assist with their implementation: Maryland State Government Department of General Services, Charles County Public Schools, Baltimore City Public Schools, Maryland School for the Deaf, Loudon County Public Schools, Anne Arundel County Public Schools, Prince Georges County Public Schools, and Howard County Government.
[bookmark: _Toc494796304]Aspirational Goal #4 (Community Involvement)
Nurture relationships with families and the entire community, sharing responsibility for student success and demonstrating pride in all aspects of our school system.
We believe that our public schools are the heart of our community.  We also recognize the Board of Education’s intent to promote community use of our publicly-funded facilities.  As such, in our school buildings we not only educate 41,000 students, but we also provide gathering places for many important local groups including churches, local sports leagues, and the girl scouts.  In the event of a natural disaster, our schools serve as emergency shelters.  This year, the Department processed 6,826 HVAC-scheduling requests, allowing 526 user groups to host 32,439 events within FCPS facilities.526
User Groups


We now perform annual testing to measure the shock-attenuation performance of synthetic turf and natural turf stadium fields. The testing of impact attenuation is a fundamental tool for athletic field safety, and is also useful in assessing the playability of fields.
[bookmark: _Toc494796305]Aspirational Goal #5 (Health and Safety)
Promote a culture fostering wellness and civility for students and staff.
We continued with programmed testing of domestic water fixtures to identify any potential lead-in-water concerns.  FCPS has proactively tested all schools for lead beginning in 2009, both those fed from well water as well as from public utilities.  We conduct the testing in approximately one-third of the schools each year.  Our primary focus is fixtures that are most likely to be used for consumption, such as water fountains.  This year FCPS allocated an additional $20,000 in preparation for new legislation that will require us to expand out testing beyond the scope of our current, proactive testing.
The department began development of a process to measure the instructional suitability of classrooms – assessing parameters of the optimal learning environment, including temperature, humidity, and lighting.  This information will isolate individual classroom issues that we can resolve using the operating budget, and also provide data necessary for strategic planning (e.g., school renovation priorities).
We developed and implemented a program that allows employees to identify, assess, and safely enter confined spaces.
We provided proactive training to science curriculum instructors, including hands-on fire extinguisher use and how to avoid common hazards that are identified via life-safety and risk management inspections.
[bookmark: _Toc494796306]Challenges
[bookmark: _Toc494796307]Funding
[bookmark: _Toc494796308]Capital Budget Funding (Facilities Renewal)
This analysis is not an unabashed plea for increased funding – its purpose is to facilitate discussion on strategic funding needs.  We acknowledge and respect the tremendous investment made by state and local government to provide safe and effective facilities for our students.
Note: this analysis encompasses school buildings and building systems – it does not include site assets (e.g., paving, athletics, and playgrounds) or administration facilities.  By this time next year we should have completed the data gathering necessary to provide analysis on the entire set of FCPS facility assets.
Facility management professionals use facility condition index (FCI) to assess the condition of an entire set of facilities, and to determine the annual reinvestment necessary to prevent further accumulation of deferred maintenance (DM).  Our analysis indicates that the agglomerated, FCI for school buildings is currently 21%.
[image: ]Industry guidelines, promulgated by IFMA and others, consider a rating of 21% to be “poor”.  This does not indicate that our schools are unsafe or ineffective.  It does however indicate that our buildings are beginning to deteriorate, with an increasing number of building systems reaching and exceeding the end of their lifecycle.  See Appendix A for a complete list of FCI, by school.
FCPS currently has a DM value of $412 million.  In the past decade, FCPS has received an average of $25 million per year to replace aging schools, and aging school building systems.  This includes the complete replacement of Frederick High School and North Frederick Elementary [image: ]School, as well the replacement of roofs, boilers, chillers, and other similar systems. 
Without any additional capital investment (i.e., $0/year), our analysis indicates that our schools will collectively reach a critical FCI level in 2024, and over the next decade the overall DM will increase to $698 million.  With a sustained $25 million average, annual investment, the DM will grow 9% over the next decade to a total of $448 million.  To effectively hold DM steady over the next decade, the annual capital investment would need to be increased 14% - from an average of $25 million to $28.5 million annually.$28.5
Million

We anticipate that competing demands on capital resources may preclude adequate investment in the restoration of existing school facilities.  The PSCP has already alluded to a possible reduction in capital funding for Frederick County schools.  Frederick County is also projecting as much as a 25% increase in student population over the next 20-30 years.  It appears evident that the limited capital resources will need to be directed towards the construction of new facilities for the foreseeable future.  As there are 41 school buildings that are, in whole or part, at least 25 years old it will become increasingly difficult for FCPS to maintain the optimal learning environment in each school facility.
FCPS is now evaluating the use of performance-based, guaranteed energy savings contracts as an additional source of capital funding.   Such a contract will allow an energy services company (ESCO) to enact upgrades to our schools (e.g., lighting replacement, HVAC equipment replacement) with the guarantee these upgrades will produce future energy savings capable fully funding these upgrades.  The contractor guarantees a specific reduction in energy use if FCPS follows the required operations and maintenance procedures, and adheres to contractually specified operating schedules and controls.  If the guaranteed savings are not met due to a failure of the contractor-specified and installed equipment, then the contractor pays the difference. 
[bookmark: _Toc494796309]Operating Budget Funding
Facility management professionals commonly use percentages of current replacement value (CRV) as guidance for the annual investment necessary to maintain schools in good condition.  A value of 3% is recommended for public schools[footnoteRef:1].  FCPS currently has a value of 2.6%. [1:  State of Our Schools: America’s K–12 Facilities is a joint publication of the 21st Century School Fund, Inc., U.S. Green Building Council, Inc., and the National Council on School Facilities.] 
Facilities FY18 Operating: Current Replacement Value:
Current Budget as % of CRV:
Percentage:
	
$51,721,440
÷  $2,000,000,000
2.6%
$51,030,161
+   $691,279
$51,721,4400

Maintenance and Operations:
Security / Emergency Mgmt:
Facilities FY18 Operating: Total:
	

The maintenance and operations FY18 operating budget is $51,030,161, and includes all activities associated with the routine, day-to-day use, support, and maintenance of facilities.  Specifically, this funding provides preventive and corrective maintenance, custodial services, pest control, snow removal, landscaping, trash-recycle removal, and utility charges (electric, gas/oil, water).  It should also be noted that $12.6 million (or 25%) of this budget is allocated for utilities.  To align our funding analysis with industry standards, we must include the $691,279 allocated in FY18 for security and emergency management, resulting in a total FY18 allocation of $51,721,440. $8.3
Million


