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Informational – City of Lowell Organizational Study of Facilities Maintenance

In response to several motions passed by the City Council regarding the ongoing issues involving
municipal facilities, specifically those in the Lowell Public School district, the Administration
solicited the professional services of the Collins Center at UMass Boston to compile a
comprehensive organizational assessment of the current DPW lands & buildings division. Tasks
included but were not limited to identifying and recommending best practices in facilities
maintenance and determining how to most cost effectively maintain city and school facilities. In
2012, the Collins Center prepared a report for the City on the Department of Public Works—
overall. The current report differs from that effort in that it provides a much more detailed review
of facilities management than was possible during the prior effort. Through staff interviews,
analysis of available data, and site visits to various facilities; a sense of the general strengths of
and challenges facing DPW was noted and recommendations were presented based on industry
best practices.
These recommendations were intended—by the Administration—to serve as a blueprint for
continuous improvement to the department as the newly appointed DPW commissioner began to
conduct his own assessment of the current state of affairs. Now that the report is complete, the
managerial focus will shift from the assessment phase to that of implementation. Through the
LowellSTAT process, the City Manager’s Office will work with DPW to review the feasibility
of each and every recommendation with relentless follow-up and measure its relative success by
analyzing performance data. It is likely that certain institutional changes may follow, some of
which may require codification by the City Council via changes to various ordinances. Other
organizational adjustments may also be necessary.
Attached is the completed study. Monica Lamboy, the principal author of the report, will be
available at the July 24th City Council meeting to present key findings and answer any questions
that the City Council may have. The forthcoming LowellSTAT presentations and follow-up
reports will be provided and can serve as policy guidance for consideration by the Municipal
Facilities Subcommittee of the City Council. Concurrently, a separate, comprehensive facility
assessment is underway to give the Lands & Buildings division a guide for preventative
maintenance scheduling; a key component of managing the current stock of municipal buildings.
Each of these matters will be monitored closely and reported back as updates become available.

Organizational Study of
Facilities Maintenance
Lowell, MA
July 2018

Edward J. Collins, Jr. Center for Public Management
___________________________________________________________

McCORMACK GRADUATE SCHOOL OF POLICY AND GLOBAL STUDIES
___________________________________________________________

THIS PAGE IS INTENTIONALLY BLANK

Table of Contents
Executive Summary....................................................................................................................................... 5
Scope and Methodology ........................................................................................................................... 5
Overview ................................................................................................................................................... 5
Background ................................................................................................................................................. 11
Inventory of Facilities .............................................................................................................................. 11
City Facilities ....................................................................................................................................... 11
School Facilities ................................................................................................................................... 13
Mission, Roles, & Responsibilities........................................................................................................... 17
City Land & Buildings Division ............................................................................................................. 17
School Custodial and Facilities Maintenance Services........................................................................ 18
Capital Planning .................................................................................................................................. 19
Staffing and Organizational Structure..................................................................................................... 22
City Land & Buildings Division ............................................................................................................. 22
School Custodial and Facilities Maintenance Services........................................................................ 24
Operating Budget and Overtime............................................................................................................. 25
City Land & Buildings Division ............................................................................................................. 25
School Custodial and Facilities Maintenance Services........................................................................ 27
City & School Budget Summary .......................................................................................................... 29
Technology .............................................................................................................................................. 32
City Land & Buildings Division ............................................................................................................. 32
School Custodial and Facilities Maintenance Services........................................................................ 32
Facility Asset Maintenance Cycle ................................................................................................................ 35
School Facility Maintenance, Educational Attainment & Property Values................................................. 37
Impact on Educational Attainment ..................................................................................................... 37
Impact on Property Values ................................................................................................................. 38
Findings/Recommendations ....................................................................................................................... 41
Appendices.................................................................................................................................................. 75
Appendix A – City Facilities Inventory..................................................................................................... 77
Appendix B – School Facilities Inventory ................................................................................................ 79

THIS PAGE IS INTENTIONALLY BLANK

EXECUTIVE SUMMARY
SCOPE AND METHODOLOGY
The City of Lowell hired the Edward J. Collins, Jr. Center for Public Management at the University of
Massachusetts Boston to review facilities maintenance operations and make recommendations for
improvements. Tasks included but were not limited to identifying and recommending best practices in
facilities maintenance and determining how to most cost effectively maintain city and school facilities.
In 2012, the Collins Center prepared a comprehensive report for the City on the Department of Public
Works. This report differs from that effort in that it provides a much more detailed review of facilities
management than was possible during the prior effort.
The Land and Buildings Division (LBD) within the Department of Public Works (DPW) is responsible for
maintaining a total of 50 city and school buildings located at 48 different sites across Lowell. These
range in size from several small structures at Cawley Stadium to the Lowell High School campus, which is
the largest municipal facility in the city. Collectively, they total 2.87 million square feet of space and are
the subject of this study. Not considered in this study are water treatment and distribution facilities
(e.g., water treatment plant, pumping stations, etc.), since they are maintained by the Water
Department and City-owned parking structures, which are overseen by the Parking Department.
As part of the effort to review facilities maintenance, the Center’s project team:






Interviewed key city and school administrators and facilities maintenance staff;
Reviewed relevant school and city organizational charts, job descriptions, budgets and
expenditures;
Analyzed work order data;
Took guided tours of several school and city buildings; and,
Researched best practices in facilities maintenance.

While property maintenance responsibilities in Lowell have been largely consolidated within the Land &
Buildings Division (LBD), school custodians and school personal are key collaborators in the maintenance
effort, as they keep school facilities clean, undertake minor maintenance activities such as changing
filters, and often are the first people to identify and report maintenance issues that require attention.

OVERVIEW
Through staff interviews, analysis of available data, and site visits to various facilities, a sense of the
general strengths of and challenges facing LBD was noted. It is clear that the philosophy of “do more
with less” is at work within the division, but studies have shown that underinvestment in facilities
maintenance actually results in increased costs, as opposed to savings.

Strengths:
Lowell Organizational Study of Facility Maintenance
Edward J. Collins, Jr. Center for Public Management

Page 5

1. Solid institutional knowledge of city and school buildings.
2. Good inter- and intra-departmental operational level communication, collaboration, and
support. For example: the Deputy Superintendent of the Lands & Buildings Division (LBD) and
the School District Facilities Manager are in regular communication, as are the LBD and the
Highway and Parks Divisions.
3. Staff technicians adept at creative problem solving.
4. Demonstrated staff resiliency, flexibility, and ability to reprioritize workload while working in a
highly dynamic environment.
5. A high percentage of city and school buildings equipped with modern Electronic Management
Systems (EMS) which notify managers remotely of system stoppages or failures. (However,
concerns exist regarding the reliability of the system(s).)
6. Strong energy saving program that is designed to achieve energy reduction targets, offers
funding for new/replacement equipment and components, and engages in ongoing monitoring
of energy consumption.
7. Commitment to the city and School District as evidenced by low staff turnover.
8. Modern electronic work order system in place for school buildings.
Challenges/Areas for Improvement:
1. Significant understaffing in facilities maintenance based upon the inventory to be maintained.
2. Lack of a work order system to manage facilities needs at city buildings and limited utilization of
electronic system in place for school buildings.
3. Need for organizational structure and management team equipped to oversee several hundred
million dollars in capital investment needed in next 5-10 years.
4. Potential loss of millions of dollars in Massachusetts School Building Authority (MSBA)
reimbursement for eligible projects if not pursued in a strategic and timely manner.
5. Lack of information available regarding current and future capital needs in city buildings.
6. Existing multi-step procurement process (even for relatively small parts and supplies)
contributes to delays in work order completion.
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SUMMARY OF RECOMMENDATIONS
Operational Assessment of Lowell Facilities Maintenance and Custodial Services
Page
43

47

51

Finding/Recommendation

Time Frame

Cost Impact

Finding 1: The Land & Buildings Division is understaffed when taking into account the total square
footage for which it is responsible.
Recommendation 1.1: Over the next two fiscal years, add 3-4 FTE
FY2019$297,000
technicians to LBD.
FY2020
Recommendation 1.2: At the earliest feasible date, discontinue in house
TBD
painting services and create a budget line item for outside painting
services.
Recommendation 1.3: Consider dividing staff into at least two geographic Spring 2019
teams to increase workers’ in-depth knowledge of a smaller portfolio of
buildings, and to provide management with greater flexibility in making
assignments.
Recommendation 1.4: Perform a salary survey to determine if Lowell
Fall 2018
~$9,000 for
salaries are competitive, and take steps to make sure salaries and benefits
pay & class
are competitive.
study
Recommendation 1.5: Reconsider LBD’s role in holiday lighting and other Spring 2019
special events.
Finding 2: The Land & Buildings Division operates predominantly in a response mode, as opposed to a
proactive preventative maintenance mode.
Recommendation 2.1: Hire an outside firm to develop multi-year
Summer
$175,000
preventative maintenance plans for all city and school buildings and
2019
(includes Rec
prepare a calendar of activities to be undertaken each month and week.
3.4 below)
Recommendation 2.2: Determine which preventative maintenance work
Fall 2019
should be done in-house and which should be contracted at the start of
each fiscal year.
Recommendation 2.3: In the summer of 2018, perform a comprehensive
Summer
TBD
assessment of all school interior and exterior doors and associated locking
2019
mechanisms.
Recommendation 2.4: Prior to the close of each school year, develop a
Annually
punch list of work to be performed at school sites over the summer and
determine if additional staff resources will be needed to complete the
work.
Recommendation 2.5: Protect facilities maintenance operating budgets
FY2019
from further cuts until an evaluation can be performed regarding the
appropriate level of funding needed.
Finding 3: City and school facilities management is not adequately staffed or structured to oversee the
hundreds of millions of dollars in capital investment needed in the next five to ten years.
Recommendation 3.1: Create a new facilities management department Spring 2019
reporting to the Assistant City Manager for Operations.
Recommendation 3.2: Create a new Director of Land & Buildings position Spring 2019
$115,000
responsible for managing capital projects and strategically moving LBD
from a response mode into a proactive preventative maintenance mode,
among other duties.
Recommendation 3.3: Consider transferring the Energy Manager positon Spring 2019
into the new department.
Recommendation 3.4: Hire a firm to conduct a comprehensive assessment
See Rec 2.1
of all City facilities and to update the 2014 Capital Needs Assessment for
above
the schools, as needed.
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SUMMARY OF RECOMMENDATIONS
Operational Assessment of Lowell Facilities Maintenance and Custodial Services
Page
55

59

61

63

Finding/Recommendation

Time Frame

Cost Impact

Finding 4: More than $140 million in capital investment will be needed in Lowell schools over the next
ten years (excluding the high school project). However, other than the high school project, the School
District has not pursued MSBA grant funding in recent years.
Recommendation 4.1: Contact the MSBA and ask for a formal meeting to Spring 2019
familiarize them with the Lowell school building needs identified in the
2104 study, discuss the types of assistance the MSBA can provide, and
consider a potential schedule of projects for submission.
Recommendation 4.2: Assign responsibility for coordinating the MSBA
Fall 2018
application process to the Assistant Superintendent of Finance/School
Business Manager along with the administrative oversight of approved
projects
Recommendation 4.3: Identify those projects that qualify for MSBA Spring 2019
Significant
reimbursement and establish a multi-year schedule of applications to be
savings
submitted each year.
anticipated
Finding 5: In recent months, periods of low temperatures have produced catastrophic building failures
which in turn have resulted in extensive damage and building closures.
Recommendation 5.1: Ensure that multiple staff are trained on the remote
Fall 2018
monitoring systems (EMS) in addition to the LBD Deputy Commissioner.
Recommendation 5.2: Develop written protocols that identify specific
Fall 2018
areas of at risk city and school buildings to be visually checked during
extreme weather conditions, and the process by which the overtime
assignment(s) are to be made.
Recommendation 5.3: Utilize the vast experience of the current workforce
Ongoing
to train newer employees on the specific vulnerabilities of each building so
that this knowledgebase continues when experienced employees cease
working for the City.
Finding 6: The Land & Buildings Division lacks an electronic tracking system for work needed and
performed at City buildings.
Recommendation 6.1: Procure and implement a work order system for
Fall 2018
Start-up TBD,
City facilities.
ongoing
~$7,000
Recommendation 6.2: Ensure that the chosen system allows work orders
Fall 2018
to be delegated electronically from the LBD Deputy Commissioner to
assigned tradesmen as a first step to having staff work directly on the
electronic system instead of receiving paper copies of work orders.
Recommendation 6.3: Prepare and distribute regular reports on work
FY2020
order backlog including location, type of work, trade(s) needed, etc.
Finding 7: Vehicle shortages have required technicians to double up even when jobs do not require two
people. Inefficiencies are exacerbated when vehicles are out of service for preventative maintenance or
are otherwise inoperable.
Recommendation 7.1: Maintain a fleet that is approximately 60% of the
FY2020$340,000
size of the workforce that is deployed every morning.
FY2022
(incl.
Recommendation 7.2: Engage in regular preventative maintenance of
Ongoing
replacing
vehicles and replace vehicles on a consistent schedule to ensure a higher
aged veh
level of operability.
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SUMMARY OF RECOMMENDATIONS
Operational Assessment of Lowell Facilities Maintenance and Custodial Services
Page
65

69

71

73

Finding/Recommendation

Time Frame

Cost Impact

Finding 8: The inventory of stocked repair parts has been reduced over time to be almost non-existent,
increasing the time needed to close out work orders as tradesmen have to process a requisition and pick
up individual parts, irrespective of the cost of the specific item needed.
Recommendation 8.1: Create a master list of parts that are required by Spring 2019
the trades, and track how many are used each month throughout the year.
Recommendation 8.2: Create a written procedure to ensure accountability Spring 2019
for the parts inventory.
Recommendation 8.3: Re-evaluate how repair items are purchased,
Fall 2018
looking for ways to expedite purchases, especially for lower cost items
(<$50).
Recommendation 8.4: Issue blanket purchase orders with competitive Spring 2019
local supply stores in amounts that would sustain the resupply for a few
months at a time.
Recommendation 8.5: Have the Chief Financial Officer and Chief
Fall 2018
Procurement Officer schedule an educational session with tradesmen who
are expected to make purchases, inform them of the procurement process,
gather feedback, and make adjustments where possible to ensure the
procurement process is as efficient as possible.
Recommendation 8.6: Ensure that the SchoolDude software system is Winter 2019
updated with the status of work orders so that authorized School
Department officials can check on status, perhaps through the custodians,
and get an approximate repair date based on notes posted.
Finding 9: School custodial staffing is somewhat higher than industry standards for public schools.
Recommendation 9.1: Revise relevant bargaining agreements and job
FY2020
descriptions to increase the amount of maintenance work that can be
performed by school custodians to include, at a minimum, the
replacement of missing or damaged (non-structural) ceiling tiles.
Recommendation 9.2: Consider adding a full time custodian at Rogers
FY2020
$69,500
Elementary and a half-time custodian at Washington Elementary, and
ensure that the custodial vacancy at Moody Elementary is filled promptly.
Finding 10: Often, custodians are the first to identify a building issue. The information they input into
the work order system is vitally important to ensuring an appropriate response.
Recommendation 10.1: Conduct annual training with custodians to ensure
Summer
they are comfortable and competent with the electronic submission
2018
process.
Recommendation 10.2: Establish a protocol between the School Facilities
Summer
Director and LBD Deputy Commissioner regarding how to triage work
2018
order requests, so that both parties clearly understand which are the
highest priority from the schools’ perspective.
Finding 11: The breadth of responsibility for the Commissioner of Public Works is exceptional for a city
the size of Lowell. Municipalities of this size and complexity often have separate parks, facilities, and
public works departments to effectively manage the scope of responsibilities.
Recommendation 11.1: The new DPW Commissioner should re-visit the
Fall 2018
2012 Collins Center report to determine which recommendations have
been implemented and which remain relevant, but not yet implemented.
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BACKGROUND
INVENTORY OF FACILITIES
City Facilities
The Land & Buildings Division is responsible for a total of 19 city buildings that incorporate 465,474
square feet (sf) of building space. (In addition, the City owns 5 public parking structures and 14 water
treatment/distribution facilities for a total City inventory of 1.8+ million sf.) Facilities maintained by LBD
include 17 used for municipal operations such City Hall, the public library, DPW administration, fire
stations, and police and fire headquarters, etc., and two buildings
owned by the City and leased to others including Lelacheur
Stadium and Lowell Memorial Auditorium.
LBD buildings range in age from the 20 year old Lelacheur
Stadium to the Public Library and City Hall which are 124 and 125
years of age, respectively (hereinafter “city buildings” will refer to
buildings managed by LBD). Buildings in the city inventory
average 85 years of age, and include 7 facilities that are more
than 100 years old and 2 additional facilities - the Fire Training
Office and Memorial Auditorium – that are over 90 years of age.
The City’s insurance provider places the combined value of the city structures and contents managed by
LBD at $70.8 million. However, this figure is less than the actual value of city buildings as several are not
listed on the insurance roster1.
CITY FACILITIES INVENTORY
(maintained by LBD2)
Building
Cawley Stadium
City Hall
DPW Administration & Garage
Fire Engine Company #1
Fire Engine Company #2
Fire Engine Company #4
Fire Engine Company #6
Fire Engine Company #7

Department
Multiple
Public Works
Fire
Fire
Fire
Fire
Fire

Address
424 Douglas Road
375 Merrimack Street
1365 Middlesex Street
803 Gorham Street
45 Branch Street
198 High Street
284 West Sixth Street
273 Stevens Street

Size (sf)
6,566
58,716
30,000
7,198
5,634
7,698
5,638
2,484

Year
1937
1893
1995
1875
1877,1994
1889
1908
1921

Age
81
125
23
143
24
129
110
97

1

Missing from the insurance inventory dated October 16, 2016 are multiple fire stations, the Health Department,
and Lelacheur Stadium. Included is the former senior center on Merrimack Street which is no longer city-owned.
2
City facilities managed by the Parking Department and Water Department can be found in Appendix A, and are
not subject to this study.
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CITY FACILITIES INVENTORY
(maintained by LBD2)
Building
Fire Engine Company #10
Fire Engine Company #11
Fire Prevention
Fire Training Office
Health Department
JFK Civic Center, Central Fire
Station, Police Headquarters
Pollard Memorial Library
Parks Department
Police Fleet Garage
CITY FACILITIES (OTHER)
Lelacheur Baseball Stadium
Lowell Memorial Auditorium

Department
Fire
Fire
Fire
Fire
Health
3
Fire , Police,
mult City depts
Library
Parks
Police

Subject to
management
agreement

Address
57 Old Ferry Road
741 Lawrence Street
93 Mammoth Road
500 Rogers Street
341 Pine Street

Size (sf)
4,528
3,875
4,916
2,340
17,600

Year
1976
1891
1892
1924
1897

Age
42
127
126
94
121

76,395

1973

45

375 Merrimack Street
133 Stedman Street
77 Arch Street
Sub-total

47,522
19,554
12,000
312,664

1894
1985
1950

124
33
68

300 Aiken Street

80,000

4

1998

20

72,810

1927

91

45 Arcand Drive

52 E Merrimack Street
Sub-total
GRAND TOTAL

152,810
465,474

Avg age – 85 yrs

Among the facilities listed above are several that are two that are managed on a day-to-day basis by
other entities, including Lelacheur Baseball Stadium and the Lowell Memorial Auditorium. In addition,
written agreements govern the five City-owned parking garages (see Appendix A for inventory). Written
agreements govern the operation and maintenance of each of these facilities, and the allocation of
maintenance responsibilities are described briefly below.