To achieve a 3% index value (i.e., facility operating budget as percentage of CRV), FCPS would need to increase the operating budget $8.3M (or 16%).  
 An increase in operating budget funds would bring about marked improvement to school facilities.  Examples include: replacement of aged and ineffective mechanical equipment costing less than $100 thousand (i.e., below capital funding threshold), pavement repairs, flooring replacement, improvements to accommodate evolving instructional programs, and improvements to address an estimated $12 million backlog needed to make our facilities completely accessible with respect to current Americans with Disabilities Act (ADA) standards.
[bookmark: _Toc494796310]Aging Building Systems
FCPS has generally done well in replacing aging roofs and central plant equipment such as boilers and chillers.  This is important because these items, if not replaced, could pose a single point-of-failure; meaning that if they fail we may be unable to occupy an entire school.  Decentralized building systems such as plumbing, electrical, and classroom air-conditioning units generally have not been upgraded or replaced apart from a complete building renovation.
The aging classroom air-conditioning units can pose problems since most were not designed to dehumidify in the summer months when schools are unoccupied.  As a result, we struggle to maintain acceptable humidity levels in many schools during summer months.  Aging electrical systems in some cases cannot satisfy the needs of new classroom technology, and in many cases replacement parts for major energy-transfer equipment are no longer in production.
[image: ]Despite ongoing renovations and systemic replacements, many of our building systems have surpassed their expected lifespan.  The chart below displays the current deferred maintenance burden down to the building-system level.  This chart also displays how capital funding over the last decade has been applied to each of the building system types. 
[bookmark: _GoBack][image: ]On a positive note, FCPS has responded to the State’s emphasis on sustained roof maintenance.  As shown in the radar plot, the deferred maintenance for roofing is relatively small.  However, even with a substantial investment in HVAC replacement, we still have over $140 million in deferred maintenance for HVAC systems.  This is unfortunate because HVAC systems figure prominently into maintaining an optimal learning environment.  
 It is also unfortunate that we have been unable to target interior finishes for replacement – items such as carpet, ceilings, and wallcoverings.  These finishes are so visible, and contribute towards pride and stewardship among school staff and students. 
[bookmark: _Toc494796311]UNFUNDED MANDATES
There are newly created, and pending, regulations that will further tax our existing maintenance funding.  There is no question that these regulations foster improved building conditions and environmental stewardship, but the present fiscal environment cannot provide additional funding to respond to these obligations.
The mandates include a wide array of systems – for example:
National Fire Protection Agency (NFPA) Code 25 requires fire sprinkler system to have obstruction investigation every five years and that the pipes be inspected for the presence of organic and inorganic material that will restrict flow.
The need for a stormwater pollution prevention plan that entails changes to the property and regular inspections by contracted consultants.
Leadership in Energy and Environmental Design (LEED) requirements linked to capital funding approval bring about physical and procedural components in new school construction that will increase operating expenses over the life of the building. 
[bookmark: _Toc494796312]STAFFING
Recruiting and retaining qualified staff in commercial facility trades remains an obstacle for FCPS and many other county school systems.  We realize that there is no simple solution to this situation on the horizon.  As such, we have committed to proactively developing a pool of trade mechanics from among our student body.  In 2017 we began to formulate plans for an HVAC academy.  Our intent is to partner with existing trade training institutions, such as the FCPS Career and Technology Center and the Associated Builders and Contractors Inc. (Barr Construction Institute) to create a pipeline of FCPS maintenance mechanics.  We also plan to develop a robust mentoring program within our team to support this effort.
[bookmark: _Toc494796313]Contract Management
The procurement process continues to divert ever-increasing effort from our primary mission.  Regulations require that we establish a contract for each commodity for which we spend at least $25,000 annually.  For example, if our 16 plumbers spend $8 per day on plumbing supplies, the accumulated value of these purchases will trigger the requirement for a plumbing supply contract.  Now the issue becomes how to establish a contract with one supplier, hoping to encompass all of the brands and vintages of our vast plumbing systems.
We now have 50 procurement contracts for goods and services, and we anticipate being required to establish at least eight more this year.  We will be requesting a new position for a department contract manager in fiscal year 2019.


[bookmark: _Toc494796314]Maintenance and Operations Department Overview
[image: ]Under the general supervision of Superintendent Dr. Theresa Alban, the FCPS Division of Operations manages several business functions under the direction of Paul Lebo, Chief Operating Officer.
[image: ]The Maintenance and Operations Department operates under the direction of Robert Wilkinson.  As Department Director, he is responsible for defining and executing the annual operating budget and work program.  The Department has five branches, as described below. 
[bookmark: _Toc494796315]Building Maintenance Branch
Curtis Orndorff serves as Manager of this Branch.  The Branch includes eight field offices geographically dispersed throughout Frederick County.  Each field office (or “Area”) is housed in one of our schools and provides regular and comprehensive customer service for up to ten facilities.  Area teams consist of one Supervisor, one Foreman, and ten technicians.  On average, each Area maintains 875,000 square-feet of enclosed space.  The Branch has one Project Manager whose duties include contract management and oversight of the Master Tradesmen.  The SchoolDude Administrator oversees system-wide processing of work orders and capital planning.  Finally, the Electronic Building Systems Shop includes one Supervisor and seven technicians that maintain critical systems, such as fire-alarm systems, building automation systems, and as well as select instructional technology.
This Branch’s responsibilities include:
Planned Maintenance – Perform scheduled preventive maintenance tasks to foster reliability, extend equipment life, ensure regulatory compliance, and improve energy efficiency.  Predictive maintenance of key equipment to identify detect anomalous operating conditions so that repairs can be enacted prior to equipment failure.
Unplanned Maintenance - Satisfy customer service requests, and correct faults found during planned maintenance.
Respond to emergency situations that serve as interruptions to instruction, or that threaten the safety or value of FCPS property.
Administer the SchoolDude work management system that maintains the asset inventory, processes maintenance tasks and customer service requests, and enables capital planning.
Manage sixteen (16) contracts, including those for water heaters, boiler and chiller repair, grease trap service, mechanical water treatment, plumbing parts, lighting, boiler repair, air filters, uniforms, cellular telephones, maintenance software, automated building controls, and the inspection and repair of fire-suppression systems, elevators, fire extinguishers, and bleachers.
[bookmark: _Toc494796316]Maintenance Projects and Grounds Branch
Gary Barkdoll serves as manager of this Branch.  This Branch consists of four trade shops and the grounds maintenance team.  They are collocated at the Hayward Road Complex so that they can quickly dispatch to all facility locations.
This Branch’s responsibilities include:
Trade shops have skilled tradesmen and equipment necessary to provide services not available within each of the Area teams.  These trades include locksmithing, roofing, carpentry, and painting.
Maintain and repair all competition fields, tracks, and tennis courts at ten high schools.
Supplement the groundskeeping efforts of site-based custodial teams by inspecting and correcting stormwater assets, and by providing tree service, fence repair, and mulching.
Repair groundskeeping and snow removal equipment used throughout FCPS.
Perform regular inspection and repair of all playgrounds to maintain safe environments for students.
Repair and replace concrete and asphalt paving.
Design and construct building modifications to correct structural deficiencies, to support instructional innovation, and to address accessibility deficiencies (relative to the Americans with Disability Act).
Manage ten contracts, including those for stage curtains, roofing, wood floor finishing, fencing, door hardware, painting services, painting supplies, flooring, concrete and paving.
[bookmark: _Toc430937512][bookmark: _Toc430937511][bookmark: _Toc494796317]Custodial Services Branch
John Carnahan serves as manager of this Branch.  The Branch includes two Custodial Specialists that work directly with site-based custodial teams to resolve issues and improve performance.  The tight coordination between Custodial Specialists and custodial teams is critical to quickly resolving facility issues that threaten to interrupt instruction.
This Branch’s responsibilities include:
Provide support and consultation to building administrators with regards to building operations and the oversight of site-based custodial teams.
Provide regular trade training and targeted professional development for all custodians.
Provide efficient and effective equipment, tools, and supplies that allow custodial teams to operate schools in compliance with both regulations and best management practices.
Maintain a cadre of trained, part-time substitute custodians that can be dispatched to individual schools daily to assist when short-staffed, or when facing some emergent situation.
Perform annual inspections at each school to gauge and adjust custodial practices for maximum effectiveness and efficiency.
Manage twelve (12) contracts, including those for custodial equipment supply and repair, ice melt, cleaning supplies, bottled water, hand soap, cleaning chemicals, snow removal, and mowing.
[bookmark: _Toc494796318]Environmental Compliance and Occupational Health Branch
Laura Olsen serves as manager of this Branch.  This Branch’s responsibilities include:
Provide technical support and consultation to building administrators, curriculum specialists, and others with regards to environmental compliance and occupational health concerns.
Maintain FCPS compliance with the regulations promulgated by Occupational Safety and Health Administration, Environmental Protection Agency, Maryland Department of the Environment, Maryland Department of Agriculture, and other agencies.
Operate 11 well water systems for schools that are not served by public water systems. 
Operate and manage swimming pool operations, including complete coordination of use by outside groups whose user fees help to offset pool operation costs.
Manage four contracts for industrial hygiene services, lead and asbestos remediation, emergency mitigation and repair, and fuel tank testing.
[bookmark: _Toc430937513][bookmark: _Toc494796319]Energy and Solid Waste Management Branch
This Branch operates under the general direction of Charlie Dalphon.  This Branch’s responsibilities include:
Coordinate strategic procurement of energy and utilities.
Contract for recycling, and waste collection and disposal services.
Prompt efforts to conserve resources via reduction in energy use and solid-waste generation.
Manage eight contracts, including those for electricity, natural gas, propane, heating oil, recycling, and solid waste services.


[bookmark: _Toc494796320]Staffing
[image: ]This figure presents the overall structure and staffing of our department, including its five branches.

The department is comprised of 152 highly-skilled professionals.  81% of staff is directly involved with performing on-site maintenance work in our school buildings.  Our working supervisors are either stationed in the field, or travel to our facilities daily to oversee the work of their team, interact directly with customers, and coordinate contractors’ work.  
[image: ]

Funding
[image: ]The Maintenance and Operations Department FY 2017 operating budget allocation is distributed in three budget classes.  In the simplest terms, the Board of Education provides our team with a total of $51,030,161 to operate, maintain, and upgrade all FCPS facilities. 
 Operation of Plant (Class 10) - Per the State budget guidelines, Class 10 funding supports activities concerned with keeping the physical plant open, comfortable, and safe for use.  Our department uses these funds to provide all FCPS facilities with utilities, custodial services, grounds maintenance, solid waste management, and snow removal.  Considerable funds are allocated to the maintenance and repair of high school competition athletic fields and courts in order to promote academic achievement and community engagement.
[image: ] Maintenance of Plant (Class 11) - Per the State Budget guidelines, Class 11 funding supports activities associated with keeping buildings and fixed equipment in their original condition of completeness or efficiency through repair, preventive maintenance, or replacement.  The State also allows for this budget category to support minor modernizations and alterations to change the original condition or function of equipment.   Included are costs for bringing a building into compliance with changing code requirements relating to safety, health, pollution, and fire code regulations.  This funding must also satisfy activities involved in maintaining and fueling vehicle other than school buses.
 Capital Outlay (Class 15) - Per the State Budget guidelines, Class 15 funds are used to provide facility-related modifications that serve to increase the value of the building.  For example, this funding could be used by the FCPS Construction Management Department to add a new storage shed to an already existing school facility.  Our Department has an allocation of $100,000 in Class 15 to fund the improvement of existing building automation systems.  We have been able to correct prolonged issues and integrate a large number of our schools into one integrated system.
We also have an allocation of $100,000 in Class 15 to fund high-priority facility modifications necessary to resolve specific situations hampering student and staff accessibility.  When a student or staff member with a disability is newly assigned to a facility we assess the facility’s ability to support that individual.  Our funding allows us to quickly enact changes to support that individual’s needs.  It should be noted that each of our facilities is “grandfathered” with respect to Americans with Disability Act (ADA) accessibility standards.  Aside from our department’s specific corrections, most facilities await a complete renovation to bring the facility into compliance with the current ADA standards.  An architect’s evaluation of all FCPS schools concludes that it would cost an estimated $11,776,000 to bring all schools into compliance with the 2010 ADA Standards for Accessible Design.
[bookmark: _Toc494796322]Maintenance Program
[bookmark: _Toc430937516][bookmark: _Toc494796323]Overview
[image: ]FCPS’ maintenance program is comprised of eight field (or “Area”) offices, and a central complex that houses our trade shops and administration.  Under this program, Area maintenance personnel are familiar with the buildings under their purview, and as such, they are best prepared to operate and service equipment, and they respond rapidly and decisively to emergent situations.  Area teams operate semi-autonomously, prioritizing work and allocating resources to satisfy both programmed maintenance and customer service requests.
Each team is housed in a school building assigned to their Area.  When practical, each technician has a van equipped for his or her trade that serves as a mobile workshop.  Cellular telephones and Wi-Fi capable tablet computers allow technicians to remain in contact with both their supervisors and the SchoolDude work processing software.  Wi-Fi connectivity offers the technicians access to electronically-stored construction drawings, equipment specifications, repair manuals, and allows them to order parts on-line that will be delivered directly to the worksite.
The central complex shops include the specialized trades and equipment associated with water treatment, roofing, grounds maintenance, electronic building system repair, locksmithing, carpentry, and painting.  FCPS’ Master Plumber, Master Electrician and the Superintendent of Water Treatment operate out of the central complex as well.
The Operations Branch supports the logistical and professional development needs of our 357 custodians.  The custodians are assigned to individual facilities and report to the school administration.  The duties that they perform daily contribute greatly to the healthfulness and aesthetics of schools, and they also perform many minor maintenance tasks such as replacing expired lamps, broken or stained ceiling tiles, and minor painting.  Our schools could not function and sustain uninterrupted occupancy without the cooperation and coordination between custodial and maintenance forces.
The Environmental, Health, and Safety Branch, and the Energy and Utilities Branch figure directly into the safety and efficiency of schools.  Much of the effort associated with regulatory compliance, for items such as underground fuel tanks and asbestos abatement, are accomplished by this team.  Regular and detailed analysis of energy consumption allows maintenance to quickly identify and correct buildings that have deviated from an energy-efficient operating condition.
[bookmark: _Toc494796324]Workflow Management
FCPS employs the SchoolDude software suite for workflow management.  We use several software modules, each supporting specific functionality.  The modules are also designed to integrate with one another to facilitate workflow and data exchange.  This figure shows how the individual functions in SchoolDude software are used to route workflow and share information between entities both inside and outside of the FCPS organization. 
[image: ]Equipment inventory is at the heart of the system.  We use this function to manage the data on individual pieces of equipment so that we can plan for its service, repair, and replacement.  Since work is assigned to specific equipment we are also able to compile lifecycle costs for strategic replacement analysis.  This replacement analysis is performed via the capital forecasting module.  Planned maintenance and service request allow us to establish and execute our preventive and predictive maintenance tasks, and to respond timely to the service needs of our schools.  All work, and associated costs, are captured in near real-time in the field via the technician’s tablet computers for subsequent analysis.
We allow and encourage individual teachers to submit service requests directly into SchoolDude.  This is the best means for us to receive timely and accurate information regarding issues affecting classroom instruction.  The teacher can provide maintenance with a window of time that the work can be performed without interfering with classroom activity.
[image: ]Prior to SchoolDude, Principals expressed concern that work was being performed without their knowledge.  In some cases, the work was something that they would preferred not to have happened.  In SchoolDude, all service requests entered by school staff are now routed through the Principal’s office for review and approval.  Once approved by the Principal, the work order is automatically forwarded to the Area Supervisor responsible for that school.  If the Supervisor is unavailable, others are assigned to respond to the request in a timely manner.
Since the Area Supervisor is most familiar with that school, and with the procedures and work teams within Maintenance, the Supervisor can assign the work to one of his or her technicians, or forward the work on to the trade shop that can accomplish the work.  As shown in the figure above, the teacher can choose to receive automatic updates, via email, with regards to the status and completion of their service request.
The facility scheduling module allows outside user groups direct access to the information and services that they need to rent a facility.  A user can check the availability of a building, room, or field, submit a request for rental, and provide the necessary liability insurance information.   The school administration can review and approve the individual rental requests, and submit work orders for custodians and maintenance to support the needs of the approved users.  Eventually, we will integrate the facility use module with our building automation systems so that heating and cooling will be automatically scheduled to support each approved rental.  This will result in savings, as SchoolDude records now show that our department expended $17,424 in labor over the past twelve months to manually schedule heating and cooling in support of facility rentals.
The planned maintenance module issues work orders directly to our contractors.  This facilitates the coordination of contracted activities such as elevator inspections, and also allows us to electronically capture their efforts, results, and costs directly in SchoolDude.  The Department has worked with SchoolDude and supply vendors to establish an e-procurement function tailored to FCPS’ needs.  While in an open work order, a technician can access the e-procurement function to purchase necessary parts and supplies.  The transaction is processed using the technician’s procurement card.  The entire transaction is captured in SchoolDude and recorded directly to the work order for cost accounting, and the vendor delivers parts and supplies to the work location usually within 24 hours.  For nonemergency repairs, this delivery option eliminates considerable technician travel between supply houses and school worksites.
We soon plan to implement the warehouse inventory module to expedite and track the issuance of custodial tools, equipment, and supplies to our individual schools.  All of our custodial teams are already using SchoolDude to request services and supplies, support the needs of outside user groups, and submit service requests to Maintenance.  This new capability will further improve efficiency and recordkeeping.
[bookmark: _Toc430937518][bookmark: _Toc494796325]Maintenance StrategyPlanned Maintenance
· Preventive Maintenance
· Predictive Maintenance
· Inspection
· Corrective Maintenance
Unplanned Maintenance
· Emergency Response
· Routine Repair
· Customer Service Requests
Renovation and Upgrade
Deferred Maintenance
Quality Assurance
Planning and Recordkeeping