Lelacheur Stadium

Lowell
Auditorium

Memorial

Parking garages

Operator Responsibilities
Ordinary maintenance and cleaning,
except after City events; includes
seasonal shut down and start-up of
sprinklers; damage caused by teams or
5
stadium personnel
Routine and minor repairs,
maintenance, preventative
maintenance, equipment servicing;
emergency repairs
Garage staffing and security, assistance
in reviewing parking technology,
maintenance and repair services for
facility and equipment

City Responsibilities
Any and all improvements, replacement,
rehabilitation, and repairs for any and all
equipment, fixtures, and structural elements
including the playing field; clean up after City
events. This work is performed by LBD.
Capital projects and capital spending, up to
and including capital-level furniture or
equipment replacement. This work is
performed by LBD.
Parking enforcement within the garages and
capital improvements. This work is
performed by the Parking Department.

In the case of the Memorial Auditorium, even though the agreement indicates that the outside
management team is responsible for repairs and maintenance, interviews revealed that presently the
3

Fire Engine Company #3 utilizes 6,072 sf of the JFK Civic Center building and is addressed at 99 Moody Street.
Square footage estimated using aerial photos.
5
Agreement is not clear regarding who is responsible if an attendee creates damage.
4
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LBD is tasked with performing much of this work. In recent years LBD has installed a heat exchanger,
replaced sinks, and performed light carpentry, among other tasks. The management company has been
performing more daily operational maintenance, such as unclogging toilets. LBD reports that although a
budget account was established for work at the auditorium, the
amount allocated was fully expended earlier in the fiscal year and
now all work is being charged to the Division’s general accounts.
LBD’s responsibility for the baseball stadium is new, as the most
recent agreement was signed in June 2017, and the Division is still
becoming accustomed to the duties associated with the stadium’s
preventative maintenance and longer term repair needs.
In addition to owned space, the City is also leasing space for two
Lowell Memorial Auditorium departments, as described below:



Career Center, 107 Merrimack Street – The lease payment for this 20,200 sf space is $43,000 per
month, or $516,000 per year. The Center has its own custodial staff and the building owner is
responsible for preventative maintenance and capital improvements.
Lowell Senior Center, 276 Broadway Street – The current owner of the property purchased it from
the City in 2001 in a collaborative arrangement that allows the City to rent back 20,700 sf for the
Senior Center for a period of 20 years, after which time that space will be gifted back to the City at
no cost. An additional 1,026 sf is used for a satellite library. In addition to the two occupied spaces,
the City has the right to use 76 parking spaces on site, and the exclusive use of 20 ADA accessible
spaces. Rent and other lease costs in FY2018 were $28,805 per month, or $345,661 per year. The
Senior Center employs its own custodians and does not use the services of the LBD.

The 41,726 sf of leased space plus other occupiable City-owned space (i.e., excluding parking garages)
presently totals just over 507,000 sf used for municipal operations.

School Facilities
The School District operates from approximately just over 2.4
million square feet of municipally owned educational space
across 31 buildings at 28 different sites6 (see also Appendix B).
Schools range in size from the 18,400 sf Laura Lee Therapeutic
School to the 625,500 sf of combined space at the four buildings
that constitute Lowell High School.
Only the Morey Elementary and Stokolosa Middle schools are
less than 15 years of age; all other school buildings are at least 24 years of age. A cluster of 11 schools
were built in the early 1990’s. These buildings are now 24-28 years of age – a time when major building
systems such as roofs and boilers will soon require replacement. Six school facilities still in use are over
100 years of age; these include the Moody Elementary (130 years) and the High School heat generating
6

Lowell High School consists of 4 buildings including the 2,500 sf boiler plant.

Lowell Organizational Study of Facility Maintenance
Edward J. Collins, Jr. Center for Public Management

Page 13

plant (166 years), among others. Across all school buildings, the average age is approximately 58 years.
SCHOOL FACILITIES INVENTORY7
Building

Address
Size (sf)
Elementary / K—8 Schools (15 facilities)
Dr. Gertrude Bailey Elementary
Campbell Drive
65,000
Bartlett Community Partnership
Wannalancit Road
95,500
Greenhalge Elementary
Ennell Street
66,000
Abraham Lincoln Elementary
Chelmsford Street
60,100
S Christa McAuliffe Elementary
Beacon Street
63,600
Joseph McAvinnue Elementary
Mammoth Road
66,000
Moody Elementary
Rogers Street
48,932
Charles W Morey Elementary
Pine Street
68,405
Charlotte M Murkland Elementary
Adams
60,100
Pawtucketville Memorial Elementary W. Meadow Road
78,424
Pyne Arts Elementary
Boylston Street
78,963
Peter W Reilly Elementary
Douglas Road
74,129
Rogers Early Learning Center
Highland Street
112,000
John J Shaughnessy Elementary
Gorham Street
63,918
Washington Elementary
Wilder Street
40,205
Middle Schools (8 facilities)
B.F.Butler Middle School
Gorham Street
96,572
James S Daley Middle School
Flemming Street
111,800
Cardinal O'Connell
Carter Street
23,989
Riverside School
Woburn Street
16,800
Henry J Robinson Middle
June Street
99,000
Kathryn P. Stoklosa Middle School
Broadway Street
105,500
James Sullivan Middle School
Draper Street
97,200
Dr. An Wang Middle School
W. Meadow Street
93,800
High Schools (2 facilities)
LHS Career Academy (Molloy)
Smith Street
20,500
Lowell High School

8

Leblanc Therapeutic Day School
Laura Lee Therapeutic Day School
Adult Education

Fr. Morrisette Blvd
Therapeutic Schools (2 facilities)
Sycamore Street
Powell Street
Adult Education (1 facility)
Merrimack Street
GRAND TOTAL

628,558
26,650
18,400
22,800
2,402,845

Year

Age

1992
1994
1994
1993
1993
1993
1888
2009
1993
1965
1965
1959
1994
1991
1910

26
67
24
25
25
25
130
9
25
53
53
59
24
27
108

1882
1994
1880
1891
1989
2006
1992
1992

136
24
138
127
29
12
26
26

1936
18501980

82

1935
1896

38-166
83
122

1930
88
Avg age - 59 yrs

The District also leases between 36,000 and 40,000 sf of space in a multi-story mixed-use building on
Merrimack Street for its school administrative offices and the Family Resource Center, which is located
7

Square footage figures from OMR Architects, Lowell Public Schools Comprehensive Facilities Assessment,
February 28, 2014.
8
Different space figures for the high school are reported by different sources. The Massachusetts School Building
Authority 2016 Space Needs Survey indicates the high school has 825,000 sf of space. The figures used in this
report come from the School District’s 2014 space study.
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on the ground floor in a retail space. This space has been in use since August of 2014 when the School
District administration’s former location at the Rogers School became needed for classrooms. Offices at
this location include the Superintendent’s office, personnel, business office, and information technology
(located on the second floor) and the curriculum office, special education and professional development
(located on the third floor). Daily cleaning is the responsibility of the District. In addition, low income
students can attend the Lowell Collaborative Preschool Academy on Pawtucket Street, which is run by
the District and two non-profits, Community Teamwork and Little Sprouts. Although the District does
not own the building, staff occasionally support to the operation, by perhaps moving furniture or
delivering supplies. They do not provide any cleaning services.
Annual lease payments are paid out of the District’s budget, and are budgeted at approximately
$423,000 in FY2018. The lease includes the office space and 25 parking spaces.
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MISSION, ROLES, & RESPONSIBILITIES
City Land & Buildings Division
Land & Buildings Division (LBD) is housed within the Department of Public Works (DPW) and is
responsible for the upkeep of all city and school-owned
facilities (except for water and sewer facilities), in addition to
the cleaning of three city buildings. As stated in the FY2018
budget, the mission of the Division is:
This division is responsible for the maintenance and
repair of over 2.7 million square feet of City-owned
buildings, including public schools. In addition to work
completed by in-house employees, this division is also
responsible for oversight of contractors performing
construction and/or repairs to City buildings. Custodial
responsibilities include City Hall, the JFK Civic Center, and
the Pollard Memorial Library.

DPW Building

In general, facilities maintenance responsibilities range from day-to-day activities to multi-year
initiatives. These can be characterized into four major areas as described below:


Capital planning and implementation – capital planning for facilities optimally includes
maintaining a multi-year database of anticipated capital needs that take into account existing
issues and the age of a building and its associated equipment, such as a boiler, HVAC system, fire
safety equipment, etc. Each year, a schedule of investments should be requested for funding.
Once projects have been funded, a facilities department would be responsible for preparing a
scope of work, assisting in the procurement of a contractor(s), overseeing the work, and
finalizing invoices and associated documentation. At times, if grant funds exist, a facilities
department would assist in preparing the grant application and other paperwork as required by
the funding entity. Capital projects also include incidental improvements are made to a facility
upon request by the user that are low cost, improve building functionality, but can be
accomplished using funds from the operating budget and the expertise of the in-house
workforce.”



Facility maintenance – facilities maintenance is typically divided into two broad categories. The
first is “preventative maintenance”, or pre-scheduled activities designed to extend the life of a
building and maintain the comfort and safety of occupants. Preventative maintenance activities
include changing the filters on boilers and air conditioning units, replacing lights and ballasts,
elevator maintenance and inspections, generator maintenance, inspecting roofs and performing
patching if needed, among other activities. The second category of work is responding to issues
that have been reported to the department, typically through a work order. This could include
fixing a door that will not lock properly, fixing or replacing a broken toilet, repairing a leaking
roof, etc. Building occupants and custodial staff will often be first to identify issues and report
them to a facilities department, although facilities maintenance staff may also report issues if
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they are at a site and identify something that needs fixing and which they cannot address in that
visit.


Custodial services – custodians are responsible for keeping interior spaces clean. Tasks typically
include removal of garbage and recycling, dusting, sweeping, washing, buffing and waxing floors,
washing windows, changing light bulbs, moving furniture, etc. Maintenance efforts can include
changing filters, minor repairs to the building or equipment, checking and resetting system
alarms, and reporting repairs that need to be addressed by building maintenance staff.



Grounds maintenance – grounds maintenance responsibilities typically include keeping areas
around buildings safe and attractive, including, but not limited to, snow removal on sidewalks
and parking lots, trash removal, and mowing, weeding, and pruning, etc.

It should be noted that the work needed to maintain public facilities is becoming increasingly complex.
“Smart technology” that allow for remote monitoring of building systems and provide alert notification
is becoming ubiquitous. HVAC systems today utilize highly technical computer technology and fixtures
that integrate several different trade groups (e.g. electrical, plumbing, mechanical) for maintenance and
repair. Public buildings are also expected to operate with optimum energy efficiency throughout the
year during changing environmental conditions to reduce costs and as part of sustainable environmental
practices. In addition, there are structural components, fire alarm and suppression systems, air quality
controls, sanitation, and lighting components, etc. that have direct impact on the health and safety of
building users. Detailed state and federal building, health, and safety codes apply to public buildings, as
well as private buildings, and permits must be secured for many activities. These increasingly complex
building systems require appreciable expertise to maintain.
The Lowell Land & Buildings Division has responsibility for all of the above areas for city buildings and for
everything except grounds maintenance for school buildings. At school buildings, school custodial staff
are responsible for minor grounds maintenance and they will clear snow on walkways in the vicinity of
schools. City custodial staff are responsible for clearing snow on city building grounds. Responsibilities
for capital planning are shared between the City finance office, LBD, and the School District. However,
clarity is lacking in the roles and responsibilities in this area. (see Finding #3).

School Custodial and Facilities Maintenance Services
The School District’s Custodial and Facilities Maintenance Services unit is
managed by a Facilities Director who directly oversees school custodial
services and serves as a liaison to the LBD for work related to schools. A
total of 93 custodians are responsible for cleanliness at the District’s school
facilities and at the central administrative offices. The tasks they perform
include, but are not limited to, cleaning tables and surfaces, sweeping and
mopping floors, waxing floors, cleaning bathrooms, cleaning school
cafeterias and kitchens, taking out trash, moving furniture, removing snow
and ice on walkways near the school, etc. At present, the replacement of
air filters in heating units in classrooms and hallways is the only duty that
school custodians have which can be characterized as maintenance; all
other duties are custodial in nature.
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The Facilities Director is responsible for scheduling custodial staff and ensuring that there is coverage
when employees are out on scheduled or unscheduled vacation or sick leave. He provides overall
guidance to custodians on processes and practices, although school principals typically provide the
custodians with daily work requests. Given the number of facilities and number of staff, the Facilities
Director reports that he rarely has time available to perform spot checks of the work performed by
school custodians, although he attempts to do so. The Facilities Director and an administrative clerk
handle procurement of custodial supplies and equipment, and outside contractual services. They have
consolidated the ordering of supplies to four times per year. The purchased materials are delivered by
the selected vendor directly to school sites so central storage of supplies is not needed.
The Facilities Director manages the Electronic Management Systems (EMS) that remotely monitor
heating and cooling units at all schools. At present, there are two different systems in place – the
Niagara system at the elementary and middle schools and the Tracer Summit system in place at the high
school. The Facilities Director is the only current City or school staff member who can operate the
Summit system. He reports that he receives around 70 notices per day from both systems combined.
Depending upon the severity of the weather, he will personally go to a school site at night or on the
weekend to check the boiler, HVAC unit, etc. that was reported. The vast majority of system reports (an
estimated 9 out of 10) simply require that the unit be reset.
The Facilities Director also serves as the primary liaison with the Deputy Commissioner of LBD, and they
are in daily communication regarding District priorities and emergency work orders. Some work is
performed by outside contractors, and the Facilities Director is responsible for developing scopes of
work, getting quotes as needed, and monitoring the contractual work. When/if classrooms or programs
need to be relocated to facilitate maintenance work, the Facilities Director will coordinate with school
administration and will use custodial staff to move the furniture and other items.