FCPS employs a comprehensive approach to maintaining safe and effective schools, and to protecting the taxpayer’s capital investment.  It is important to note that our school buildings serve many functions beyond their primary mission of public education.  Many of our schools serve as election polling sites, emergency shelters, and gathering space for civic and recreational use.  Simply put, the maintenance strategy endeavors to avoid building system failure where practical, and expediting building system repair when failure occurs.  Each of the elements shown in this figure are discussed in detail below.
[bookmark: _Toc430937519][bookmark: _Toc494796326]Planned Maintenance 
Planned Maintenance primary objectives include:
Ensure reliability of life-safety systems such as fire alarms,
Ensure compliance with regulations associated with safety and environmental protection,
Minimize system failures that detract from an optimal learning environment,
Prolong the lifespan of equipment that cannot be replaced due to limited funding, and
Verify proper equipment function, and improve energy efficiency.
Preventive Maintenance
With Preventive maintenance (PM), one performs pre-defined maintenance tasks on a regular schedule, regardless of equipment condition.  Cleaning, inspecting, and servicing a heating boiler at the end of the heating season is one example of PM.  Successful PM programs have two primary components – an accurate, up-to-date equipment inventory, and equipment-specific procedures defining service schedules and tasks.
For equipment inventory FCPS uses the UniFormat equipment classification protocol for equipment inventory.  This protocol is issued by the American Society for Testing and Materials for use by architects, engineers, and maintenance personnel to ensure thoroughness and consistency throughout the entire facility lifecycle.  Specifically, FCPS employs UniFormat; A Uniform Classification of Construction Systems and Assemblies.  FCPS currently has over 182,000 inventoried assets in SchoolDude.
For PM schedules and tasks RSMeans Facilities Maintenance & Repair Cost Data (2011 Version).  RSMeans is a division of Reed Business Information, and the standards that they promulgate are widely accepted among facility professionals.  The RSMeans PM schema is not exhaustive, and in some cases FCPS must rely on other sources for PM schedules and tasks.  For life-safety systems (e.g., fire alarms and fire sprinkler systems) FCPS has adopted the more stringent PM procedures defined by the National Fire Protection Association.  In the case of custodial tractors our PM program is based on the tractor manufacturer’s recommended procedures, as RSMeans excludes this type of equipment.  
[image: ]This is one example of our PM schema.  All of the building equipment associated with heating, ventilation, and air-conditioning (HVAC) is classified by the designation “D30”.  The subset of HVAC equipment associated with heat generation, such as boilers, is classified by the designation “D3025”.  This example provides the RSMeans recommended maintenance for such boilers.  You can see that the recommendation includes monthly, quarterly, semiannual, and annual tasks.  We have inventoried all of our boilers in SchoolDude.  At the recommended intervals, and for each boiler, SchoolDude issues PM work orders with these specific tasks for our technicians to perform.
In the end, we are using national standards and best practices to perform a state-of-the-art PM program.  RSMeans also estimates the labor-hours necessary to provide these tasks.  When we fully combine our inventory with the prescribed PM tasks, we derive an accurate estimate of the labor-hours necessary to execute a PM program based on nationally recognized standards.  We no longer need to rely on imprecise labor ratios, such as one mechanic per 60,000 square-feet.
[image: ]The Building Maintenance Branch initiates over 51% of its work, by proactively scheduling PM, and by identifying and resolving deficiencies before they are reported by building occupants. 
Unbudgeted requests are typically renovations and improvements identified by individual schools to accommodate individual student needs (e.g., ADA), or to accommodate some changing instructional program.  Facility scheduling direct are work orders that require us to modify HVAC schedules to accommodate facility users who occupy the buildings outside of their normal operating hours.  We anticipate that future integration of the on-line, facility-scheduling software with our automated building controls will eliminate the need for us to program these changes.
Predictive Maintenance
[image: ]Predictive maintenance (PdM) monitors equipment while in operation to detect anomalous conditions or trends that warrant further investigation and perhaps preemptive repair.  This approach offers cost savings over preventive maintenance because technicians only need to perform maintenance work when warranted, as opposed to work based on a regular schedule.  Ideally, PdM also allows you to identify a problem before equipment failure, so that you can schedule preemptive repairs at a time that will not interfere with instruction.
Our two Predictive Maintenance Technicians, assigned to the Electronic Building Systems Shop, execute this program.  The Technicians use thermal (infrared) imaging to detect signs of mechanical and electrical deterioration in equipment.  They will report any adverse findings to the Area maintenance teams that will determine when and how to address the anomaly.  Our PdM is in the inception stage.  We anticipate PdM will yield substantial benefit, and will justify allocating more department resources to other promising PdM techniques, such as vibration analysis, and system-wide testing of the oil and refrigerant used in large air-conditioning chillers. 
Inspection
Inspections generally fall into one of three categories: 1) routine building evaluation, 2) regulatory, and 3) risk mitigation.
FCPS maintenance technicians perform daily building tours prior to full occupancy.  If Maintenance detects a major deficiency that could preclude school opening, personnel are on-site to initiate corrective action.  If they cannot correct the deficiency, maintenance can notify school administration so that they can make timely decisions regarding occupancy.  The tours also provide maintenance an opportunity to identify minor deficiencies, and to issue Corrective Maintenance work orders to address these deficiencies.  We will soon commence tracking the percentage of total Corrective Maintenance initiated by maintenance staff – we consider this key performance indicator to be indicative of our ability to minimize disruption of the optimal learning environment by identifying issues before being detected and reported by occupants.  As FCPS upgrades and integrates more building automation systems, computerized monitoring and reporting may supplant much of the routine tour function.
The State of Maryland Public School Construction Program inspects schools on a six-year cycle.  These comprehensive inspections ensure that each county’s maintenance department places proper emphasis on protecting the value and serviceability of school buildings.  FCPS endeavors to quickly correct any deficiency noted by the State following these inspections.  The State also requires that FCPS perform semi-annual inspection of each roof section.  These inspections serve to detect roof failures in their incipient stage, where the scope of repair and water-damage potential is less, and when warranty coverage is more likely to be in effect.  It also helps to characterize roof performance attributes that define trends in roofing material, roofing contractor performance, and roof replacement needs.
Regulatory agencies perform periodic and as-needed inspections, including the Frederick County Fire Marshal’s annual safety inspections, the Frederick County Health Department’s inspection of health rooms, swimming pools, and food preparation areas, the Maryland Department of Agriculture’s inspection of integrated pest management practices, and the Frederick County Sustainability and Environmental Resources office inspection of stormwater facilities.  Various regulations compel FCPS to engage certified inspectors for elevators, fire extinguishers, underground storage tanks, pressure vessels, bleachers, diving boards, and fire suppression systems.  Deficiencies found during these inspections are corrected as soon as possible as they can adversely affect occupant safety.
FCPS works collaboratively with its liability insurance carrier to conduct routine safety inspections.  The Manager of Environmental Compliance and Occupational Health enlists the participation of an insurance representative to provide on-call inspections and advisement when potential issues arise.  The periodic inspections focus primarily on curricular areas that may pose higher risk activities such as technical education, science labs, and theatre arts.
This year FCPS has created a position titled Risk and Safety Manager.  This individual will reduce or eliminate risk associated with physical and situational hazards that can cause injury or illness to students, staff, and other occupants of our facilities, and that may expose FCPS to litigation and insurance claims. Risk and Hazard Mitigation