Capital Planning
As noted above, the LBD and school facilities unit work together on a daily basis to address work order
requests and emergency needs. The Deputy Commissioner and School Facilities Director, together with
school and City administration also have shared responsibility for contributing to and implementing
Lowell’s annual citywide capital plan. This plan allocates funding to facility-based projects in addition to
other citywide capital needs such as vehicles and equipment, technology, etc., and is updated each year.
The FY2018 Capital Improvement Plan (CIP) includes just over $14.2 million in facilities projects over the
next five years. Of this figure, nearly $1.6 million is allocated for Lelacheur Park and is labeled as a parks
project. As can be seen, school buildings will receive the largest amount of capital funding, at $6.2
million, or 43.2% of total investment in facilities.
LOWELL CIP (FY2018-FY2022) – FACILITIES PROJECTS
User Department
City Hall
DPW Admin
Fire
Health

Total
1,042,870
1,508,000
1,425,000
75,000

2018
175,000
0
0
0
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2019
275,000
365,000
125,000
0

2020
165,000
285,000
1,300,000
0

2021
227,870
858,000
0
75,000

2022
200,000
0
0
0

% of
Total
7.3%
10.6%
10.0%
0.5%
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LOWELL CIP (FY2018-FY2022) – FACILITIES PROJECTS
User Department
Housing
Memorial Auditorium
Parks
Police
Schools
LeLacheur Park
Grand Total

Total
813,470
650,000
1,965,000
605,000
6,155,000
1,590,000
15,829,340

2018
0
400,000
1,550,000
25000
1,425,000
1,550,000
5,125,000

2019
0
0
0
200000
2,065,000

2020
0
0
0
75000
1,360,000

2021
325,000
0
375,000
200,000
1,305,000

2022
488,470
250,000
40,000
105,000
0

3,030,000

3,185,000

3,365,870

1,083,470

% of
Total
5.7%
4.6%
13.8%
4.2%
43.2%
11.2%
100.0%

In 2014, OMR Architects prepared a Comprehensive Facilities Assessment of school buildings. The nearly
1,400 page report analyzes each school building in detail and identifies capital needs for each over the
subsequent 10 years. Districtwide, OMR projected a total capital need of $203 million, of which $60
million is for Lowell High School and the $143 million balance is for all other schools combined.9
Excluding the cost of the LHS work, this suggests an average annual investment of $14.3 million will be
needed each year for the next ten years. However, the current CIP only allocates $6.16 million for
schools over the next five years combined. This is clearly inconsistent with the results of the study.
A similar assessment does not exist for city buildings, although site visits to several buildings and
discussions with multiple department directors suggest that significant unmet capital needs exist in city
buildings. An engineering assessment of city facilities is beyond the scope of the current project.
An important source for additional funding for school capital improvements is the Massachusetts School
Building Authority (MSBA), which provides funding for school design and construction. Projects must be
accepted into the process in response to the submission of a Statement of Interest (SOI) which identifies
a facility problem to be solved. The MSBA offers funding through three programs:




Accelerated Repair Program – primarily for the repair and/or replacement of roofs,
windows/doors, and/or boilers. There are no constraints on the number of SOIs that can be
submitted in a given year.
Major Repair Program – for repairs and renovations, but is not limited to roofs, windows/doors,
and boilers as is the program above, and can include a mix of improvements in one project. A
district may only submit one SOI for a major repair in any single year.
Core Program – for construction of a new school or wholesale renovation of an existing school.
Only one application can be submitted in any single year.

The MSBA bases its reimbursement rate upon a community’s ability to pay for the work. The minimum
reimbursement rate is 31% of eligible expenses, and can increase from there based upon a series of
community economic factors. In 2011, Lowell received funding for three green repair projects (this
program has been discontinued and replaced by the accelerated repair program), with a reimbursement
rate of 80%. The ongoing high school project has a 78.95% reimbursement rate, suggesting that future
projects in Lowell may have similarly high reimbursement rates. MSBA funding is much sought after and
the agency received so many applications in FY2017 that it had to change the eligibility for roof
9

OMR, Section 7.13 to 7.16.
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replacement projects from an age of 25 to 30 years minimum. No announcement has been made in the
current funding cycle regarding the minimum age required. Lowell has not submitted an application to
the MSBA since it began the High School project in 2014.
MSBA PROJECTS IN LOWELL (2001 TO PRESENT)
School name
CW Morey Elementary
Lowell High
Lowell High
Moody Elementary
Peter W Reilly Elementary
Washington Elementary

Year
2001
2011
2014
2011
2011
2011

Project Type
Waitlist
Green Repair
Core Program
Green Repair
Green Repair
Green Repair
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Project
Phase
Final
Final
Feas. Study
Final
Final
Final

Total
Budget
$20,275,467
$1,303,468
$2,000,000
$2,329,799
$869,012
$2,238,316

Reimburse
Rate
90.00 %
80.00 %
78.95 %
80.00 %
80.00 %
80.00 %

Anticipated
MSBA Amt.
$18,817,953
$733,509
$1,579,000
$1,401,170
$374,275
$1,313,251
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STAFFING AND ORGANIZATIONAL STRUCTURE
City Land & Buildings Division
In FY2018, the Land & Building Division has a total of 34 positions, which can be seen in the
organizational chart on the following page. (If a position title has more than 1 incumbent, the total
number of positions is shown in parentheses.) The LBD Deputy Commissioner is responsible for the
carpenter/craftsmen, HVAC technicians, plumbing/irrigation specialists, masons, custodians, and one
graffiti specialist. Working foremen exist in each of these areas who can serve as team leads, as needed.
One of the positions shown on the organizational chart as a Mechanical Equipment Operator
(Specialist/Laborer (MEO)), is held by a staff member on light duty; he presently is responsible for data
entry into the school work order system. This includes identifying the hours spent and equipment used
to respond to school work order requests, information that is used in the annual school spending report
sent to the Department of Elementary and Secondary Education (DESE).
On paper, the electrical unit reports to the Deputy Commissioner (as was recommended in the Collins
Center 2012 report), but in reality the electrical unit operates independently from, but collaboratively
with, LBD. The electrical unit consists of a licensed master electrician and five staff including a master
electrician and four journeymen. This unit is responsible for transportation infrastructure (including
signal lights and street lights), as well as holiday lighting, in addition to work at all city and school
buildings.
In FY2007, prior to the country’s economic recession, LBD operated with a total of 41 FTE (excluding
custodial positions which were added to the division after FY2007), representing a reduction of 11 FTE
tradesmen and support positions over the past 10 years (a 26.8% reduction). Eliminated positions
include a head clerk, stockroom clerk, 5 painting/graffiti positions, an asbestos engineer, an electrical
head clerk, and 3 electrical trades positions. The total number of craftsmen remains unchanged,
although the titles have changed somewhat, and the HVAC unit has increased by 1 FTE. However, until
the end of FY2017, the School District retained three additional facilities positions, including an HVAC
technician for Lowell High School, an Energy Management System Monitor, and a Plumber separate and
apart from LBD staff. These were eliminated in FY2018, resulting in a total loss of 14 maintenance staff
citywide. (The school plumber position was budgeted for, but vacant as early as FY2016; funding was
ultimately eliminated in FY2018.)
LBD maintenance technicians report to the DPW building at 7:00 am and receive their daily assignments
via a printed out work order slip for school work orders and a hand-written form for city work orders.
Upon reaching the work site, they assess the nature of the issue and determine if new parts or
additional equipment are needed. If items are not available in stock, they must be purchased via a
multi-step process (see Finding #8), and a return to fix the problem is scheduled at a later date. Staff
report that they may be called away from a job to address an emergency elsewhere. They report that
they return to the DPW building at 2:15 pm to return their work order slips with the corrective action
taken and for clean-up; they depart at 3:00 pm.
At the completion of each job, technicians are supposed to indicate what work was performed and at
the end of the day, return the form to the Deputy Commissioner. School work order
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results are later input into the electronic work order system. However, completed city work orders are
filed in paper copy. A work order not completed due to outstanding parts or equipment will be marked
as such, with the intent to re-issue the work order upon receipt of the part.
The Deputy Commissioner personally manages the coordination of work orders. He uses the electronic
work order system for School District work order requests, but must recall from memory, notes, emails,
or cell phone records, etc. if there are City requests that have not yet been completed, or have not been
assigned to staff.
Emergency issues, such as a leaking toilet or a gas leak, will take precedence over other work orders and
can result in a delayed response to work orders that were previously deemed to be high priority.

School Custodial and Facilities Maintenance Services
The School Custodial and Facilities Maintenance unit consists of a Facilities Director, 93 building
custodians, and an administrative clerk. As mentioned above, prior to the FY2018 budget the unit
contained three additional facilities positions - HVAC technician for Lowell High School, Energy
Management System Monitor, and Plumber; these were eliminated in July of 2017.
Each school (with the exception of five small schools which only have one custodian each) has a senior
custodian assigned to each school to provide leadership to the custodial team. Custodians are deployed
to one of five shifts: 6 am to 3 pm; 7 am to 4
CUSTODIAL & FACILITIES MAINTENANCE UNIT
pm; 9 am to 6 pm; 10 am to 7 pm; and 3 pm to
ORGANIZATIONAL CHART
11 pm. The evening time custodians typically
engage in deeper cleaning efforts, while day
Facilities Director
custodians engage in cleaning but may also help
set up for special events or meetings, and will
address the many daily spills and mishaps that
occur when students are in the buildings. At
Administrative Clerk
some of the larger schools, custodial shifts will
overlap. The High School has by far the greatest
number of staff, including five daytime
custodians and 10 on the evening shift.
School Custodians (93)
Per the bargaining agreement, the majority of
custodians are assigned to a specific building and a regular work schedule, thereby limiting the District’s
ability to move them between buildings or onto different shifts to address unexpected absences or
special circumstances. Absences are covered by “man out” overtime. If a long term absence occurs, the
District can hire temporary personnel to cover the position.
School Custodial Staffing
School space
2,009,508
Custodial staff
93
Sf per custodian
21,608

On average, the Lowell Public Schools have one custodian
for every 21,608 sf. However, the deployment within
schools varies somewhat (see Finding #9).
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OPERATING BUDGET AND OVERTIME
City Land & Buildings Division
In FY2018, the general operating budget for the Land & Buildings Division is $2.83 million, including
utilities payments, but excluding funding that is retained in the School District budget (see below for
District accounts). Between FY2016 and FY2018, the adopted LBD budget grew by approximately
$106,500 (3.9%). However, this increase occurred predominantly in employee salaries and was offset by
reductions in overtime and operating expenses. As with most municipal organizations, the single
greatest budget category is for salaries and overtime, which constituted 68% to 73% of the annual
budget between FY2016 and FY2018.
CITY FACILITIES MAINTENANCE BUDGET
LINE ITEM BUDGET VS ACTUAL SPENDING

Salaries – Permanent
Overtime
Sub-total
Utility Electricity
Utility Heating/Gas
Sub-total
DPW-Various Sch Proj
Repair & Maint-Bldgs
Custodial – Supplies
Graffiti Supplies
Building – Supplies
Building Improvements
Sub-total
TOTAL

FY16
Approved
1,733,155
112,500
1,845,655
250,000
130,000
380,000
125,000
125,000
20,000
10,000
100,000
120,000
500,000
2,725,615

FY16
Revised
1,641,435
146,500
1,787,935
200,000
130,000
330,000
160,867
108,374
18,500
10,000
98,000
83,000
478,741
2,596,676

FY16
Actual
1,633,445
129,802
1,763,247
191,878
86,758
278,636
143,425
101,654
18,406
9,457
94,922
79,975
447,839
2,489,722

FY17
Approved
1,821,453
101,250
1,922,703
245,000
127,000
372,000
110,000
100,000
15,000
10,000
90,000
90,000
415,000
2,709,703

FY17
Revised
1,718,992
116,211
1,835,203
245,000
127,222
372,222
192,000
78,620
13,000
10,000
83,070
17,317
394,007
2,601,432

Employee overtime is budgeted within the LBD budget, but can also
be charged to other departments such as the School District or
special events when LBD staff are needed for specific tasks on an
overtime basis. A review of overtime paid per employee reveals that
annual overtime costs are equivalent to several regular time
positions. Current salaries for tradesmen range from approximately
$47,000 to $57,000 depending upon the trade and the employee’s
length of service. At this rate, overtime spending could cover two
positions, when full benefits are incorporated into the costs.

FY17
Actual
1,686,403
116,107
1,802,510
244,559
127,222
371,781
191,397
64,782
4,975
5,350
81,704
1,594
349,802
2,524,093

FY18
Approved
1,974,961
91,200
2,066,161
270,000
114,000
384,000
118,000
90,000
10,000
9,000
75,000
80,000
382,000
2,832,161

FY18 Act
(Q2)
848,261
96,437
906,858
140,543
18,132
158,674
82,228
18,652
8,090
2,106
23,699
15,569
150,343
1,253,716

Employee OT Summary by Year
Year

Hours

2015
2016
2017
2018(Q2)

6,870
5,239
5,388
3,942

Employee
Gross
252,748
193,391
206,676
153,999

Further, thousands of dollars in overtime are being funded by other sources. In FY2016, for example,
employee overtime totaled approximately $193,400, of which $129,800 was charged to LBD accounts;
the balance of $63,600 was funded by other sources. A similar situation occurred in FY2017 when
approximately $90,000 in overtime was funded outside of the Division’s budget. Also of note is the fact
that the overtime charged by the close of the second quarter of FY2018 had exceeded LBD’s full year
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budget allocation for overtime ($91,200), and the amount expended in the first six months of the fiscal
year (50%) is equal to 80% of the amount expended in all of FY2017.
The LBD operating budget, excluding payments for utilities, is used to purchase supplies, tools, and
equipment, along with needed outside services. The Division’s operating budget for these purposes has
been reduced each year over the past three fiscal years, falling from $500,000 in FY2016 to $382,000 in
FY2018 (-$118,000 or a 23.6% reduction). In fact, the cut that occurred in FY2017 reduced the budget
below FY2016 actual expenditures. The operating budget was reduced again in FY2018 by $33,500 (8%
reduction). As can be seen in the table above, non-utility operating expenses declined between FY2016
and FY2017 by nearly $100,000 (-22%), despite the fact that the square footage to be maintained did
not change between the two years. Spending in FY2018 at the midpoint of the fiscal year is less than
half of the reduced amount allocated for operating expenses, although spending could certainly increase
in the second half of the year. (FY2018 Q2 actuals represent payments made prior to the end of the
2017 calendar year, not actual work performed, since invoicing and payment can occur 1-2 months after
work occurs.)
The Collins Center project team reviewed actual expenditures within LBD to determine the amount of
spending on outside services as compared to supplies and equipment as this is not readily evident based
upon the account names used in the Lowell financial system. The analysis was accomplished by
reviewing the vendor name and associated notes for each payment made in FY2016 through the 2 nd
quarter of FY2018. From this, it was determined whether the payment was for a service, such as
chimney inspection, or for the purchase of a building or custodial supply. The expenses by type of work
are shown below along with the budgeted amounts where the “various school projects” and “building
improvements” accounts above have been combined into “service” below and “repair and maintain
buildings” and “building supplies” have been combined into “supplies (bldg)” below.
CITY FACILITIES EXPENSES BY TYPE (WITHOUT UTILITIES)

Type of Work

Services
Supplies (bldg)
Supplies (cust)
Supplies (graffiti)
Special Events
TOTAL

FY2016
Original
Actual
Budget
245,000
138,662
225,000
280,323
20,000
19,397
10,000
9,457
0
500,000
447,840

FY2017
Original
Actual
Budget
200,000
94,981
190,000
242,409
15,000
5,468
10,000
5,350
1,594
415,500
349,802

FY2018 (Q2)
Original
Budget
198,000
165,000
10,000
9,000
382,000

Actual

53,009
80,176
7,993
2,106
0
143,283

With any facilities maintenance organization, outside services are to be expected for work that cannot
be done by in house staff, such as elevator inspection and repair, boiler inspection, repairs to certain
equipment, monitoring of and emergency response to heating systems, inspections and repairs to fire
suppression systems, pest control, and other activities. Given how many of these services have lifesafety components, it is important that any facilities maintenance organization have sufficient funds for
key services, and that those services be available early in the fiscal year to avoid large breaks in service.
A review of the types of services procured shows declines in most service areas including life-safety
areas such as the repair and maintenance of elevators and fire safety systems, specialty areas which
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require
outside
expertise.
Expenditures on the repair and
maintenance
of
mechanical
equipment such as boilers, heaters,
and HVAC systems also declined
dramatically, calling into question
how well this costly equipment is
being maintained. Of note is the fact
that no dollars were expended on
pest control in FY2017 and FY2018 to
date, even though the application of
pest control chemicals requires a
licensed professional, especially in the
vicinity of young children.

CITY CONTRACTUAL SERVICES BY TYPE
Service
Boiler inspection
Chimney inspection
Door/key repair
Elevator repair/maint
Fire safety
Mech Equip repair/maint
Pest Control
Roof inspection
Sewer maintenance
Water treatment
Miscellaneous
TOTAL

FY2016
5,550
5,400
120
16,690
25,678
50,921
5,369
0
6,057
18,978
3,900
138,662

FY2017
6,050
0
25,338
12,228
17,733
12,231
0
8,125
4,599
0
8,678
94,981

FY2018(Q2)
4,650
0
6,207
10,919
17,116
5,161
0
0
255
0
8,702
53,009

School Custodial and Facilities Maintenance Services
The School District’s budget for facilities by line item can be found below. This includes positions funded
by the general fund only, utilities, operating expenses, and capital improvements included in the annual
budget. This does not include items budgeted to other school revenue sources. The salaries listed
include only a portion of the positions in this budget organization and include: Director of Operations &
Maintenance, LHS HVAC Technician, two Plumbers, and Energy Management System Monitor. Custodial
salaries are not included below, but were budgeted at nearly $4.3 million in FY2018.
SCHOOL –CUSTODIAL & FACILITY MAINTENANCE
GENERAL FUND BUDGET LINE ITEM VS ACTUAL

Salaries - Permanent
Sub-total
Utility - Telephone
Utility – Water/Sewer
Sub-total
Contracted Svcs.
Supplies
Building Repair
Floor Preservation
Swimming Pool
Sub-total
Capital Equip Replace
Capital Improvements
Sub-total
TOTAL

FY16
Approved

FY16
Actual

FY17
Approved

FY17
Actual

FY18
Approved

FY18
Actual (Q2)

290,177
290,177
190,000
155,000
345,000
300,000
250,000
250,000
60,000
20,000
880,000
150,000
150,000
300,000
1,815,177

261,099
261,099
192,154
150,055
342,209
277,103
303,098
246,153
48,513
15,377
890,245
111,282
82,629
193,910
1,687,463

266,408
266,408
50,000
155,000
205,000
250,000
205,000
227,848
60,000
20,000
762,848
50,000
150,000
200,000
1,434,256

184,401
184,401
47,513
179,694
227,207
115,586
256,292
207,338
41,881
10,440
631,537
65,770
80,217
145,987
1,189,132

80,000
180,000
50,000
155,000
205,000
185,000
218,489
227,000
60,000
20,000
710,489
75,000
50,000
125,000
1,220,489

38,462
38,462
74,195
43,448
117,643
110,732
96,526
43,508
9,200
3,403
263,370
30,888
91,797
122,685
542,160

Of note is the steep decline in general fund budget and expenditures over the three year period. The
reduction in salaries is as a result of the elimination of two filled and one vacant facilities-related
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positions in FY2018, leaving only the Director of Operations and Maintenance position as of FY2018,
aside from custodians. Operating funds were reduced by $169,500 (-19%) between FY2016 and FY2018
with the greatest decline in contracted services. Funding for capital expenses fell by $175,000 (-58%)
over this same period.
In addition to the general fund accounts identified above, the District uses the Facilities Rental Revolving
Fund and the Milk & Lunch Revolving Fund and for some facilities-related expenses. Even after taking
these additional funds into account, the steep decline in facilities spending described is still relevant.
ADDITIONAL FACILITIES-RELATED EXPENSES
Facilities Rental and Milk & Lunch Revolving Funds

Facilities Rental Revolving Fund
Milk & Lunch Revolving Fund
TOTAL

FY16
Actual
88,163
18.741
106,904

FY17
Actual
146,853
20,121
166,974

FY18 (Q2)
Actual
90,327
9.146
90,336

A closer review of expenditures for facilities operations and capital investment revealed that a number
of expenses that should be characterized as ongoing maintenance had been charged to the capital line
items in FY2016 and FY2017, although this practice appears to have ceased as of FY2018. Therefore, in
order to understand spending on facilities maintenance, the Collins Center combined the operating
budgets and capital budgets in the table below, and also included are expenditures from the Facilities
SCHOOL FACILITIES EXPENSES BY TYPE (WITHOUT UTILITIES)
(including Facilities Rental and Milk & Lunch Revolving)

Services
Supplies (bldg)
Supplies (cust)
Flooring
Swimming Pool
10
Non-structural
Capital (bldg)
Capital (equip)
10
Other than capital
Total

FY2016
Original
Budget
300,000
250,000
250,000
60,000
20,000
150,000
150,000
1,180,000

Actual

400,073
105,234
383,217
48,513
15,377
40,459
45,791
58,581
34,950
1,191,059

FY2017
Original
Budget
250,000
227,848
205,000
60,000
20,000
150,000
50,000
962,848

Actual
175,741
75,655
313,379
41,881
10,440
10,467
39,315
69,655
944,497

FY2018 (Q2)
Original
Actual
Budget
185,000
127,366
227,000
14,746
218,489
167,026
60,000
13,140
20,000
3,403
50,000
75,000
835,489

90,165
0
31,523
485,528

Rental and the Milk & Lunch revolving funds. As with the table of City expenses above, the below table
was created by a review of actual expenses, the vendor involved, and any notes available with the
procurement.
10

“Non-structural” includes expenses that are not related to the building structure or custodial services and
include the purchase of furniture, telephone repair, etc. “Other than capital” are similar expenses charged to the
capital accounts.
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In the case of the school budget it can be seen that custodial expenses, including supplies and repairs to
equipment, exceeded the budget allocations in FY2016 and FY2017, and are on track to do so in FY2018
(it should be noted that a number of custodial equipment repair costs were charged to the capital
equipment account in FY2016 and FY2017 and have been moved to the “Supplies (custodial)” row in the
table above which partially accounts for the overage). Building-related supplies tended to be purchases
at hardware stores, electrical supply houses, glass replacement, key replacement and door repair, etc.
Items labeled as “non-structural” include the purchase of furniture, repairs to the telephone and
intercom systems, document shredding, recycling, and expenses for contractual security personnel,
among others. Custodial supplies did decline significantly between FY2016 and FY2017 (approximately
$60,000), but it is uncertain why this occurred.
The “other than capital” row includes the purchase or repair of items that under a strict definition would
not be included in a capital budget. These include predominantly the purchase of furniture and auto
repairs. While furniture associated with a new building can be considered as a capital expense,
replacement furniture is not. Repair expenses are not capital, but in the absence of budget lines for
these purposes, it appears that the capital budget line was used by District staff on occasion.
The amount spent annually on school contractual services has varied significantly over the three fiscal
years from $400,000 in FY2016 to $174,000 in FY2017, and is on track to reach approximately $260,000
in FY2018. By service area, repair and
SCHOOL CONTRACTUAL SERVICES BY TYPE
maintenance of the schools’ security
(including
Facilities Rental and Milk & Lunch Revolving Funds)
systems is consistently the greatest
annual expense, followed by elevator
FY2016
FY2017 FY2018(Q2)
inspection, repair, and maintenance. Design services
32,266
0
0
Repair work on doors and locking Door/key repair
9,989
2,780
4,860
mechanisms is another regular expense Electric repair
1,384
3,246
14,632
for the District along with pest control. Elevator repair/maint
72,399
64,752
27,546
However, the amount expended on Environmental/asbestos
11,161
348
28,639
both has changed year to year even Fire safety
21,511
15,247
0
though it would be expected that such Mech Equip repair/maint
88,324
4,066
2,993
37,948
25,990
11,646
expenditures should remain relatively Pest control
Security
systems
106,130
68,930
25,192
constant. Of note is the fact that
Work
order
sys/software
10,962
11,357
11,859
expenditures for the repair and
7,998
-20,973
0
maintenance of mechanical equipment Miscellaneous/unknown
Total
400,073
175,741
127,366
has fallen dramatically even as the
District’s heating and cooling systems have aged. Also, the District had not made any payments for fire
safety as of the end of the 2nd quarter of FY2018.

City & School Budget Summary
Facilities-related budgets and expenditures across both organizations are combined in the table below.
This reveals that although the City’s Land & Buildings Division is responsible for facilities maintenance of
all buildings, its budget for this purpose is around 35-40% of the size of the District’s budget (note that
the District’s budget is overstated since custodial expenses routinely exceed their budget allocation and
a portion of the capital budget has historically been used for custodial equipment repair and other nonLowell Organizational Study of Facility Maintenance
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capital expenses.) Perhaps more significant is the fact that actual expenditures on facilities fell by over
$400,000 (-37%) between FY2016 and FY2017, although if expenditures in FY2018 stay steady, FY2018
expenditures will be greater than FY2017.
CITY & SCHOOL OPERATING BUDGETS COMBINED
(excluding custodial, swimming pool, non-structural, and non-capital items)

CITY BUDGET
Services
Supplies (bldg)
Supplies (graffiti)
Sub-total
SCHOOL BUDGET

Services
Supplies (bldg)
Floor
Capital (bldg)
Capital (equip)
Sub-total

FY16
Approved

FY16
Actual

FY17
Approved

FY17
Actual

FY18
Approved

FY18
Actual (Q2)

191,374
258,867
10,000
460,241

138,662
280,323
9,457
428,443

95,937
275,070
10,000
381,007

94,981
242,409
5,350
342,740

137,500
211,500
9,000
358,000

53,009
79,690
2,592
135,291

300,000
250,000
60,000
150,000
150,000
910,000
1,370,241

400,073
105,234
48,513
45,791
58,581
658,192
1,086,635

250,000
227,848
60,000
150,000
50,000
737,848
1,118,855

175,741
75,655
41,881
10,467
39,315
343,059
685,799

185,000
227,000
60,000
50,000
75,000
597,000
955,000

127,366
14,746
13,140
90,165
0
245,417
380,708

Together, city and school facilities total nearly 2.9 million square feet of space. Total spending on
facilities maintenance in FY2017, excluding labor, divided by the amount of space maintained equaled
approximately 24 cents per square foot. If expenditures in FY2018 reach $760,000, spending will equal
26.5 cents per square foot.
When contractual services expenses are combined across both organizations, the stark decline in
contractual spending can be seen (see table at the right). Of note is the reduction in outside services
for mechanical equipment repair. Although LBD does have HVAC technicians on staff, it should be
expected that outside services will be needed in this area either to repair and regularly inspect and finetune the highly technical boilers, air handling equipment, hot water heaters, etc., that are in use today.
Also of note is the dramatic decline in spending on pest control, a service that requires a licensed
technician to apply any pesticides. Spending on the maintenance of building security systems – almost
exclusively at the schools – has also fallen a considerable amount. The inspection related services of
roof inspection and chimney inspection are also expenses that would be typically seen in most fiscal
years in most organizations with a large portfolio of buildings, however those expenses are episodic in
Lowell.

Lowell Organizational Study of Facility Maintenance
Edward J. Collins, Jr. Center for Public Management

Page 30

CONTRACTUAL SERVICES BY TYPE COMBINED
(including Facility Rental and Milk & Lunch Revolving Funds)
Boiler inspection
Chimney inspection
Design services
Door/key repair
Electric repair
Elevator repair/maint
Environmental/asbestos
Fire safety
Mech Equip repair/maint
Pest Control
Roof inspection
Security systems
Sewer maintenance
Water treatment
Work order sys/software
Miscellaneous
Total

Lowell Organizational Study of Facility Maintenance
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FY2016
5,550
5,400
32,266
10,109
1,384
89,089
11,161
47,189
139,245
43,317
0
106,130
6,057
18,978
10,962
11,898
538,735

FY2017
6,050
0
0
28,118
3,246
76,980
348
32,980
16,297
25,990
8125
68,930
4,599
0
11,357
-12,295
270,725

FY2018(Q2)
4,650
0
0
11,067
14,632
38,465
28,639
17,116
8,154
11,646
0
25,192
255
0
11,859
8,702
180,377
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TECHNOLOGY
City Land & Buildings Division
No electronic work order system is in place for city buildings. As a result, work order requests are
received via email, fax, or phone call to the Deputy Commissioner of Land & Buildings. He personally
allocates the work orders, as described above. All records are maintained on paper and, as a result,
cannot be readily quantified to determine basic statistics such as the number of backlogged projects,
amount of time to complete work orders on average, type of work most commonly performed, etc.

School Custodial and Facilities Maintenance Services
The School District has used the SchoolDude software since 2013. When first implementing the
software, the vendor divides the buildings into different “area types” so that work order requests can be
assigned to specific rooms or pieces of equipment within individual buildings. Individuals inputting the
request can identify the work to be performed, and the location and the system automatically records
the date of the request and assigns it a work order number. When the work is complete, data must be
input into the system to indicate the action taken and when.
In Lowell, the senior custodian at each school has access to the system. Requests input by the
custodians are automatically sent to the Facilities Director who can then route it to the electrical unit or
to the Deputy Commissioner of LBD. Approximately 30 members of the custodial staff regularly log into
the system to submit work orders. In addition, work order requests are submitted by the Facilities
Director based upon his observations or as a result of a phone call or other communication from school
administrators.
School Work Order Requests by Discipline

FY2016
FY2017
When the work has been
#
%
#
%
performed and the results have
Carpentry
484
21.3%
415
18.4%
been input into the system, an
350
15.4%
315
13.9%
electronic
notice
is Electrical
HVAC
501
22.1%
551
24.4%
automatically sent to the
34
1.5%
24
1.1%
person who initially submitted Masonry
Painting
22
1.0%
22
1.0%
the work order with a copy to
Plumbing
513
22.6%
503
22.2%
the
Facilities
Director.
Roof
98
4.3%
134
5.9%
However, the system will only
11
Other
79
3.5%
102
4.5%
acknowledge that the work
12
Blank
190
8.4%
195
8.6%
order is “complete” after the
Total
2,271 100.0%
2,261 100.0%
person
who
originally
submitted the request electronically indicates that the work is done.

Summary
#
%
899
19.8%
665
14.7%
1,052
23.2%
58
1.3%
44
1.0%
1,016
22.4%
232
5.1%
181
4.0%
385
8.5%
4,532 100.0%

11

“Other” is a roll up of several infrequently used trades such as tree services, fencing, etc.
“Blank” are work orders not assigned to a specific trade. A review of “blank” work orders reveals that nearly all
could have a regular discipline assigned; the assignment just was not done.
12
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Over the past two fiscal years13, the number of school requests has been consistently between 2,200
and 2,300. By discipline, the greatest number have been submitted for plumbing, HVAC, and carpentryrelated work. Plumbing work can include plugged or broken toilets and sinks, clogged grease traps,
leaky faucets, etc. HVAC work includes the heating, cooling and air handling systems, bathroom exhaust
fans, and the hot water boiler, etc. Many of these cause discomfort within the classroom and there
have also been instances where server rooms have overheated which negatively affects thousands of
dollars of computer equipment. Carpentry issues vary and can include holes in the wall, falling stair
railings, repairs to drop ceilings, window
School Work Order Completion Rate
repair, some work reconfiguring classrooms
or other spaces, and many instances of
FY16
FY17
with doors and locking
Open
181
8.0%
420
18.6% problems
mechanisms.
3 Wks or less
1,126
49.6%
1,034
45.7%
3 Wks - 6 Mos
6 Mos -1 Yr
More than 1 yr
Duplicate/declined
Grand Total

560
156
197
51
2,271

24.7%
6.9%
8.7%
2.2%
100%

594
138
10
64
2,262

26.3%
6.1%
0.4%
2.8%
100%

Nearly half of all requests were closed within
three weeks of the request being made, but
approximately one-quarter took as long as
six months to complete. Of note is the fact
that several hundred took more than one
year to close and some requests had not been closed at all. Specifically, 181 requests from FY2016 were
still open in January 2018 as were 420 requests
from FY2017.
Open School Work Orders by Discipline
A closer look at the open items reveals that some
of them may actually have been resolved, but data
entry not completed. For example, a clogged sink
from January 2016 and a server room reaching 95
degrees in November 2016 have likely been
resolved. Others remain incomplete including a
custodian closet with a hole in the wall becoming
moldy reported open in June 2016 and still open in
December 2017 when seen by the project team.
Those from FY2016 had been open for at least 1.5
years when the workload data was downloaded,
while those from FY2017 had been open for at
least six months.

FY2016
#
Carpentry
Electrical
HVAC
Masonry
Painting
Plumbing
Roof
Other
Blank
Total

54
14
25
10
3
17
19
24
15
181

%
11.2%
4.0%
5.0%
29.4%
13.6%
3.3%
19.4%
30.4%
7.9%

FY2017
#
%
113
27.2%
33
10.5%
117
21.2%
13
54.2%
8
36.4%
42
8.3%
27
20.1%
38
37.3%
29
14.9%
420

A breakdown of open work orders by discipline indicates that in both years although masonry and
painting requests were infrequent, they had the greatest share that remained incomplete. A sizeable
share of roofing and carpentry requests also remained incomplete. The greatest number of open
requests was 117 HVAC work orders followed by 113 carpentry work orders. The delays in painting
requests is consistent with comments from customers who expressed frustration that their painting
work remained outstanding.
Although some variation is evident in the number of requests submitted per year by school, a total of 10
13

Fiscal year runs from July 1 to June 30, which includes the summer before the school year opens and the school
year itself.