Corrective Maintenance
Corrective Maintenance (CM) is comprised of the reparative tasks that result from faults found during Planned Maintenance.  Typically, if a technician detects equipment failure during a planned maintenance activity they will perform the repair at that time.  The technician may defer the repair if extensive effort is required, or if parts are unavailable.  In either case, the technician creates a work order in SchoolDude to capture the effort and cost associated with necessary repair.
Maintenance derives two key performance indicators from CM.  One is the ratio of Preventive Maintenance to Corrective Maintenance (or, PM-to-CM ratio).  This ratio helps evaluate PM effectiveness, specifically if PM is being performed too much, or too little.  FCPS will soon be in position to begin harvesting meaningful, analytical data from its SchoolDude work history.  Maintenance plans to use SchoolDude data to track this ratio, and determine how best to adapt its program accordingly. 
Another key performance indicator is Deferred Maintenance.  Incomplete PM or CM contributes to the cumulative Deferred Maintenance, which can serve as an overall indicator of facility conditions.  Generally, an increasing deferred maintenance trend may predict higher overall maintenance costs, unplanned asset failure, and in some cases, health and safety implications.  Deferred Maintenance is discussed later in this section.
Other
In many settings, custodial efforts influence facility conditions most visible to building occupants.  Clean and aesthetically pleasant schools promote the ideal learning environment.  The FCPS custodial crews and groundskeeping teams serve to preserve and improve facility conditions and aesthetics.  Custodial teams perform the PM for their cleaning and groundskeeping equipment, while Maintenance performs the repair.  In our work plan, maintenance and custodial staff combine efforts in several maintenance areas.  For example, custodians perform interior painting of individual rooms, while Maintenance takes on larger painting projects.   Custodial teams and contractors perform all mowing and landscaping activity, with the exception of competition athletic fields that are maintained by our Grounds Maintenance team.
[bookmark: _Toc430937520][bookmark: _Toc494796327]Unplanned Maintenance
Unplanned Maintenance includes activities that cannot be programmed or forecast, such as emergency repairs, equipment breakdown repair, and customer service requests.  FCPS satisfies this need via maintenance and custodial staff, and contracted services.
Emergency Response
School-based custodians provide the first level of emergency response.  During the onset of a facility emergency, a swift and decisive custodial response has proven to be critical in damage mitigation, remediation, and allaying the concerns of disrupted building occupants.  The Maintenance and Operations Department trains custodial teams on utility shut-offs and remediation techniques, and provides the resources to begin, and in most cases complete, post-emergency cleanup.
The Department’s Area maintenance program enables rapid deployment of technicians most familiar with the school in peril.  Most building system failures can be repaired immediately with in-house forces.  Maintenance has contracts in place with qualified contractors when emergencies require large-scale mobilization for cleanup and repair.  The Manager of Environmental Health and Safety personally, or with assistance of certified industrial hygiene professionals, ensures that remediated facilities are safe to reoccupy, when necessary.
Maintenance is in the formative stages of a Root Cause and Failure Analysis program.  The basis for this program will be to identify failures that pose the greatest threat for interrupting instruction, systematically analyzing past failures to identify the true root cause, and setting a practical course for failure prevention.  In the end, it is unreasonable to expect that failures will not occur, but conversely it is unreasonable to allow the same failures to occur repeatedly.  
Routine Repair
Many school building assets do not warrant routine maintenance.  The only maintenance provided to such assets is corrective, and then only after the asset has failed – this we commonly referred to as “run to failure”.  Maintenance employs this strategy for assets that are not critical to safe and effective facility operations, and where typically the cumulative costs to maintain these assets is greater than the cost to replace.
The school custodians participate in rectifying many common failures, such as clogged plumbing fixtures, lamp replacement, ceiling tile replacement, and touchup painting.  Where practical, the Department stocks parts for prompt repair, otherwise we depend on vendors for timely provision of necessary materials.  The Department routinely salvages components from defunct equipment, as many older systems contain parts no longer available from the original equipment manufacturer.  Maintenance vans serve as a form of mobile workshop where supplies, parts, and tools are readily available for routine repairs.  
Customer Service Requests
At each school, the principal is the chief administrator and instructional leader, responsible for all phases of its operation.  Maintenance acknowledges the momentous nature of a principal’s charge, and strives to support them in the most proactive manner.  In addition to routine interaction, our Department managers schedule visits with school principals, proactively soliciting concerns and suggestions.  The managers’ most important objective is to identify and resolve any protracted issues that affect safety and instruction, or simply divert the principal’s focus from more important activity.
[image: ]Maintenance employs SchoolDude to capture, evaluate, and process customer service requests.  SchoolDude’s Maintenance Work Order icon exists on every employees’ computer desktop, allowing them to submit requests personally into SchoolDude.  In the past, teachers would have had to relay their concerns for others that would submit work orders - unnecessarily extending the time necessary to correct the problem.
The Board of Education requires that school administrators seek and obtain permission before proceeding with facility modifications or improvements – whether the proposed change originates from an outside user group (e.g., sports booster club) or school staff.   This process is designed to avoid FCPS from unwittingly assuming liability or significant future maintenance costs.  Maintenance’s role in this process is to collect, evaluate, and adjudicate the requests.  In some cases, for an approved request with which the requestor provides the funding, we simply instruct them to proceed according to proper protocol.  If the request requires an expenditure of Maintenance resources, we prioritize and schedule the work as resources permit.
[bookmark: _Toc430937521][bookmark: _Toc494796328]Renovation and Upgrade
Maintenance routinely receives requests for facility improvement.  Requests originate from many sources, and are prompted by change in regulations, instructional technology, energy conservation, and space planning.  Maintenance plans and executes small renovation and system upgrades using a combination of in-house tradesmen and contractors.
For example, there are 41 school buildings that are, in whole or part, at least 25 years old.  As these aged facilities await a comprehensive renovation, Maintenance strives to provide interim improvements to address safety, instruction, comfort, and efficiency.  The Department has programmed operating-budget funding for specific upgrades affecting accessibility, building automation, energy conservation, and instructional initiatives.
The Department holds responsibility for situational compliance with the Americans with Disability Act (ADA).  The Maintenance Projects and Grounds Branch has a list of deficiencies for each existing school facility that was created by a professional architect.  The Branch uses this list to select projects each fiscal year based on the programmed funding.  The special education component of the Accelerated Achievement and Equity group notifies the Branch of an existing, or impending, student situation that requires prompt attention.  The Department of Human Resources provides the same manner of notification for employee situations.   These situations take precedence, and the Branch simply adjusts its annual retrofit plans to accommodate the greatest needs.
FCPS has made great strides in repairing, upgrading, and integrating the building automation systems (BAS).  These systems are mostly used to schedule, operate, and coordinate the HVAC systems.  The systems range from aged, technically-unsophisticated pneumatic systems controlled by mechanical time clocks to state-of-the-art, computer-controlled systems.  In the recent Department reorganization, FCPS reallocated staffing to create a BAS Coordinator position within the Electronic Building Systems Shop.  This Coordinator will provide the focus and expertise necessary for the shop to bring about system-wide improvement – specifically, the Department will continue to expand its capability and team with contractors in a manner that brings about change in the most expedient manner.  We now have over two-thirds of our schools integrated with common graphics and controls so that they can be monitored and manipulated remotely, either individually, in groups, or in their entirety.  We intend to have all of the schools integrated within four years.
Functional and effective BAS systems offer great benefit.  For example, the BAS can track HVAC system performance and alarm the Department of anomalies before conditions threaten the instructional environment.  When the Superintendent declares that schools are closed due to winter weather, the Department can rapidly and remotely place the school HVAC systems in an unoccupied mode, saving considerable energy.
Carpenters from the Building Projects and Grounds Branch design and enact small renovations that dramatically improve the instructional environment in aging schools.  The Electronic Building Systems Shop upgrades and replaces life-safety and audio-visual system, or major system components, which directly affect occupant safety and instructional effectiveness.  Over the past several years the Department focused on eliminating single points of failure that could threaten school operations.  For example, our Water Treatment Supervisor has led efforts to install and integrate two water wells in each well-fed school.  Area maintenance plumbers have installed energy-efficient natural gas domestic water heaters so that each school has two heaters, and where possible the water heaters are not standalone so as not to rely on the large heating boilers for generating domestic hot water.  As the County Health Department requires domestic hot water for food service and safe building occupancy, we are now less likely to have to close the school due to system failure.
[bookmark: _Toc430937522][bookmark: _Toc494796329]Deferred Maintenance
Regulatory - Facilities are typically obligated only to the regulations and codes in effect at the time of original construction.  During the life of a facility, select regulations emerge that FCPS cannot defer until a planned renovation – typically these address the most serious safety and environmental protection concerns.  FCPS has completed, or has plans and funds to complete, facility modifications associated with these select upgrades.  In general, all other regulatory-driven upgrades are deferred until the facility undergoes renovation or replacement.
Major Maintenance Repair (valued at greater than $100,000) - The Capital Improvement Program (CIP) must address these needs.  FCPS does not appropriate resources in Maintenance’s annual operating budget for this purpose.  Typical projects include replacement of HVAC systems, roofs, pavement, playgrounds, flooring, and windows and doors.   As an example, FCPS replaced the HVAC classroom units in Brunswick High School at a cost of $1.2 million – this was exclusive of central plant equipment that control these units, and supplies them with the hot and chilled water necessary to perform their function.  The Valley Elementary School received a new boiler, necessary to supply hot water to the classroom HVAC units, at a cost of $0.4 million.  Middletown Middle School benefits from replacement of four roof sections at a cost of $0.3 million – this represents 15% of the school’s total roof system.
The Department currently estimates that the current DM value of $412 million (for all schools, building and building systems – exclusive of site DM).  FCPS uses the SchoolDude Capital Forecasting module to capture and calculate DM.  Each building system is assigned an expected lifespan.  FCPS uses industry standard expected lifespans, as provided by SchoolDude, BOMA, ASHRAE, and NFPA, and in some cases changes the expected lifespan based on actual FCPS experience.  For example, SchoolDude uses a 30-year expected lifespan for boilers; FCPS uses a 35-year lifespan for its cast-iron, sectional boilers.  A building system becomes DM when it surpasses its expected lifespan.  The replacement values used to calculate DM are also based on FCPS recent values - $300/sq-ft for elementary and middle schools, and $315/sq-ft for high schools. $412
Million