Lowell Organizational Study of Facility Maintenance
Edward J. Collins, Jr. Center for Public Management

Page 33

schools submitted 100 or more work order requests each in either FY2016 or FY2017, and in some cases
in both years. Of note is the fact that while three of these schools are 50 years or more in age (i.e., High
School, Dailey, and Robinson), the Stoklosa Middle School is only 12 years old. The remaining six schools
were built during the 1989-1994 school building boom; a period when 13 schools were newly built.
Work Order Requests by School Site
22 Building
Adult Education Program (Green School)
Bailey Elementary School
Bartlett Elementary School
Boilers
Butler Middle School
Cardinal O Connell Elementary School
Daley Middle School
Freshman Academy
Greenhalge Elementary School
Laura Lee Therapeutic Day School
LeBlanc Therapeutic Day School
Lincoln Elementary School
Lowell High School
LHS Career Academy (Molloy)
McAuliffe Elementary School
McAvinnue Elementary School
Moody Elementary School
Morey Elementary School
Murkland Elementary School
Pawtucketville Memorial Elementary School
Pyne Arts Magnet School
Reilly Elementary School
Riverside School
Robinson Middle School
Rogers School
Shaughnessy Elementary School
Steam Plant LHS
Stoklosa Middle School
Sullivan Middle School
Wang Middle School
Washington Elementary School
(blank)
GRAND TOTAL
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FY2016
7
12
75
77
130
32
84
3
85
11
35
111
356
22
112
40
51
70
73
55
52
43
20
181
49
78
124
121
100
48
14
2,271

FY2017
63
19
84
45
2
132
63
104
48
121
10
26
67
245
14
114
72
49
48
58
77
79
86
21
105
67
61
10
126
93
78
65
9
2,262
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FACILITY ASSET MAINTENANCE CYCLE
General
The life-cycle of a building usually can generally be described in phases: new construction, maintenance
and repair, renewal, and decommissioning. Over the course of their life, all capital assets deteriorate
and require investment to maintain functionality. Especially in the case of buildings, deterioration may
be subtle in the first few years
of neglect, but grow rapidly if
left unmitigated. The graph to
the right illustrates how a
generic asset deteriorates in a
non-linear
fashion,
with
maintenance and repair costs
designed to bring the asset
back to full functionality,
growing exponentially if no
investments are made.
This means that for every year
that maintenance and repair
investments on a facility do
not fully address needs (or do not address them at all), the added financial burden will grow
exponentially for every year the work is deferred. As an example, if the cost to maintain an asset when
relatively new (e.g., year 10) was $0.20 per square foot, if nothing is done, the cost will grow over $1.00
per square foot a few years later (e.g,. year 15) and then to $12.00 per square foot a few years after that
(e.g. year 20).
Building components identified for maintenance and capital needs generally fall into five categories:
1. Mechanical - HVAC systems, pumps, generators
2. Electrical- power supply, panels, and distribution
3. Plumbing- water/sewer distribution
4. Envelope- roof, windows, walls, entrance
5. Interior- hallways, offices, stairs, elevators
In addition, the grounds associated with the building is another category included for purposes of capital
projects. Grounds surrounding municipal buildings typically include items such as parking lots,
sidewalks, and playgrounds, etc. which directly support the occupying organization.
Expectations for Public Facilities
Unlike the private sector, taxpayers expect that a municipality strike a balance with the appearance and
function of its facilities such that it not be extravagant in its construction and furnishings, but instead
provide adequate functionality and safety for all users including employees and visitors. A community’s
culture can be seen in what is considered to be tolerable and what warrants improvement, even if it
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entails raising repair costs from the tax levy to do so. Buildings with an excess of fine materials and
craftsmanship can draw ire from taxpayers as they might feel their taxes are being overspent.
Alternatively, too little quality erodes the confidence and pride in a municipal government as an
institution. Determining the right balance between “excessive” and “good enough” is the responsibility
of local decision makers.
Generally, once a building is constructed, it can be expected that costs for maintenance will increase as
the components age, but estimates for the amount of spending on maintenance vary. Some sources
suggest that a building owner can expect to pay about 1-2% of the replacement value of the building per
year for maintenance14, while others suggest 2-4%15. Another metric suggests between $0.40-$0.80 per
square foot is needed to properly maintain even a new building. A survey prepared by the American
Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE) showed median maintenance
costs of HVAC systems alone in Massachusetts office buildings were $0.53 per square foot16 and a
detailed analysis of the database, “suggests that age affects maintenance cost by about 10% over the
course of 25 years”17, meaning that the cost of maintaining the systems in a 25 year old building was
10% greater than in a new building (analysis of the cost of maintaining buildings of greater age was not
included).
Often, as funding is constrained, deferring preventative maintenance is often contemplated as one way
to reduce costs. However, reducing funding for preventative maintenance typically has the opposite
effect, as annual costs will actually increase. In fact, studies have shown that time and financial
resources spent on preventive maintenance returns $2 in savings for every $1 invested.18 Other
benefits of preventative maintenance include:







Increased life expectancy of assets, thereby eliminating premature replacement of machinery,
such as boilers, and building components, such as roofs;
Reduced need for large-scale and/or emergency repairs;
Reduced cost of repairs by reducing secondary failures given that when parts fail in service, they
usually damage other parts;
Reduced overtime costs and more economical use of maintenance workers, due to working on a
scheduled basis instead of a crisis basis to repair damage;
Ability to identify equipment with excessive maintenance costs, indicating the need for
corrective maintenance, operator training, or replacement of equipment; and,
Improved safety and comfort for building occupants.

14

Levitt, Joel, “Evaluating Real Costs for Building Maintenance Management”, Springfield Resources, retrieved
from http://www.maintenancetraining.com/articlessearch.html, July 7, 2017.
15
Retrieved from http://churchadminpro.com/ July 7, 2017 (Note to reader: while this source is specifically for
churches, the volume of activity and public use of those facilities is not unlike municipal facilities.)
16
ASHRAE, “ASHRAE Owning and Operating Cost Database”, retrieved from
http://xp20.ashrae.org/publicdatabase/all_maintenance.asp?sfx=1&state=MA&c_size=1, July 7, 2017
17
Sellers, David, Facility Dynamics Engineering, “Projecting Building Maintenance Costs – an update”, retrieved
from https://av8rdas.wordpress.com/2015/11/07/projecting-building-maintenance-costsan-update/, July 7, 2017
18
“From Preventive to Proactive”, Public Works Magazine, November, 2007.
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SCHOOL FACILITY MAINTENANCE, EDUCATIONAL
ATTAINMENT & PROPERTY VALUES
Impact on Educational Attainment
According to the National Institute of Building Sciences, “more than other building types, school facilities
have a profound impact on their occupants and the functions of the building, namely teaching and
learning. Children in various stages of development are stimulated by light, color, the scale of their
surroundings, even the navigational aspects of their school. Children can also react negatively to adverse
conditions.”19 Considerable study has occurred across the U.S. and in other countries to define what
quality educational facilities should contain, and several U.S. states have adopted guidelines for the sizes
of different types of classrooms and other spaces. As reported by Glenn Earthman, professor emeritus
at Virginia Polytechnic Institute and State University:
There is sufficient research to state without equivocation that the building in which
students spend a good deal of their time learning does in fact influence how well they
learn. Numerous studies have indicated that students in poor buildings perform less well
than students in functional or acceptable buildings. Results of these studies indicate the
following:
 Students in poor buildings perform less well than students in functional
buildings.
 Most researchers found students in poor buildings scored between 5 to 10
percentile rank points lower than students in functional buildings, after
controlling for socioeconomic status.
 The difference in scores for students in poor buildings can be as high as 17
percentile rank points.20
Earthman goes on to prioritize those physical conditions that have the greatest influence on learning:
Research indicates that the following criteria, in the order listed, have a demonstrable
impact on student achievement:
(1) Human comfort – i.e., temperatures within the human comfort range as
regulated by appropriate HVAC systems
(2) Indoor air quality – i.e., appropriate ventilation and filtering systems also as
regulated by appropriate HVAC systems
(3) Lighting
(4) Acoustical control
(5) Secondary science laboratories
19

Vaughan, Ellen Larson, ”Whole Building Design Guide – Elementary School”, retrieved from
http://www.wbdg.org/design/elementary.php, March 28, 2014.
20
Earthman, GI, “Prioritization of 31 Criteria for School Building Adequacy”, American Civil Liberties Union
Foundation of Maryland. Retrieved from http://www.schoolfunding.info/policy/facilities/ACLUfacilities_report104.pdf, February 19, 2014, p. 8-9.
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(6) Student capacity – elementary
(7) Student capacity – secondary.21
Criteria 6 and 7 relate to school overcrowding.
A literature review prepared by the Centre for Learning and Teaching at the University of Newcastle
(England) found other studies that emphasized heating and air quality, but also found considerable
research into the impacts of noise on learning. The report states that, “chronic noise exposure impairs
cognitive functioning and a number of studies have discovered noise-related reading problems,
deficiencies in pre-reading skills, and more general cognitive deficits. As a result, reviews of the
consequences of aspects of the physical environment tend to conclude that acoustics and noise are
important factors in a school environment.”22 The report categorized specific noise impacts as follows:





Attainment – reading scores, pre-reading scores, general attainment;
Engagement – attention and distraction; time lost through noise interruption; internal noise;
Affect – annoyance; learned helplessness; and,
Well-being – some suggestion of other physical effects (e.g., raised blood pressure).23

Impact on Property Values
When considering the cost to property owners, several academic studies have analyzed the impact of
underinvestment in elementary schools upon residential property values. These studies have shown in
a quantifiable manner what realtors have known for some time – school quality influences the
desirability of an area for buyers, which in turn influences the price. The studies, out of the University of
Connecticut and the Federal Reserve Bank of St. Louis, among others, have attempted to pinpoint
exactly what aspects of school quality appear to have the greatest influence on prices. After looking at
overall school spending first, researchers have come to conclude that student test scores have a greater
influence on price than any other aspect of school quality, including annual expenditures per pupil. This
influence has even been quantified “[f]or a Connecticut home worth $250,000, the OLS model suggests
that a one standard deviation in test scores would raise the home’s value by about $20,500.”24 The
same report went on to find that a slightly smaller, but still significant, figure of $16,250 was a better
reflection of test scores on home value. An article in the Wall Street Journal found that, even in a
downturn, homes in neighborhoods with good quality schools kept their value and were desired by
buyers.
It's supposed to be a buyer's market. Yet, for parents determined to buy in areas
associated with top schools, those bargains may be harder to come by. When housing
markets go south, "areas with exceptional schools tend to hold their value better than
the market overall," says Michael Sklarz, president of Collateral Analytics, a Honolulu21

Ibid, p. 10-11.
Higgins S, Hall E, Wall K, Wooner P, and C McCaughey, “The Impact of School Environments: A literature
review”, The Center for Learning and Teaching, School of Education, Communication and Language Science,
University of New Castle. Retrieved from http://www.ncl.ac.uk/cflat/news/DCReport.pdf, p. 18.
23
Ibid, p. 16.
24
Dhar, Paramita, “Isolating the Effects of School Quality on Property Values”, the Connecticut Economy, Fall 2011,
p. 11.
22
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based firm that specializes in real estate data analysis. In Chapel Hill, where the Adams
family was looking, the average single-family home price, based on price per square
foot, has declined about 4.8% since the market peaked in 2007, according to Collateral
Analytics, but houses there still command about a 48% premium, per square foot, to
homes in the Raleigh-Cary metro area.25
Since other studies have shown that poor physical environment has an impact on student test scores, by
implication poor physical environment also has an impact on residential property values.
Although research into interrelationship between school environment, test scores, and property values
has not been done specifically in Lowell, the studies raise an important question regarding whether
underinvestment in property maintenance and capital improvements can have negative implications for
overall city revenues generated by property taxes.

25

Sarah Max, “Good Schools, Bad Real Estate”, Wall Street Journal, updated June 25, 2010.
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Finding 1: The Land & Buildings Division is understaffed when taking into account the total square
footage for which it is responsible.
Public and private sector facilities maintenance departments have similar responsibilities, including
preventative maintenance, work order response, and capital improvements. To determine the
appropriate level of staffing, it is necessary to consider the portfolio of facilities to be maintained. The
International Facilities Maintenance Association (IFMA) has established a benchmark of 45,000 to
50,000 square feet of rentable facility space to be maintained per full time equivalent maintenance
worker (e.g., carpenter, electrician, HVAC tech, painter, and plumber).26 From the association’s
perspective, operating under such a ratio offers sufficient time for staff to respond to work order
requests while also engaging in a regular cycle of preventative maintenance.
Using the IFMA ratio, calculations are made at the right to consider the staffing needed to maintain
Lowell’s nearly 2.9 million sf of space located in 50 city and school facilities citywide. The calculations
begin with the amount of space occupied by city offices and schools (2.72 million sf) and deducts a
factor for space that cannot be occupied, such
Facility Maintenance Staffing Needs
as hallways, storage areas, etc. (estimated at
Based Upon Inventory
25% of total square footage). It then takes into
2,715,509
account two City-owned facilities that are Gross occupied square feet
Occupiable
square
feet
(75%)
2,036,632
leased to others (i.e., Lelacheur Stadium and the
27
152,810
Lowell Memorial Auditorium), but require a Facilities managed by others
Maintenance
effort
(20%)
30,562
level of ongoing effort by City staff as described
Net
square
feet
2,067,194
above. A factor of 20% is used to account for
47,500
time spent by City workers, while SF per maintenance worker
Workers
needed
based
on
sf
43.5
acknowledging
that
the
management
Minus
custodial
contribution
(city)
(5%)
-0.2
companies
also
have
maintenance
-4.7
responsibilities. Leased space, including school Minus custodial contribution (schools) (5%)
Maintenance
Technicians
needed
38.7
administrative offices, health department
offices, and the senior center are excluded from Staffing (FY2018)
Trades/Labor (excl electric)
22.0
the calculations as maintenance of those
Electrical
(50%)
3.0
buildings is performed by the landlord. City
Total
25.0
parking garages are also excluded from the
STAFFING GAP
13.7
calculations.
The calculations suggest that the existing building inventory requires 43.5 fte maintenance workers to
meet the IFMA ratio. However, it should be acknowledged that custodial staff do perform some light
maintenance work such as minor toilet repair, light bulb changes, replacing ceiling tiles and air filters,
and other activities that would otherwise be performed by trades maintenance staff. These duties have
been calculated as utilizing 5% of custodian time. Even though the Collins Center has used a 10% factor
in other similar analyses, a lower figure is being used for Lowell given: 1) the large amount of space
26

IFMA, “Operations and Maintenance Benchmark Survey”, 2005. This survey of over 650 members indicated that
the average rentable area per trades maintenance worker was approximately 47,000 square feet.
27
Includes Lelacheur Stadium and the Memorial Auditorium only. Parking facilities have been excluded as they are
managed by the Parking Department. While LBD may be consulted by the Parking Department, this is considered
modest enough to be excluded from the staffing calculations.
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maintained by each city custodian; and, 2) the fact that school custodians reportedly only change air
filters and do not replace ceiling tiles. Taking into account the four city and 92 school custodial
positions, this is equivalent to 4.8 fte maintenance workers, thereby reducing the number of needed
maintenance technicians to 38.7 fte. No offsetting credit is provided for the amount spent on outside
contractual services since the work is almost exclusively in specialty areas such as maintenance of
security systems and pest control that cannot be performed by staff.
At present, LBD has 22 maintenance technicians including working foremen (i.e., 6 carpenters, 5 HVAC
technicians, 5 plumbers, 2 masons, 2 roofers, 1 painter, and 1 laborer/mechanical equipment operator).
To this are added the electricians, with a deduction of 50% to account for the time the six electricians
spend maintaining street lights and traffic signals. The LBD Deputy Commissioner and City Electrician
are excluded from the calculations as these are management positions. The end result is that based
upon the IFMA’s best practices ratio, Lowell facility maintenance has a shortfall of 13.7 fte. In other
words, existing staffing is approximately 36% less than would be found in an organization that met the
IFMA ratio.
The IFMA ratio does not offer any special consideration for the age of the building(s) to be maintained,
nor does it take into account their proximity or distance. Nevertheless, it should be recognized that
Lowell city facilities (excluding parking garages) have an average age of just 85 years and school facilities
of 59 years, and are distributed across Lowell’s 14.5 square miles of area.
Recommendation 1.1: Over the next two fiscal years, add 3-4 FTE technicians to LBD.
While a firm recommendation on the specific trades to be added cannot be made since electronic city
data was not available, data on school work orders reveals that the trades with the greatest backlog of
incomplete work orders six months after the close of FY2017 are: HVAC technician (117 work orders),
carpenter (113), and plumber (42). Another measure considered is the total number of work order
requests submitted per staff position, which are: 69 requests per carpenter; 105 per electrician; 110 per
HVAC technician; and 101 per plumber. While low in volume, the masons had the greatest percentage of
incomplete work orders (13 out of 24 incomplete, or 54%).
When considering which trades to add, it is recommended that Lowell consider the complexity of the
work and whether outside expertise may be warranted. For example, in years past, the School District
had an outside vendor contribute to the management of its heating/cooling systems, but spending in
this area has fallen dramatically in the past two years (in addition to the elimination of the Energy
Management System Monitor). Instead, the work is falling to the Facilities Director and the LBD Deputy
Commissioner personally. This has the potential to impact the MSBA’s perception of maintenance in
Lowell, as the MSBA has indicated to the project team in the past that they have concerns about the
upkeep of modern boilers across the state, since the boilers are so technical and costly. As Lowell
pursues additional MSBA grant funding, it will behoove the District to have a strong maintenance plan
for its boilers; this may or may not require outside expertise.
An additional trade to consider for an outside vendor is roofing. Given the number of schools that are
25+ years old, an increasing number of roofs will likely need wholesale replacement in upcoming years.
This is not work that can be done in-house. After studying Lowell buildings, a professional engineering
firm could offer a professional opinion regarding whether there will be more or less need for the type of
patching and repair that can be done in-house.
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Recommendation 1.2: At the earliest feasible date, discontinue in-house painting services and create
a budget line item for outside painting services.
It is not feasible for one painter to successfully maintain the entire Lowell facilities inventory and, as a
result, multiple customers of LBD expressed extreme frustration that their painting requests were not
being addressed. This is the case even though at present, LBD occasionally pulls other tradesmen off of
their regular work to undertake time-sensitive painting projects. While this practice may address critical
painting projects, it is not cost effective and simply further delays the other trades’ outstanding work
orders.
When considering how to address painting needs, the seasonal nature of the work must be taken into
account. Specifically, large scale painting of schools is most efficient during the summer months when
the buildings are far less intensively used. In order to paint school buildings on a regular schedule –
perhaps once every five years – a large team of painters would be needed each summer. Such seasonal
work could best be handled by an outside vendor (or vendors) that can staff up to respond to Lowell’s
painting needs.
While graffiti response is often time sensitive, it can also be done by an outside company under a well
negotiated contract that establishes strict timelines for response to graffiti calls and recognizes that
graffiti cleanup work will be sporadic in nature.
Recommendation 1.3: Consider dividing staff into at least two geographic teams to increase workers’
in depth of knowledge of smaller a portfolio of buildings, and to provide management with greater
flexibility in making assignments.
Lowell has a large inventory of 50 buildings, of varying ages and distributed across a large geographic
area. This presents a number of challenges to LBD staff. First, travel time between buildings can be
significant – especially during rush hour or if travel through downtown is required. The DPW building at
1365 Middlesex Street is relatively centrally located, but travel time can have an impact on daily
productivity. For example, during Monday morning traffic, GPS estimates are that it can take up to 20
minutes to drive to the McAuliffe Elementary School (3.4 miles) and Cawley Stadium (4 miles) from the
DPW building; trips that could take as little as 6 minutes on a slow weekend day. A second issue is that
each building has its own unique configuration and most have different infrastructure components (e.g.,
heating, cooling, air handling, plumbing, doors and locking mechanisms, etc.).
Some customers have expressed concerns that when LBD arrive on site to investigate a work order, they
often leave shortly afterward in pursuit of parts. This is not surprising given that during the process of
investigating an issue, LBD staff have to reorient themselves to the building28, and determine which
equipment is of concern and what parts may be needed. Since parts are not universal across all
28

At present, it is not possible to determine how often individual staff report to specific school sites since 75% of
all work orders in the SchoolDude system are assigned to the Deputy Commissioner of LBD, and the staff member
assigned is not identified. While all work orders should initially be assigned to the Deputy Commissioner’s box,
they should then be delegated to individual staff members within the system. This will allow the Division to
determine the backlog by staff member and, if there are concerns about the work performed, they can rapidly
identify who was tasked with the work. This should be addressed within the software system and will be needed if
staff increasingly use technology to receive and respond to work orders.
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buildings and the LBD has limited onsite inventory (see Finding #8 below), there is a high probability that
they will have to go out and purchase (or order) a needed part.
Certainly, if the SchoolDude system does not do so already, it should be programmed to identify the
make and model of all mechanical equipment in place at all buildings so that LBD staff can be at least
partially prepared for what they may find. However, dividing staff into at least two geographic teams,
each responsible for a smaller portfolio of buildings, would allow them to become more familiar with
individual buildings and their unique quirks, and would create a stronger sense of ownership over each
team’s set of buildings. Assignments should made taking into account travel time and total square
footage to be maintained. Optimally, team members should be given an opportunity to meet together
at least once a season to discuss what actions will be needed in upcoming months (e.g., to winterize or
reopen a building), and to discuss any particular capital needs they may have identified. Periodically –
perhaps every 2-3 years – the teams should be rotated to provide new eyes into each building and make
sure that quality is maintained.
Recommendation 1.4: Perform a salary survey to determine if Lowell salaries are competitive, and
take steps to make sure salaries and benefits are competitive.
When a staff team is shorthanded, quickly filling any vacancy that arises is of paramount importance.
However, interviewees report that there have been instances when multiple postings have been
required prior to identifying a qualified candidate who could take the job offered. Although municipal
facilities work can provide a level of job stability, benefits, and job satisfaction that private sector work
may not be able to offer, during strong economic periods, competition exists for the most qualified
trade workers. As such, Lowell should make sure that it offers a competitive salary and benefits package
so that it can maintain a highly qualified and motivated workforce.
An ad hoc survey of salaries made by the project team indicates that Lowell salaries are not competitive
when compared to other nearby communities such as Lawrence, which appears to pay $12,000 to
$14,000 more than Lowell per year for each trades position compared.
Recommendation 1.5: Reconsider LBD’s role in holiday lighting and other special events.
As noted in the background, overtime in LBD runs into several hundred thousand dollars per year. At
least a portion of this is spent installing holiday lighting and setting up for special events. Given the
current understaffing and backlog of work order requests, questions should be asked regarding what
work could be done less costly by an outside vendor(s), what work could be done by personnel who are
not tradesmen, such as custodians or parks staff, and what work could be done on a regular time basis
versus using overtime.
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Finding 2: The Land & Buildings Division operates predominantly in a response mode, as opposed to a
proactive preventative maintenance mode.
Staff in the Land & Buildings Division and in school Custodial and Facilities Maintenance Services could
not identify regular preventative maintenance tasks that they undertake each year. This means that
their daily work efforts are guided nearly exclusively by work orders submitted by school and city staff;
most of whom do not have expertise in facilities maintenance and are simply reporting issues that affect
their level of comfort in their immediate environment. It is likely these work order requests are not
addressing many hidden building issues. As is known by home owners, lurking behind discoloration in
the ceiling can be a roof or plumbing leak that affects multiple rooms and may not be seen for days. Not
replacing the filter in a heating system can increase energy bills, negatively affect air quality, and lead to
equipment overheating and damage. In a home, these types of repairs can cost thousands of dollars; in
a large public facility the costs can be dramatically higher. For example, individual heating and cooling
units in schools and public buildings can be worth several hundred thousands of dollars, and if they do
not reach the manufacturer’s expected lifespan at a minimum, public dollars are being wasted. In
addition, the need to close a facility to respond to a building emergency has considerable negative
impact on operations and can be costly.
Not surprisingly, failure to undertake regular preventative maintenance will typically result in an
increase in work orders, particularly emergency work orders. As noted earlier in this report, studies
have shown that every $1 spent in preventative maintenance results in $2 in savings. Typically, when
issues are not addressed early, the extent of the problem tends to grow until it becomes an emergency.
Then, the cost of procuring services to respond to the emergency and/or the amount of staff time
needed to respond can increase exponentially. In effect, responding to emergencies negatively affects
any organization’s ability to address routine work orders until those routine work orders themselves
turn into emergencies. Given the costs associated with this negative cycle, it is imperative that the
Lowell facilities maintenance move into an increasingly proactive, preventative maintenance mode.
Recommendation 2.1: Hire an outside firm to develop multi-year preventative maintenance plans for all
city and school buildings and prepare a calendar of activities to be undertaken each month and week.

Given the staffing constraints in the LBD at present, it is recommended that an outside firm be hired to
develop a maintenance plan for each building and provide it to the city. The firm should also be tasked
with inputting preventative maintenance activities into the work order system so that they are automatically
added to the calendar and assigned to staff.
Recommendation 2.2: Determine which preventative maintenance work should be done in-house
and which should be contracted at the start of each fiscal year.
Contractual services are presently funded from School District and City accounts, making it labor
intensive to comprehensively understand how the funds are being expended. The project team found
that some of the routine areas of expenditure include boiler inspections, door/key repairs, elevator
maintenance/repair, and fire safety equipment maintenance/repair. Spending in these areas has been
relatively consistent over the last two fiscal years. However, other work areas that would be seen as
routine in most organizations have experienced significant volatility in spending. These include pest
control, chimney and roof inspection, mechanical equipment maintenance/repair, maintenance of
security systems, and roof inspections.
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Prior to the beginning of each fiscal year, LBD and school personnel should meet to identify the annual
outside services that will be needed, and the amount of funding that should be encumbered for each
based upon prior year spending. Efforts should be made to get contracts and/or purchase orders in
place early in the fiscal year so that appropriate work can be done before the schools open for the year
(state contracting provisions that allow for contracts up to 3 years in length without City Council
approval can dramatically reduce the amount of time needed to get a contractor in place at the
beginning of the fiscal year). Close attention should be paid to pest control and security system
maintenance as these are critical to the health and safety of students and city/school personnel, and it is
unclear why spending has been so variable of the past two and one-half years.
In addition, the City should consider entering into a “house doctor” contract with a firm that can be on
call to perform inspections of key building systems, such as roofs and structural components, on a rapid
basis, as needed. Spending would only occur when needed, but significant time would be saved if a
house doctor was already under contract when an emergency arose.
City and school budget officials should discuss whether all facilities-related operating funds should be
consolidated within the LBD budget so that purchase orders/contracts can be issued from one location
and spending can be tracked more efficiently and comprehensively.
Recommendation 2.3: In the summer of 2018, perform a comprehensive assessment of all interior and
exterior doors and associated locking mechanisms at all schools.
SchoolDude records include a remarkable number of work order requests relating to doors and locking
mechanisms. Some notable requests/comments include:
 “Fire door on left disabled”;
 “Exterior door by dumpster has been vandalized”;
 “Corridor fire doors partially or fully nonfunctional where they will not automatically close as
required by this section by smoke or alarm activation”;
 “Exterior Fire Doors number 3, 4 and at art rooms panic hardware in disrepair”; and,
 “Fire doors do not open”.
Given nationwide concerns about school safety at the present time, it is unacceptable to have doors that
do not lock property and/or emergency exit doors that do not open or are otherwise nonfunctional.
Recommendation 2.4: Prior to the close of each school year, develop a punch list of work to be
performed at school sites over the summer and determine if additional staff resources will be needed
to complete the work.
Just as deep cleaning can be more efficiently completed when students are not in a building, the same is
true for other building repairs. Even after regular preventative maintenance is underway, the schools
will likely have additional work projects (other than large scale capital projects) that are needed over the
summer. If a list is developed prior to the end of the school year, LBD can determine if seasonal summer
workers or outside contract services are needed.
Recommendation 2.5: Protect facilities maintenance operating budgets from further cuts until an
evaluation can be performed regarding the appropriate level of funding needed.
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Both the city and school facilities units have experienced significant budget cuts since FY2016; cuts that
in some cases have reduced budget appropriations below prior year spending. Until completing many of
the recommendations in this report, such as determining the preventative maintenance tasks needed
for each building, the units should be protected from further budget reductions.
A number of additional steps should be undertaken to allow for more efficient analysis of budgetary
needs and spending trends including:
 Adequately budget for school custodial needs – the line item for school custodial expenses
should be increased to reflect prior year spending. This line item should be used not only for the
purchase of needed supplies, but also small tools and equipment, and equipment repairs since
those are not capital expenses.
 Create a line item in the school budget for other non-capital purchases – at present, no account
has been clearly identified for non-capital needs such as carpeting and furniture, so those
expenses are being distributed across a number of accounts. The capital expense lines should
be used for the purchase of significant items of equipment that have a lifetime of 5 years or
longer and a value of at least $5,000, or for the renovation or reconfiguration of spaces within
the schools.
 Have the CFO work with LBD to determine how expenses should be charged to the “DPWVarious Schl Proj”, “Repair & Maint-Bldgs”, and “Building Improvements” accounts. Although
the “Buildings-Supplies” account is clearly labeled, the intended purpose of other accounts is
not as clear and, as a result, some expenses are being charged to different accounts. To the
extent possible, specifying an account to use for services such as inspections, pest control,
equipment repair (as opposed to parts), would facilitate future analyses.
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Finding 3: City and school facilities management is not adequately staffed or structured to oversee
the hundreds of millions of dollars in capital investment needed in the next five to ten years.
In municipalities with a large inventory and/or aging facilities, annual spending on major replacement or
reconstruction can cost in the millions
of dollars and requires appropriate staff
expertise and time to manage the
planning,
design,
bidding,
and
construction, certification, etc. In the
absence of trained staff that is focused
on this particular need, there will
inevitably be oversights that result in
poor
coordination
and
missed
opportunities, with a resultant product
of poorer quality at a higher cost.
Lowell High School Roof
In 2014, Lowell commissioned an extensive Capital Needs Assessment of all schools. The resulting
nearly 2,000 page report provides considerable detail about each building including current and
expected capital needs, with associated cost estimates. However, interviews with staff revealed that
current facilities staff are not very familiar with the report (one individual understandably and honestly
stated that he did not have time to read the report given other duties), and, as a result, the findings of
the report do not appear to have been incorporated into capital funding requests in any systematic way.
No such capital needs assessment has been prepared for city buildings.
The assessment is a great source of information even if it is slightly dated. Ideally, it would be actively
used to pursue funding for identified projects within the timeline recommended in the report. The City
routinely prepares a five year capital improvement plan (CIP) so an avenue exists through which the
projects can be considered. Keeping close to the recommended timeline is needed to avoid emergency
repairs and associated cost escalation. Furthermore, some of the most costly projects will likely qualify
for state MSBA funding assistance (e.g. replacement of windows, roofs, boilers, and large scale
renovation) which could save hundreds of thousands of dollars, if not millions. However, to receive
MSBA funding, a project must be in the pipeline before an emergency expenditure is needed, and the
MSBA process can take multiple months depending upon the size and complexity of the project, and the
specific grant program.
The project team has found city and school facilities leadership to be highly experienced and fully
engaged in the daily operational needs of the facilities. But, due to their daily workload and the
prevalence of emergency situations, they do not have the capacity to engage in long term facilities
planning. Staffing the LBD with additional personnel that can engage in strategic planning and project
management would, over the long term, reduce emergency breakdowns and reduce costs.
Recommendation 3.1: Create a new Facilities Management Department reporting to the Assistant
City Manager.
The 2014 OMR study provided a baseline repair estimate of over $200 million for all schools (this
includes repair, not replacement of the existing high school facility) and a more aggressive “new
program” estimate of up to $409 million including a completely new high school and major renovations
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to several older schools. These numbers dwarf current capital spending. In fact, it is nearly 30 times the
amount budgeted for city and school facilities in the current capital improvement plan and 66.5 times
the amount budgeted for schools only.
Conceptualizing, scheduling, financing, and implementing capital projects of this magnitude will require
close collaboration with the Office of the City Manager and the Chief Financial Officer. At present, LBD
is a division within the Department of Public Works where it vies for the DPW Commissioner’s attention
along with other important infrastructure functions such as roads, water and sewer systems, and parks.
It is recommended that facilities maintenance be moved into a separate department and that it report
directly to the Assistant City Manager to increase the function’s connection with the City Manager’s
Office while providing close supervision to support the implementation of the actions recommended in
this report. Such a change would leave horizontal infrastructure components, i.e., roads, water and
sewer systems, and parks, within the DPW, while separating out the vertical infrastructure of city and
school buildings.
Recommendation 3.2: Create a new Director of Land & Buildings position responsible for managing
capital projects and strategically moving LBD from a response mode into a proactive preventative
maintenance mode.
This new Director position should be funded jointly by the School District and City, and be responsible
for working collaboratively with city and school officials. The position would supervise the current LBD
Deputy Commissioner and would be in regular communication with the Assistant Superintendent of
Finance/School Business Manager and the School Superintendent. The LBD Deputy Commissioner
would continue to have day to day oversight of work orders, but now would be supported by a manager
who could help the new department gradually modify its practices so that it becomes more strategic
and attentive to preventative maintenance.
The new position would be charged with developing and maintaining a multi-year schedule (10 years
minimum) of facilities projects, contributing to annual capital planning efforts, and would oversee all
capital projects for facilities. The position would also: a) collaborate with school officials on applications
to the MSBA, b) serve as the internal project manager for projects accepted by the MSBA; and, c) would
assist in preparing documentation for the MSBA (see also recommendation 4.2). That said, in the future
as the number of capital projects and their magnitude increases a Project Manager and/or Clerk of the
Works position(s) may be needed to assist the Director in managing capital projects. Although the new
Director position will have a cost associated, if it helps the City/District receive MSBA reimbursement for
even one roof project, which are typically in excess of $1 million (e.g., 80% reimbursement rate or
$800,000), that one project will have paid for the position’s cost for several years.
Recommendation 3.3: Consider transferring the Energy Manager position into the new department.
Lowell has made considerable progress in improving energy efficiency in its buildings through a position
that is presently housed in the Planning Department. Consideration should be given whether this
position should be transferred to the new department to continue this work, especially as part of the
large capital projects that will be forthcoming.
Recommendation 3.4: Hire a firm to conduct an assessment of all City facilities and update the 2014
Capital Needs Assessment for the schools, as needed.
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A comprehensive assessment of city facilities is needed, especially given the experience with this
winter’s water leak at the public library. City Hall and the library have detailed architectural features,
extensive furnishings, and historic records that are unique, and
care should be taken to ensure that the environment in which
they are stored is safe from potential damage and maintains
them for the future. In addition, interviewees indicated that
multiple fire stations have significant structural and other issues.
Attention needs to be paid to ensure that fire stations are safe
and healthy for the firefighters that work there on 24 hour shifts,
and that they can adequately store the City’s millions of dollars in
fire equipment. A comprehensive capital assessment will identify
capital needs at all city buildings and provide a multi-year
schedule of projects to determine when the amount of capital
Lawrence Street Fire Station Floor
funding needed and when.
In addition, the 2014 school facilities study should be updated to
acknowledge current building conditions and construction costs,
and should provide a new schedule of projects that reflect the
most recent information available.
The selected firm(s) should be tasked with providing the City with
a spreadsheet-based project listing by year, to allow staff to more
efficiently identify upcoming projects and monitor those that are
underway.
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Finding 4: An estimated capital investment of $140+ million will be needed in Lowell schools over the
next ten years (excluding the high school project). However, other than the high school project, the
School District has not pursued MSBA grant funding in recent years.
Although the average age of the school portfolio is 58 years, the actual ages of individual buildings range
from 9 years of age (Morey Elementary School) to 166 years (LHS heat generating plant). Six buildings
have reached 100 years of age including the heat generating plant, Cardinal O’Connell Elementary
School (138), Butler Elementary School (136), Moody Elementary (130), Laura Lee Day School (122), and
Washington Elementary School (108) – each of these, with the exception of the Washington School,
were built in the 1880s or 1890s. Another group of eight buildings are between 53 and 88 years of age
and include: Adult Education Center; Leblanc Therapeutic Day School; LHS Career Academy; LHS
Freshmen Academy; LHS Freshmen Academy (McDonough); Reilly Elementary School; Pawtucketville
Memorial Elementary School; and, J.G. Pyne K-8 School. The LHS gymnasium and auditorium is among
the younger facilities at 38 years of age.
Of note is the fact that the rapid construction of schools between 1989 and 1994 means that the District
now has 13 schools that are between 24 and 29 years of age. This is significant because many major
building systems, including costly boilers and roofs, have a typical lifespan of 25 to 30 years. As a result,
it can be expected that these buildings will soon require significant capital investments to keep them in
good condition. In addition, it is likely that the work needed to maintain them will rise as the buildings
continue to age. It is not unusual for school districts to budget a relatively low amount for maintenance
of newer buildings in their early years, and not be fully prepared for increased costs as the buildings age.
The impacts of these aging
Work Order by School Site (24 to 29 years of age)
buildings are already being
Age
sq ft FY2016
FY2017
seen in the number of work
26
65,000
75
84
orders received. As seen to the Bailey Elementary School
24
95,500
77
45
right, work order requests for Bartlett Comm Partnership School
24
66,000
85
121
these buildings was equivalent Greenhalge Elementary School
25
60,100
111
67
to 52.2% of work orders Lincoln Elementary School
25
63,600
112
114
submitted in FY2016 and 47.3% McAuliffe Elementary School
24
66,000
40
72
of those in FY2017. However, McAvinnue Elementary School
25
Murkland
Elementary
School
60,100
73
58
the total square footage of
24
Rogers
Early
Learning
Center
112,000
49
67
these buildings is equal to
27
63,918
78
61
approximately 1.05 million sf, Shaughnessy Elementary School
or 43.8% of the total school Daley Middle School
24
111,800
84
104
inventory. In both years the Robinson Middle School
29
99,000
181
105
percentage of work order Sullivan Middle School
26
97,200
121
93
requests
exceeded
the Wang Middle School
26
93,800
100
78
percentage of square feet.
1,054,018
1,186
1,069
Sub-total
According to OMR Architects,
2,407,345
TOTAL ACROSS ALL SCHOOLS
2,271
2,262
the
projected
capital
% of Total
43.8%
52.2%
47.3%
investment needed in the 13
schools over the next ten years is equal to 58% of the investment needed in all schools (i.e., $83 million
out of $143 million). Further, every school regardless of age needs at least $1.45 million in investment
in the next five years, with the exception of the Morey Elementary School which only needs a $121,000
investment.
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Identifying funds for such a large capital investment will clearly be a challenging process for City and
School District officials, and will have a significant impact on the City’s general fund budget.
Baseline Repair Estimates by School Site (OMR Architects)29
0 to 5 years
Bailey Elementary School
Bartlett Comm Partnership School
Greenhalge Elementary School
Lincoln Elementary School
McAuliffe Elementary School
McAvinnue Elementary School
Moody Elementary School
Morey Elementary School
Murkland Elementary School
Pawtucketville Elementary School
Pyne Arts Elementary
Reilly Elementary School
Rogers Early Learning Center
Shaughnessy Elementary School
Washington Elementary School