The building system with the largest DM if heating, ventilation, and air-conditioning (HVAC).  One of the complexities of a DM analysis is trying to establish which building systems are practical to replace outside of a complete building renovation.  FCPS has generally determined that building-wide electrical and plumbing replacements are impractical unless included in a [image: ]renovation project. 
Minor Maintenance Repair (valued less than $100,000) - Maintenance must respond to these needs using the resources furnished in the annual operating budget.  Individual Branches within the Maintenance and Operations Department maintain lists of outstanding projects.  The Branches will soon incorporate these lists into SchoolDude so that this DM can be collated and evaluated in the same manner performed for CIP-funded needs.  As an example, the Maintenance Projects and Grounds Branch currently has a backlog of repair in several categories, including $1.6 million in asphalt paving, $0.5 million in tennis courts, $0.2 million in gym floors, $0.1 million in concrete, and $0.1 million in stage floors and curtains.  It is important to note that this is not an exhaustive list – there are many assets, such as masonry, not included in this list, and each list only includes the estimated cost for repairs that we have captured and assessed.
Outstanding Preventive and Corrective Maintenance - As stated above, FCPS has a PM program based on nationally recognized standards.  The Department lacks resources necessary to fully execute this PM program.  This statement does not assert, or imply, that FCPS falls short of providing safe and effective environments for instruction.  FCPS schools are well constructed and maintained, and the backlog of maintenance and repair, while increasing in this difficult fiscal climate, is not at a crisis level.
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FCPS intends to use routine Quality Assurance (QA) methods to systematically monitor and evaluate aspects of service to ensure that current processes produce quality results.  Over the next year, the Maintenance and Operations Department will develop methodology for data collection, ensuring that we can collect viable data in a manner that is efficient and replicable.  The resulting dataset will then serve as a baseline, enabling us to compare performance with industry standards, and use Root Cause and Failure Analysis to improve performance, where necessary.
Each Branch Manager is currently formulating, or implementing, their QA plan.  The Building Maintenance Branch’s ongoing efforts best illustrate the objectives and methods to be employed.  Using well defined procedures and forms, the Branch’s management team visits each Area to evaluate compliance and efficiency with respect to the following areas:  procurement, property accountability, overtime, and safety.  The sample below provides 11 of the 29 program components evaluated when the Building Maintenance management team performs a QA inspection of each Area team.  The five-member management team will spend an entire day evaluating the Area’s compliance and effectiveness.  This sample provides excerpts from one of their findings report.  The names of the specific schools have been deleted for presentation here in this document - it is always our intent to drive improvement, and never to embarrass our work teams.  To complete the process, the Area Supervisor responded to this report with their plan to rectify any adverse findings.
[image: ]

[bookmark: _Toc494796331]Inter-Divisional Integration
[image: ]Comprehensive and effective facility management takes considerable coordination between all FCPS departments.  The Maintenance and Operations Department works diligently with the instructional groups to ensure that we plan for emerging needs and respond to ongoing concerns.  We coordinate regularly with the Security and Emergency Management Department to respond to emergencies, and to ensure that the security and life-safety building systems are operational and effective.

The integration within the Facility Services group, in particular, must be comprehensive and effective.  The Facilities Planning Department operates under the direction of Beth Pasierb.  Our department regularly interacts with Planning regarding property rights issues and to provide the information necessary for Planning to generate the FCPS ten-year Educational Facilities Master Plan.  Maintenance and Operations provides recommendations and supporting information that aids in defining the prioritization and scope-of-work for all capital projects (e.g., new construction, renovation, and large building-system replacement).  
The Construction Management Department operates under direction of Roger Fritz.  Our Department participates in formulating the Design Guide Standards for the Design of New and Renovated Facilities that FCPS promulgates to architects for all future construction projects.
When pursing construction of a specific school, Construction includes Maintenance in all phases of design, from Educational Specification development design to detailed design and bid specification review.  Before and during construction, the maintenance Area Supervisor that will assume responsibility for the new school has direct access to the architect, engineers, and construction management personnel for bilateral consultation and advisement.
During school construction, Area maintenance staff serve in a supplemental inspection capacity, ensuring that equipment is installed in a manner that facilitates efficient operation and maintenance.  Area staff [image: ]will use these opportunities to complete their equipment inventory so that PM activity can commence upon school opening.  
Construction-related contracts include provisions for both engineers and construction subcontractors to provide Maintenance post-construction training on the operating and maintenance of building systems.  Most training is recorded for future reference.  Several months post-construction, Construction convenes a meeting so that all parties can review the completed facility and offer “lessons learned”.  The intent is to foster an ever-improving design for all FCPS facilities.
Maintenance and Operations Department arranges for repairs while under warranty, and coordinates with Construction to track both resolution and contractor responsiveness. Warranty and punch list items are open for discussion at the monthly Project Coordination Meetings between the departments.
Finally, at the end of a facility’s lifecycle, Maintenance identifies building components that must be salvaged prior to demolition by the Construction Department.  This has proven to be effective in that many of our older schools still contain viable, and valuable, building assets that can be recycled for use elsewhere.  In addition, many aged building systems have components that are no longer manufactured, and these components may serve as vital spare parts when no other parts source exists.


[bookmark: _Toc430937525][bookmark: _Toc494796332]Glossary of Acronyms

ADA				Americans with Disabilities Act
BAS				Building Automation Systems
CIP				Capital Improvement Program
CM				Corrective Maintenance
CRV				Current Replacement Value
DM				Deferred Maintenance
EH&S				Environmental, Health, and Safety
FCI				Facility Condition Index
FCPS				Frederick County Public Schools
FMP				Facility Management Professional
FY				Fiscal Year
HVAC				Heating, Ventilation, and Air-Conditioning
IFMA				International Facility Management Association
KPI				Key Performance Indicator
LEA				Local Education Agency
LEED				Leadership in Energy and Environmental Design
NFPA				National Fire Protection Agency
PdM				Predictive Maintenance
PM				Preventive Maintenance
PSCP				Public School Construction Program
QA				Quality Assurance


[bookmark: _Toc494796333]Appendix A (Facility Condition Index, by School)

[image: ]Per the International Facility Management Association:  the Facility Condition Index (FCI) is a standard facility management benchmark that is used to objectively assess the current and projected condition of building assets.  By definition, the FCI is defined as the ratio of current year required renewal cost to current building replacement value.  The purpose of the FCI is to provide a means for objective comparison of building conditions, as well as allowing decision makers to understand building renewal funding needs.  IFMA defines building condition in terms of the FCI as follows:

[image: ]The table below gives the current FCI value for each FCPS school.  It also provides a projected FCI value, extrapolating the current value to ten years in the future, assuming that no additional capital funding is allocated to replace aging building systems at that school.  The Area column designates the maintenance area to which each school belongs.
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Grounds Branch

Gary Barkdoll, Manager

Environmental Compliance and 

Occupational Health Branch

Laura Olsen, Manager

Custodial Services Branch

John Carnahan, Manager

Energy and Utilities Branch

Charlie Dalphon, Coordinator

Maintenance and 

Operations Department

Robert Wilkinson, Director
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(2) Grounds Foreman

(6) Grounds Crew Worker

(1) Equipment Repair Foreman

(1) Equipment Repair Tech

(1) Carpenter Foreman

(3) Carpenter

(1) Roofer Foreman

(2) Roofer

(1) Locksmith Foreman

(1) Locksmith

(1) Painter Foreman

(4) Painter

(2) Electronic Bldg Sys Tech II

(2) Electronic Bldg Sys Tech I

(2) Predictive Maint Tech

(1) Bldg Automation Sys Tech 

BUILDING MAINTENANCE (111)  MAINT PROJECTS & GROUNDS (29) ENVIRONMENTAL/HEALTH/SAFETY (5)

(8) Maintenance Area Supervisor

CMMS Administrator

Project Manager II

Project Manager III

Water Treatment Superintendent

Grounds Supervisor

OPERATIONS (4)

ENERGY AND UTILITIES (1)

DIRECTOR’S OFFICE (2)

Project Manager IV

Master Electrician

Master Plumber

CMMS Data Quality Specialist

Electronic Bldg System Supervisor

Water Treatment Operator

(2) Pool Operator Supervisor

(8) Maintenance Area Foreman

(32) HVAC Mechanic

(16) Electrician

(16) Plumber

(16) General Mechanic

Manager

Secretary

Manager

Secretary

Manager

Coordinator

Manager

Secretary

(2) Custodian Support Specialist

Director

Secretary
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Position Type

Tradesperson

Working Supervisor

Management

Administration

Quantity

123

19

6

4

Percent

81%

12%

4%

3%
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Wages and Benefits $20,188,303

Operations $19,563,686

Maintenance $624,617

Wages (part time) $191,500

Custodial $180,000

Maintenance $11,500

Wages (overtime) $13,232

Custodial $5,732

Maintenance $7,500

Contracted Services $1,995,977

Refuse and Recycling $493,900

Snow Removal $377,356

Facility Rental $299,072

Non-Building Repairs $223,949

Environmental Compliance $192,000

Landscaping $175,000

Energy Services $70,000

Septic Services $52,000

Other $51,900

Custodial Equipment Repair $35,000

Extermination $18,300

Architect/Engineering $7,500

Supplies and Materials $1,153,813

Custodial Supplies $873,113

Non-Building Repairs $93,800

Maint/Cust Equipment Repair $93,000

Well Water Treatment $35,000

Other $33,300

Fuel and Lube $25,600

Other Charges $12,682,940

Electricity $7,667,048

Natural Gas / Propane $2,081,908

Heating Oil $1,600,000

Water / Sewer $1,300,000

Professional Development $14,200

Other $12,184

Uniforms $7,600

Vehicles and Equipment $170,000

Maintenance $100,000

Custodial $70,000

Total:$36,395,765

Class 10 (Operation of Plant)
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Wages and Benefits $10,988,154

Wages (part time) $1,500

Wages (overtime) $31,000

Contracted Services $1,535,112

Engineering/Specialized Services $100,000

Grease Traps $15,000

Contracted Maintenance $1,420,112

Supplies and Materials $1,700,830

Fuel and Lube $241,569

Tools $40,000

Maintenance Supplies and Parts $1,419,261

Other Charges $184,800

Professional Development $67,500

Permits and Licenses $7,500

Uniforms $69,000

Communications $35,000

Other $5,800

Vehicles and Equipment $193,000

Total:$14,634,396

Class 11 (Maintenance of Plant)
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Area 

1

Frederick County

660 square-miles 
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Maintenance and 

Operations

School Administrators

FCPSFacilities Services

Outside

User Groups

Planning

Vendors

Contractors

E-

Procurement

Planned

Maintenance

Capital

Forecasting

Service 

Request

Inventory

Management

Facility

Scheduling

Equipment

Inventory
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Maintenance

Teacher

Submit Work Order

Principal

Approve

Area Supervisor

Assign

Area Technician

Complete work

Recordkeeping

School

Work flow

Status update
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Boiler, Steam, Oil/Gas/Comb.

PM Components Labor-hrs. | W ™ Q s A
PM System D3025 140 4950
Boiler, steam; oil, gas or combination fired, over 1000 MBH
1 Inspect fuel system for leaks or damage. 098 J A /. J
2 Change fuel fiter element and clean strainers; repair leaks, where 1027 J
applicable.
3 Check main flame failure protection, positive fuel shutoff and main 147 J J J J
flame detection scanner on boiler equipped with spark ignition (oi
bumer).
4 Check for proper operational response of buner to'thermostat 199 . J J
controls.
5 Inspect all gas, steam and water lines, valves, connections for leaks 195 7 J J
abor damage; repair as necessary.
6 Check feedwater system and feedwater makeup control and pump. 091 J J J J
7 Check and lubricate bumner, blowers and motors as required. 120 J 4 J
8 Check operation and condition of safety pressure relief vaive. 069 J J J J
9 Check combustion controls, combustion blower and damper modulation 199 J
control.
10 Checkallindicator lamps and water/steam pressure gauges. 109 J J . J
11 Check electrical panels and wiring to bumer, blowers and ther 140 J J J
components.
12 Clean blower airintake dampers, if required. 069 J J J
18 Check condition of flue pipe, damper and exhaust stack. 147 J J J J
14 Check boier operation through complete cycle, up to 30 minutes. 884 J J V2
15 Check water column sight glass and water level system; clean or A27 J J J J
replace sight glass, if required.
16 Clean firebox (sweep and vacuum). 1144 i
17 Check fuel level with gauge pole for oil buming boilers. 046 J J J i
18 Inspect and clean oil burmer gun and ignition assembly where 1.1% J
appiicable.
19 Clean area around boller. 182 J J J J
20 Fill out maintenance checkiist and report deficiencies. 022 J ¢ J v
Total labor-hours/period 1038 | 2645 | 2645 | 6211
Total labor-hours/year 8304 | 5290 | 2645 | 6211
- -
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Work Activity Work Orders Hours Worked %

Work initiated by Maintenance

Preventive Maintenance (PM) 28,327 69,361 38.2%

PM Deficiency 1,342 3,063 1.7%

Corrective Maintenance 2,502 20,216 11.1%

QA Inspections & Corrective Actions 63 232 0.1%

Subtotal:   51.2%

Work initiated by Others

Service Request 11,928 36,996 20.4%

Unbudgeted Request 71 472 0.3%

Food Services 454 1,578 0.9%

Loss & Damage 38 310 0.2%

Facility Scheduling Direct 6,819 1,061 0.6%

Subtotal:   22.3%

Other

Administrative, Training, Leave, Vandalism 558 48,202 26.5%

Grand Total:   52,102            181,491             100%
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ASSET INVENTORY:

Using the Uniformat

inventory schema, 

we inventoried 944 

large centrifugal 

pumps critical for 

heating and cooling

PM SCHEDULE/TASKS: 

Based on RS Means 

recommended standards, 

FCPS technicians service 

pumps semiannually

Predictive Maintenance Preventive Maintenance

WORK ORDER

Inspect

Align

Lubricate

Clean

THERMAL IMAGING:

FCPS technicians 

scan pumps 

annually to detect 

performance 

anomaly that could 

result in failure

WORK PLANNING:

Technicians use 

tablet computers to 

process PM work 

orders, and to 

record labor and 

materials 

expenditures
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Building System Includes DM

HVAC Fuel oil tank, controls/instrumentation, chillers, boilers, terminal/package units, distribution system 141,093,811

Interior Finishes Interior finishes - floor, ceiling, wall 106,425,867

Electrical Lighting, generator, transfer switches, conduit, wire, etc. 52,973,157

Plumbing Plumbing fixtures, rain water drainage, domestic water distribution, sanitary waste 34,585,712

Exterior Enclosure Exterior doors, windows, walls 30,647,892

Interior Construction Interior doors, partitions, stairs, bath accessories, lockers, casework, etc. 19,074,123

Fire Protection Fire alarm & detection, sprinklers/standpipe 14,131,898

Roofing BUR, metal, shingle, slate 4,778,699

Portable Classrooms 4,650,000

Conveying Elevator, wheel Chair lift 3,433,842

Total: 

411,795,001 $ 
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INSPECTORS: Orndorff (Mgr), Connatser(Proj Mgr), Madrake (CMMS Admin), Smith (Master Plumber), Wilson (Master Electrician) DATE:  11/04/2015

YES NO

X

X

X

X

X

X

X

X

X

X

PM: Asset Inventory Control - verify records are current, and that Mechanics are identifying 

and reporting non-inventoried equipment identified for proper processing, i.e. changes/additions/  

deletions to the inventory.