4,325,484
4,329,982
4,484,659
5,649,461
4,818,143
5,118,652
5,482,882
121,233
4,415,632
1,449,800
2,162,687
4,063,774
10,483,717
2,895,569
5,466,087

6 to 10
years
1,089,553
1,628,052
1,035,641
247,784
295,031
421,282
1,782,738
1,290,791
282,340
790,602
566,032
1,573,394
780,404
958,930
825,729

Butler Middle School
Daley Middle School
Cardinal O’Connell Middle School
Riverside Middle School
Robinson Middle School
Stoklosa Middle School
Sullivan Middle School
Wang Middle School

4,953,042
8,978,421
3,969,428
3,599,436
8,064,201
2,248,593
4,809,373
3,838,331

932,989
1,439,681
610,289
564,571
1,214,325
511,995
2,353,860
2,297,928

5,886,031
10,418,102
4,579,717
4,164,007
9,278,526
2,760,588
7,163,233
6,136,259

Lee Therapeutic Day School
LeBlanc Therapeutic Day School
LHS Career Academy (Molloy)

1,793,029
2,825,304
3,047,807

694,162
466,479
857,408

2,487,191
3,291,783
3,905,215

3,885,255
117,279,982

648,155
26,160,145

4,533,410
143,440,127

Adult Education Center (Green)
TOTAL

Total
5,415,037
5,958,034
5,520,300
5,897,245
5,113,174
5,539,934
7,265,620
1,412,024
4,697,972
2,240,402
2,728,719
5,637,168
11,264,121
3,854,499
6,291,816

Fortunately, the MSBA has awarded $13.1 billion in funding for school capital projects since 200430 and
continues to have funding for schools across the state. However, as mentioned previously, Lowell has
not received MSBA funding for any project other than the high school since 2011. Evidence suggests
that the District has not submitted an application since that time under the perception that no other
projects should be submitted while the high cost high school project was in process. Communication
between the project team and an MSBA official made it clear that Lowell is eligible for other project
29
30

OMR, Section 7.13 to 7.16
MSBA, “About Us”, retrieved from http://www.massschoolbuildings.org/about April 23, 2018.
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funding and is welcome to submit additional application(s) for MSBA consideration.31

Cardinal O’Connell Middle School
(1880)

Moody Elementary School
(1888)

A focused effort will be needed to maximize the amount of MSBA funding to offset at least a portion of
the capital needs identified above.
Recommendation 4.1: Contact the MSBA and ask for a formal meeting to familiarize them with the
Lowell school building needs identified in the 2014 study, discuss the types of assistance the MSBA
can provide, and consider a potential schedule of projects for submission.
A meeting with the MSBA should be held to orient them to the extensive capital investment needed in
Lowell schools and to gather insights into the various funding programs managed by the MSBA, how to
make compelling arguments for grant funds, and how to collaborate on how to address school facility
needs.
Recommendation 4.2: Assign responsibility for coordinating the MSBA application process to the
Assistant Superintendent of Finance/School Business Manager along with the administrative oversight
of approved projects.
Even with the new LBD Director position included in Recommendation 3.2 above, the School District
needs to have an in house manager with responsibility for the coordination of capital planning efforts.
With a potential 80% reimbursement rate from the MSBA, the District should be highly active in
submitting new applications for funding – even as the high school project remains underway.
While the new LBD Director would provide technical oversight of school capital projects, a District
employee is needed to facilitate the MSBA application process and provide administrative oversight of
approved projects. The project team believes that the Assistant Superintendent of Finance/School
Business Manager is the appropriate position to assume this role. (The Facilities Manager does not have
capacity as he is managing day to day custodial work and work order requests.) If determined
appropriate, the Assistant Superintendent of Finance/School Business Manager would take the lead on
preparing MSBA paperwork, securing School Committee authorization, and ensuring that all MSBA
requirements are met. In addition, the new LBD Director would be actively engaged in the application
process and would serve as project manager during the design and construction of the projects. As an
alternative, a new position of Capital Projects Manager could be created within the District to provide
31

Conversation between Diane Sullivan, MSBA, and Monica Lamboy, Collins Center, February 20, 2018.
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administrative management of MSBA projects. This new position can also more than pay for itself by
helping the City/District secure MSBA funding for eligible projects.
Recommendation 4.3: Identify those projects that qualify for MSBA reimbursement and establish a
multi-year schedule of applications to be submitted each year.
Attention should be paid to determine whether capital needs at a given school should be bundled and
submitted under the Major Repairs Program, in which the District can only submit one application per
year, or whether roofs, boilers, and windows should be moved forward individually through the
Accelerated Program. The new LBD Director position and the District’s MSBA liaison should work
together to establish annual targets for the number of applications to be submitted per year and an
aspiration for the amount of funding to be authorized by the MSBA.
It is highly likely that additional personnel beyond those recommended in Recommendations 3.2 and 4.2
above will be needed to manage the Lowell High School project when the preferred design concept has
been determined. The District and City should consider whether these should be outside contractors,
limited duration employees, or the addition of permanent staff who can transition to other school
capital projects as the high school project comes to a close.
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Finding 5: In recent months, periods of low temperatures have produced catastrophic building
failures which in turn have resulted in extensive damage and building closures.
Lowell facilities have experienced dramatic issues in recent months at the cost of hundreds of thousands
of dollars and considerable media attention. On January 3, 2018, after weeks of low building
temperatures, Lowell High School was closed on an emergency basis. CBS news reported students as
saying that the school was so cold that they could not concentrate and
that one student sent a parent a photograph of a thermometer at less
than 45 degrees.32 Heating issues were noticed as early as November
when the District informed students and parents that students should
wear appropriate clothing due to cold temperatures in portions of the
building.33 The day following the January closure for cold was a snow
day, leading to two days out of class. More recently, in April, the school
was closed early three days prior to spring break due to the discovery
7
of gas leaks in the field house. To address the gas leaks, the City is
Low temperatures at LHS
moving forward with a $255,000 purchase of three new gas-operated
heating units; units that could be eligible for MSBA funding were time available to submit an application.
Less than a week after the high school closure, a pipe burst in the attic of the public library over the
weekend; a leak that was not discovered until the following Monday. City officials estimated that 5,000
gallons of water leaked three floors down and into the basement.34 The cost of the water cleanup to
date has been nearly $377,000, and the library was closed from Monday, January 8 until February 28.
The damage has been attributed to the malfunction of an air damper. While the extreme weather
conditions such as those experienced in early January
present challenges for all facilities maintenance
organizations, the closures and damage experienced in
Lowell are atypical.
When weather conditions pass typical thresholds and
enter into what can be characterized as abnormal or
extreme conditions, additional precautions may be
necessary to verify that equipment operability is preserved
and that building components are protected. Such
precautions may be as simple as a building manager
Pollard Memorial Library
defining specific system checks when conditions have not
been experienced before (e.g., during extreme cold, hot, rainy, windy conditions) or when heavy
snowfall is reported. An experienced workforce will typically know the system areas to monitor in each
building in order to avoid catastrophic failure.
In addition to visual building inspections, Electronic Management Systems (EMS) are designed to
monitor building systems remotely and will alert managers to impending operational issues. Several
32

CBS Boston WBZ4, “Cold Classrooms In Lowell Have Parents, Kids Begging For Relief”, January 2, 2018.
Fox Boston 25 News, “Classes canceled at Lowell High School Wednesday amid ongoing heating issues”, January
3, 2018.
34
NECN, “Burst Water Pipe at Lowell Library Causes 'Catastrophic and Costly' Damage”, January 10, 2018
33
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years ago Lowell installed EMS on all the school buildings and most city buildings. However, while
interviewees report successes with its use (e.g. getting an alert identifying a heating system deficiency in
time to correct it before having severe operational impacts), other systemic problems were identified
(e.g. false alarms creating additional work or nuisance alarms being disabled). At present, all
notifications are sent directly to the LBD Deputy Commissioner.
Catastrophic building incidents, such as those experienced in Lowell this winter, have multiple impacts
including:
 costly emergency repairs;
 potential loss of irreplaceable building contents; and,
 loss of productive work hours during the period when a building is closed.
Such incidents can also diminish the credibility of a municipal government with the community at large.
Fortunately, such incidents can largely be avoided through regularly scheduled preventative
maintenance, identification of specific buildings and systems potentially at risk during extreme
conditions, remote monitoring systems, and the establishment of protocols for occasional visual
inspections during defined conditions.
Recommendation 5.1: Ensure that multiple staff are trained on the remote monitoring systems (EMS)
in addition to the LBD Deputy Commissioner and School Facilities Manager.
Given the risk of damage if a monitoring report is not investigated, more than one staff member should
have expertise in understanding the EMS and the reports provided.
However, only
managers/supervisors with a proper level of authority should be allowed to assign a staff member to
investigate an after-hours report. A tracking system should be put in place to identify false reports,
system failures, and the staff time spent investigating EMS reports to evaluate the effectiveness of the
EMS.
The City and School District should consider adding a position to oversee the remote monitoring
systems, among other duties. As noted above, the Facilities Manager reports receiving approximately
70 emails per day about school buildings. With the addition of city buildings, this could be a nearly full
time position.
Recommendation 5.2: Develop written protocols that identify specific areas at risk that will need to
be visually checked during extreme weather conditions, and the process by which the overtime
assignment(s) are to be made.
The protocols should be very tightly written so they do not allow for abuse of overtime, while also still
making sure that specific at risk buildings are properly monitored.
Recommendation 5.3: Utilize the vast experience of the current workforce to train newer employees
on the specific vulnerabilities of each building so that this knowledgebase continues when
experienced employees cease working for the City.
This will ensure there are knowledgeable personnel to respond appropriately to extreme conditions.
Written documentation of each building should also be created.
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Finding 6: The Land & Buildings Division lacks an electronic tracking system for work needed and
performed at City buildings.
The utility of a work order system can readily be seen when reviewing work performed for Lowell
schools. There, the SchoolDude system records the date the request was made, who made it, and the
details of the issue. It also indicates to whom the work was assigned and when it was completed.
Facility managers have the ability to identify open work orders and also see all of the work performed at
a site for any given period of time – one year, two years, five years, etc..
In today’s age, having a work order system is no longer state-of-the-art, instead it is standard operating
practice, and it is detrimental to Lowell City buildings that they are not on a work order system. In the
absence of a work order system, the LBD Deputy Commissioner must recall from memory or paper the
work that remains outstanding at city buildings. This means newer work orders may take precedence
over other work (in order to avoid forgetting the request) or may not get done until someone calls or
emails repeatedly (because the request was forgotten). In addition, City management cannot get a clear
picture of the work efforts undertaken at various buildings; this may come into question if damage
occurs to equipment under warrantee, or if insurance investigators are considering reimbursement for
facility damage.
Recommendation 6.1: Procure and implement a work order system for city facilities.
The cost for a work order system would include a one-time start-up fee that would allow the vendor to
set up City buildings in the system, plus an annual license fee. The cost should be relatively nominal
given the potential benefit for the system. For example, the annual fee paid by the School District is less
than $9,000 for its 31 buildings and 2.4 million square feet. Regardless of whether Lowell expands its
use of SchoolDude to include City facilities, or whether the City procures a different system, all facilities
will need to be on the same work order system.
Recommendation 6.2: Ensure that the selected system allows work orders to be delegated
electronically from the LBD Deputy Commissioner to assigned tradesmen as a first step to having staff
work directly on the electronic system instead of receiving paper copies of work orders.
At present, nearly 100% of the work orders are assigned to the Deputy Commissioner in the SchoolDude
system. This is appropriate as a first step when a work order is first received, but he should be able to
“delegate” the work order into an individual employee’s box so that staff can review what is waiting in
their queue. Only part of the utility of the system is being used today since LBD staff print out each
work order and hand them to the staff being given responsibility for the work. The paper copy is later
returned back to the office with notes that indicate if the work is complete, if parts are needed, etc. The
MEO/laborer is presently responsible for updating the system with the information received.
Over the next few years, a transition to full automation should take place. Tradesmen should be trained
on how to access the system themselves to see what is outstanding and to directly input the results of
their work into the system. Additional field equipment, such as tablets, may be needed to allow them to
do so.
Recommendation 6.3: Prepare and distribute regular reports on work order backlog including
location, type of work, trade(s) needed, etc.
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LBD leadership should provide summary reports to the City Manager and Superintendent at least two
times per year on the work performed and any backlog that exists.
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Finding 7: Vehicle shortages have required technicians to double up even when jobs do not require
two people. Inefficiencies are exacerbated when vehicles are out of service for maintenance or are
otherwise inoperable.
Having proper tools and equipment, including dependable
transport, is critical to a successful facilities management
organization. In Lowell, the number of vehicles available to
transport tradesmen to their work sites are less than the number of
staff, and many of the vehicles are more than 15 years old and
unreliable.
While many repair jobs, and worker safety, often benefit from
having a second tradesman on site, it is reported by the LBD staff
that jobs that would normally require one person (such as a
thermostat replacement) are frequently assigned two tradesmen as
there are not sufficient vehicles to transport individuals. This
doubling up of staff increases the costs of individual jobs and
reduces worker productivity.