Comparing field changes w/ CMMS inventory shows Plumber not reporting 

changes. Observed techs properly labelling panels while performing PM.

Boiler, hot water heater, and compressor certificates valid and on display.

Boiler Room Recordkeeping - Tour Logs, Boiler Logs and Chiller Logs in use and up-to-date

INSPECTED

PM: Asset Identification - Assess thoroughness of asset inventory, and random work orders 

for proper assignment.

FINDINGS

Vehicles - Inspect for cleanliness, material stock, fire extinguisher and first-aid kits.

Property Records provided for all employees and trucks. Records vary per 

employee, truck inventories are not signed off/acknowledged by employees.

Property Accountability - Receipt of Property forms property used

REGS: Elevators -  Certificates up-to-date and displayed

Randomly selected fire extinguishers were inspected and tags so marked

No anomalies found.

QUALITY ASSURANCE INSPECTION REPORT

Exterior lighting at Middle School not individually identified on building or map. 

Repaired equipment not identified on wo #103049 or #104887. High School 

electrical panels not properly marked.

Plumbers van clean, but lacked sufficient stock for efficient operation.

PROGRAM COMPONENT

Area Supervisor and Foreman not regularly performing QA evaluation of their 

technicians' completed work orders.  WO #105050 - Checked PM for eye 

wash stations in Room 422, found no problems.  WO #101657 - Checked 

completed Boiler Monthly PM; labor-hour projection was 0.42 hours, but 

technician logged 1.0 hour.  WO #100348 - exhaust fans PM'd  12/27/15, 

equipment not labeled properly, 3 of 8 fan units checked were found to not 

have had any work performed on them, found one unit dirty with a worn belt, 

second exhaust fan (F27) found a loose worn belt and dirty unit. 

PM: Work Orders - evaluate randomly selected work orders from previous month; assess 

quality of work and recordkeeping

Records and field evaluation shows that all equipment tested and design tags 

present.

LIFE-SAFETY: Fire Sprinkler Systems - All Sprinkler System inspections have been 

performed as required and noted, visually inspect Sprinkler System Design tags are present.

REGS: Pressure Vessels - Certificates up-to-date and displayed

State Inspection Certificate present and current.

LIFE-SAFETY: Fire Extinguisher - inspected and serviced as required, tags properly marked

Elementary School X - roof drain has debris/weed-growth; cannot function 

properly.  Elementary School Y - found noisy classroom HVAC unit; made 

repairs to unit while on site.

General Building Visual Inspections - evaluate overall condition of the facility


image24.emf
Construction Management 

Department

Facilities Planning 

Department

Maintenance and 

Operations Department

Facility Services

Chief Operating Officer

Division of Operations

Planning

Capital improvements program

Enrollment projections

Redistricting

Land acquisition

Construction Management

New school construction

School additions and renovations

Capital systemic projects

Portable classroom renovation

Maintenance and Operations

As define in this document

Transportation Services 

Department

Central Office Management 

Department

Security and Emergency 

Management Department
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Justification

Definition

Design

Construction

Demolition

Facility capital needs

Facility condition ratings

Feasibility study input

Scope of work input

Plans review

Equipment selection

Inspections

Submittal review

Equipment salvage

FACILITY LIFECYCLE

Maintenance and Operations

$

Planning

Construction
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IFMAFCIGuide

Good

Fair

Poor

Critical

0 ≤ FCI≤   5% 

5% < FCI≤ 10% 

10% < FCI≤ 30% 

30% < FCI
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SCHOOL  FCI 

(CY2017)

FCI 

(CY2027)

AREA SCHOOL  FCI 

(CY2017)

FCI 

(CY2027)

AREA

Catoctin High 30% 63% 1 Glade Elementary 15% 28% 5

Emmitsburg Elementary 25% 33% 1 Governor Thomas Johnson Middle 6% 33% 5

Lewistown Elementary 53% 54% 1 Liberty Elementary 69% 69% 5

New Midway Elementary 36% 41% 1 Linganore High 0% 6% 5

Sabillasville Elementary 60% 60% 1 Staff Development Center, Walkersville B 42% 46% 5

Thurmont Elementary 41% 43% 1 Walkersville Elementary 23% 37% 5

Thurmont Middle 57% 61% 1 Walkersville High 29% 54% 5

Thurmont Primary 6% 29% 1 Walkersville Middle 71% 80% 5

Wolfsville Elementary 15% 33% 1 Ballenger Creek Elementary 21% 32% 6

Woodsboro Elementary 36% 50% 1 Ballenger Creek Middle 13% 24% 6

Brunswick Elementary 27% 46% 2 Carroll Manor Elementary 21% 35% 6

Brunswick High 23% 27% 2 Earth and Space Sciences Laboratory 0% 6% 6

Brunswick Middle 24% 36% 2 Lincoln Elementary 0% 3% 6

Middletown Elementary 31% 61% 2 Lincoln Elementary School (A) 29% 63% 6

Middletown High 43% 65% 2 Orchard Grove Elementary 14% 35% 6

Middletown Middle 62% 74% 2 Tuscarora Elementary 3% 15% 6

Middletown Primary 3% 15% 2 Tuscarora High 2% 14% 6

Myersville Elementary 30% 40% 2 Valley Elementary 61% 64% 6

Crestwood Middle 3% 15% 3 Centerville Elementary 3% 15% 7

Frederick High 0% 0% 3 Green Valley Elementary 34% 63% 7

Hillcrest Elementary 15% 31% 3 Kemptown Elementary 39% 45% 7

Parkway Elementary 60% 60% 3 Urbana Elementary 47% 71% 7

Rock Creek 43% 54% 3 Urbana High 14% 38% 7

Waverley Elementary 43% 80% 3 Urbana Middle 3% 16% 7

West Frederick Middle 5% 11% 3 Windsor Knolls Middle 15% 44% 7

Career and Technology Center 29% 53% 4 Deer Crossing Elementary 13% 37% 8

Governor Thomas Johnson High  22% 42% 4 New Market Elementary 36% 48% 8

Heather Ridge 16% 30% 4 New Market Middle 35% 61% 8

Monocacy Elementary 24% 44% 4 Oakdale Elementary 5% 24% 8

Monocacy Middle 34% 42% 4 Oakdale High 0% 6% 8

North Frederick Elementary 0% 3% 4 Oakdale Middle 6% 24% 8

Whittier Elementary 6% 23% 4 Spring Ridge Elementary 16% 27% 8

Yellow Springs Elementary 45% 49% 4


image1.emf
Capital

Improvement

Program

Comprehensive

Maintenance 

Plan

Educational

Facilities

Master

Plan

Asset 

Management 

data

Maintenance 

and Operations 

Department

Facilities Planning 

Department
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Mission Related 

Outcomes

Compliance Related

Outcomes

Condition Related

Outcomes

Efficiency Related

Outcomes

Stakeholder    

Related

Outcomes

Facility 

Management

• Industry Standards

• Best Practices

• Benchmarks

Department Strategic Plan

“Maintaining the Optimal

Learning Environment”

Maintenance

• Emergency Response

• Customer Service

• Preventive Maintenance

• Predictive Maintenance

• Corrective Maintenance

• Project Management

Operations

• Custodial Services

• Environmental Compliance

• Occupational Health & Safety

• Utilities and Services

Process Control

• Asset Management

• Staff Development

• Quality Assurance

• Performance Measurement

Regulatory 

Agencies

FCPS  Board 

of Education

• Mission/Objectives

• Aspirational Goals

• Resources

• Policies

• Programs

• Audit and Inspection

Community and Government

R

E

P

O

R

T

I

N

G

I N P U T P R O C E S S O U T C O M E

Professional