LBD Vehicle Inventory (2018)
Vehicle
Year
Electricians (4 transport veh)
Ford F-150
2003
Int'l Aerial Lift
2002
Aerial Lift
2011
Ford Escape
2016
Ford Transit
2016
Ford F-450 Crane Truck
2014
Int'l Aerial Lift
2013
Land & Buildings (14 transport veh)
Ford F-250
2000
Ford F-350
2000
Ford F-250
2003
Ford F-350
2000
Ford F-350
2001
Ford E-250
2011
Ford E-250
2011
Ford E-250
2011
Ford F-350
2011
Logan Lift
1996
Ford F-150
2013
Ford E-250
2013
Ford Transit
2016
Ford Transit
2016
Ford F-250
2016

On a typical job assignment in LBD, the first step is for the
tradesman to go to the site and get clarification/assessment of the
problem that was reported, and determine the parts or tools
necessary to make the repair. Often this task could be done with
one tradesman, including the procurement of needed parts. The
need for additional labor can be determined when and if the repair
is to be made. Assigning more than one staff in the same trade to
make the assessment is not a good use of limited staff resources
that could be used to close out other work orders. A daily
workforce of 28 tradesmen (22 in LBD and 6 electricians) and 4
custodians needing to get to work sites suggests that a total of
about 16 dependable transport vehicles are needed to allow some variability in assigning one or two
staff to a single job. Having a team approach to the work (see Recommendation 1.3) would not only
reduce the amount of miles traveled (since each team will have a smaller geographic area), it could also
allow for strategic deployment of shared vehicles, possibly including vans.
In addition to having a limited number of vehicles, approximately 30% of the combined fleet is 15 years
of age or older (6 of 18 vehicles), which can be considered beyond the useful vehicle life. Based upon
age, these vehicles are sure to be less dependable and have lesser capabilities than newer models.
Recommendation 7.1: Maintain a fleet that is approximately 60% of the size of the workforce that is
deployed every morning.
For example, if there are 28 tradesmen, the goal would be to have 16 transport vehicles available on any
given day. The City should consider the purchase of 2 or 3 vans that could be used to drop workers off
at different sites, in addition to having mid-size pickups. Single individuals should be tasked with
scoping out projects and identifying the parts and staff resources needed to do the work. Then they
could complete it individually or schedule a team to do the work. Depending upon the work orders for
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the day, one staff member could be tasked with retrieving supplies while others remain on site
undertaking other tasks while waiting for any needed part(s) to arrive.
Recommendation 7.2: Engage in regular preventative maintenance of vehicles and replace vehicles
on a consistent schedule to ensure a higher level of operability.
The vehicles that are 15 years of age or older should be replaced over the next two fiscal years in a
staggered manner so that future replacements can be better spaced out.
**
See also Recommendation 1.3.
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Finding 8: The inventory of stocked repair parts has been reduced over time to be almost nonexistent, increasing the time needed to close out work orders as tradesmen have to process a
requisition and pick up individual parts, irrespective of the cost of the specific items needed.
Supply chain logistics has undergone a vast evolution over the past twenty years. When ordering repair
parts would take several weeks from order to delivery, maintenance shops had to maintain vast
inventories of repair parts in order to be a responsive. These large inventories represented real money
that could be tied up for months or even years. If not well managed, parts could become outdated,
resulting in the stocked items becoming worthless, and additional time and cost would need to be
expended to dispose of the unused parts. These potential losses underscore the importance of tightly
managing any parts inventory.
Today, the supply chain has vastly improved, including online ordering and expedited delivery, reducing
delivery time to mere days, or even hours. This has clearly eliminated the need for heavily stocked parts
inventories. However, the much improved supply chain has also decreased how long customers expect
to wait for their work order to be addressed. In order to respond expeditiously to customer
expectations, a larger operation, such as a city with millions of square feet of facility inventory, will still
need to stock high turnover items. In the absence of some in-stock inventory, each and every item must
be purchased independently at great cost to staff time. In the lean fiscal environment in which cities
operate, it is important now more than ever to carry the right repair parts in stock to keep tradesmen on
site making repairs for as much of the day as possible.
Currently, the extent of repair parts stored in the LBD shop is minimal, and, combined with the different
components to systems in each of the 50 buildings (excluding parking garages), requires most parts to
be purchased at the time of repair. Blanket purchase orders are held in very few supply stores, in
funding amounts that are estimated to last weeks, or perhaps a month at best. While this tends to
minimize the amount of operating funds encumbered, it increases the administrative burden to monitor
the accounts and replenish funds on the blanket purchase order in a timely manner.
When parts are needed, Lowell tradesmen first check for availability at suppliers that have a blanket
purchase order. If the needed part is not available, a separate purchase order (PO) must be obtained
prior to purchasing the part elsewhere. This procurement process requires the tradesman to: 1) identify
the part needed for the job; 2) determine where the part is available; 3) get at least one and up to three
written quote(s) from a supplier(s); and 4) submit a request for a PO to the Deputy Commissioner of LBD
who then; 5) seeks approval from the Deputy Commissioner for Administration & Finance. If the item
costs less than $1,000, then: 6) the Deputy Commissioner for A&F forwards the request to the Auditing
Department which then 7) sends the request to the Purchasing Department. Once the request goes
through these 7 steps, the PO is sent back to the Division and authority is given to the technician to go
pick up the part. If the needed part costs more than $1,000, there is one additional approval that must
be obtained from the Chief Financial Officer for the City (bringing the total number of steps to 8).
The estimated time for this entire process could be anywhere from 24 hours to several weeks. On the
average, it is reported anecdotally that the process takes about 3 or 4 days to approve a part for
purchase. Longer times may be the result, in part, of the day of the week the request is submitted (e.g.
Friday afternoon may not get approvals until at least Monday or Tuesday). Emergency procurements
can be expedited through a telephone call and verbal approval, but those cases are rare. Since this
process is electronic, the multitude of approvals could theoretically be done in a matter of minutes – so
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long as all approvers are on-line and giving full attention to the request simultaneously. Of course, this
is rarely the case.
Staff report that it is likely to take 2 to 4 weeks to get approvals for some types of parts, which hampers
the ability of the tradesmen to complete their jobs. Perhaps not surprisingly, customers indicate that
they experience a considerable lag in the time between when the job is assessed and when it is actually
completed. There could be multiple reasons, such as the need for tradesmen to address other
emergencies, the availability of repair parts on-hand at a supplier, or the steps required to complete a
PO.
The purchasing process described above underscores the advantage of having some repair parts stocked
in the shop. The counterpoint is that there is a cost to stocking repair parts, where actual budget dollars
are tied up on parts sitting on the shelf. That cost is justified if the parts are consumed with frequency,
but not if they are not used for lengthy periods of time or quickly become obsolete. To identify the
optimum balance in the stock level, close management is needed to determine which parts should be
stocked and how many at a given time. A review of prior year ordering patterns can provide a starting
point for establishing an inventory, but it would need to be monitored closely afterward to see how
quickly items move off the shelf. An electronic inventory system is needed to efficiently do so.
Recommendation 8.1: Create a master list of parts that are required by the trades, and track how
many are used each month throughout the year.
The initial list can be based upon review of prior year expenditures with input from the tradesmen who
can speak to what they most commonly need. Based on frequency of need or critical nature of the part,
LBD management should determine which parts to stock on the shelves to reduce employee time spent
in the procurement process and more expeditiously respond to work order request.
Recommendation 8.2: Create a written procedure to ensure accountability for the parts inventory.
Such a procedure would describe how the inventory is established, monitored, and updated. Steps
could include, but not be limited to: a) conduct a baseline inventory level for each line item in the
stockroom; b) track each item purchased and withdrawn throughout the year to be made available for
audit; c) restrict access to the parts room to no more than two employees; and, d) if the physical parts
inventory highlights any discrepancies, it should be reported to the DPW Commissioner and the City
Auditor.
Recommendation 8.3: Re-evaluate how repair items are purchased, looking for ways to expedite
purchases, especially for lower cost items (<$50).
The purchase of low cost items could be expedited in a number of ways including:
a. Explore pre-qualifying suppliers either through the State procurement system or based on
annual bids based on the pricing of a selection of frequently purchased items. LBD tradesmen
would be allowed to go to the supplier and directly pick up items pre-listed as approved. This
would eliminate “shopping around” for best prices. Any supplier should be expected to identify
the parts purchased and the staff person picking it up on each invoice; and,
b. Consider providing a City credit card to the LBD Deputy Commissioner to be used for small or
emergency purchases.
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The City should take into account the fact that staff time spent in the procurement process represents
the expenditure of public dollars and that if 2 hours of staff time is spent getting an item for $5 less than
it would cost elsewhere, that represents a net loss of limited resources.
Recommendation 8.4: Issue blanket purchase orders with competitive local supply stores in amounts
that would sustain the resupply for a few months at a time.
Prior year spending should offer a relatively good picture of potential purchases for the subsequent
year. A blanket purchase order could then be issued at the beginning of the fiscal year equivalent to up
to 50% of prior year purchases. It should be monitored monthly to determine if the encumbrance is too
high, too low, or on track. The amount encumbered and the timeframe should decrease as the end of
the fiscal year nears.
Recommendation 8.5: Have the Chief Financial Officer and Chief Procurement Officer schedule an
educational session with tradesmen who are expected to make purchases, inform them of the
procurement process, gather feedback, and make adjustments where possible to ensure the
procurement process is as efficient as possible.
It will be important for all participants to be able to listen carefully to the others’ perspective. It is clear
that any procurement process must comply with the provisions of MGL Ch. 30B, but at the same time, it
should be efficient enough to allow staff to address facility needs expeditiously. A pilot program could
be established to test a less restrictive/cumbersome process and see if it is successful or not. Depending
on results, the pilot could be expanded division- or department-wide
Recommendation 8.6: Ensure that the SchoolDude software system is updated with the status of
work orders so that authorized School Department officials can check on status, perhaps through the
custodian, and get an approximate repair date based on notes posted.
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Finding 9: School custodial staffing is somewhat higher than industry standards for public schools.
Although there is no firm ratio of the amount of square footage that should be covered by a school
custodian, the National Center for Education Statistics (NCES) does define different levels of cleanliness
for different facilities ranging from Level 1 (equivalent to a hospital level of cleanliness) to Level 5 which
would provide an unhealthy level of cleanliness. As
CUSTODIAL STAFFING BY SCHOOL BY SF
NCES states, “Level 3 cleaning is the norm for most
school facilities. It is acceptable to most SUMMARY
FTE
Space
FTE/sf
stakeholders and does not pose any health issues. A Bailey
3
65,000
21,667
custodian can clean approximately 28,000 to 31,000 Bartlett
4
95,500
23,875
square feet in 8 hours.”36 The next level down, Greenhalge
3
66,000
22,000
3
60,100
20,033
Level 4 “…is not normally acceptable in a school Lincoln
3
63,600
21,200
environment. Classrooms would be cleaned every McAuliffe
McAvinnue
3
66,000
22,000
other day, carpets would be vacuumed every third
Moody
1
48,932
48,932
day, and dusting would occur once a month. At this
3
68,405
22,802
level, a custodian can clean 45,000 to 50,000 square Morey
Murkland
3
60,100
20,033
feet in 8 hours.” NCES does note that a higher level
Pawtucket
Memorial
2
78,424
26,141
of cleanliness is needed for restrooms, and special
Pyne Arts
4
78,963
19,741
education, kindergarten, and food service areas at
Reilly
3
74,129
24,710
18,000 to 20,000 sf per 8 hour shift.
In
Rogers
3
112,000
37,333
Massachusetts, one suburban school district,
Shaughnessy
3
63,918
21,306
identified by the MSBA as having very high Washington
1
40,205
40,205
standards for school cleanliness, reports having a Butler
5
96,572
19,314
ratio of 21,000-23,000 sf per custodian.
Daley
4
111,800
27,950
Cardinal O'Connell

1

23,989

23,989

As mentioned above, Lowell Public Schools has an Robinson
4
99,000
24,750
overall custodial ratio of 21,608 sf per custodian. 37 Riverside
1
16,800
16,800
However, the ratio per school varies. Excluding Stoklosa
4
105,500
26,375
schools that have a single custodian, the amount of Sullivan
4
97,200
24,300
building space per custodian varies from Wang
4
93,800
23,450
approximately 19,300 sf per custodian at the Butler Lowell High School
20
628,558
31,428
Middle School to over 40,000 sf per custodian at LHS Career Academy
0.5
26,608
53,216
Washington Elementary (40,200 sf), Moody LeBlanc Therapeutic
1
26,650
26,650
Elementary (48,000 sf) Schools, and LHS Career Lee Therapeutic
0.5
18,400
36,800
1
22,800
22,800
Academy (53,216 sf). It does appear that Moody Adult Ed (Green)
35
TOTAL
92
2.4M
has a custodial vacancy at present, and once that is
filled, the school would return to a ratio of approximately 24,500 per custodian. Two schools presently
fall exactly within the NCES Level 3 ratio; these include Lowell High School and Daley Middle School. If
35

One additional vacant position is funded in FY2019 budget.
School Facilities Maintenance Taskforce, National Center for Education Statistics (NCES) and the Association of
School Business Officials International (ASBO), Planning Guide for Maintaining School Facilities, February 2003, p.
82, retrieved from https://nces.ed.gov/pubsearch/pubsinfo.asp?pubid=2003347, November 13, 2016.
37
It should be noted that the National Education Association (NEA) strongly states its position that there is no
national standard for custodian-to-square footage ratio. The number of custodians is dependent upon the
conditions and duties in the school. Retrieved from http://www.nea.org/home/18498.htm, November 13, 2016.
36
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the NCES range is expanded somewhat in both directions from 24,500 to 34,000, then 8 out of 28
schools fall within the expanded range.
The predominant reason that Lowell does not fall exactly within the ratio is the size of the schools, since
they do not evenly divide into 28,000 to 31,000 sf, and to reduce a position from 1.0 fte to 0.95 fte just
to align with the NCIS ratio is not an exercise that will be of benefit to the school or the staff member.
What is more important is to recognize is that the schools are generally well staffed by custodians, and
then to ask the question of how they can help address the maintenance/preventative maintenance gap
that exists in Lowell.
Recommendation 9.1: Revise relevant bargaining agreements and job descriptions to increase the
amount of maintenance work that can be performed by school custodians to include, at a minimum,
the replacement of missing or damaged (non-structural) ceiling tiles and modest patching/painting.
As noted in the background section, in other facilities studies the project team has accounted for 10% of
each custodian’s time spent on minor maintenance work. However, in the Lowell study, this has been
reduced to 5% given identified constraints on the work that can be performed by school custodians.
Given that the schools have a custodial workforce of 93 fte, a modest change in the work they can
perform will have large scale impacts (i.e., increasing the amount of maintenance work performed by
school custodians from an estimated from 5% to 10% is equivalent to adding 4.6 fte).
For example, interviewees report that school custodians are not authorized to replace missing or
damaged ceiling tiles; work that is not technical in nature unless it involves the structure of the drop
ceiling. A review of SchoolDude data reveals that over the past two years, between 70 and 135 work
orders related to ceiling tiles were submitted. However, site visits from the project team suggest that
not all ceiling tile requests are being submitted as there is a sense that they will not be addressed. This
not only affects the custodians’ sense of pride in their work, disruptions in the school environment also
can influence student performance as mentioned above. If even a portion of ceiling tile replacement
needs could be addressed by school custodians, this would reduce the workload for the carpenters who
have an existing backlog, and would enhance the school environment.
In Lexington, for example, school custodians are allowed to respond to an EMS alarm that the facilities
manager has reviewed and which provides a simple direction, such as the shut-down and restart of a
boiler. Custodians also can engage in spot repair and paint up to a full wall, and they can operate a
snow blower or small tractor to remove snow.
Recommendation 9.2: Consider adding a full time custodian at Rogers Elementary and a half-time
custodian at Washington Elementary, and ensure that the custodial vacancy at Moody Elementary is
filled promptly.
Additional custodial time is needed to bring the three schools in alignment with the NCES ratio.
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Finding 10: Custodians are often the first to observe a facility issue. The information they input into
the work order system is vitally important to ensuring an appropriate response.
The best operating facilities have a relatively small back log of work orders and can respond within a few
days to a request. Electronic work order systems have dramatically improved organizations’ ability to
coordinate responses to requests. However, an electronic system can only improve efficiency and
response time if the information submitted is clear and timely. The more staff use a standard protocol
and common language, the more efficient the overall system will become. To reach the desired level of
proficiency, the process needs to be understood, the users trained on the software, and the hardware
easily accessible by those initiating the request. Finally, electronic requests need to be updated with the
status of the repair to further encourage interested parties to continue using the system, and to prevent
duplicate entries. Although the vast majority of requests found in the SchoolDude system offer a
reasonable level of detail, among the more unique work order requests are:




“window broke” (LHS)
“bad lights” (LHS)
“Hi guys, the bathroom on 1st floor…” (22 Building)

In addition, it has been reported that often a work order request comes to the attention of school
facilities management via telephone, which means that an additional person must take the time to
capture and input the specifics of the request. In addition, this multi-step process increases the chance
of error in transferring work order details, and assumes the immediate availability of someone to
transcribe the information into the electronic database. If no one is available, the request is delayed,
and can be forgotten or incorrectly input.
Recommendation 10.1: Conduct annual training with custodians to ensure they are comfortable and
competent with the electronic submission process.
Prior to the beginning of each school year, a meeting should be held with school custodians to reiterate
the process to submit a work order. They should understand that the clearer the description of the
need, the easier the problem is to assess, and the faster the tradesmen can begin to work on the
remedy. If more custodians are going to input directly into the system, optimally, a “cheat sheet” could
be provided to them to give examples of how different types of requests could be input.
Recommendation 10.2: Establish a protocol between the School Facilities Director and LBD Deputy
Commissioner regarding how to triage work order requests, so that both parties clearly understand
which are the highest priority from the schools’ perspective.
All evidence is that the LBD Deputy Commissioner and School Facilities Director work very
collaboratively and successfully together. Both recognize that the oversight provided by the School
Facilities Director is critically important in knowing which requests are high, medium, or low priority.
The work order system allows for the priority to be input and this appears to be well used. However, at
times even the high priority items can get backlogged and the managers should communicate with each
other when that occurs in order to make choices about how to respond.
The status of a request should be posted expeditiously by LBD with information that would be helpful to
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the requestor so that they are rewarded for checking the site for information before calling the office for
an update which is an inefficient use of time.
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Finding 11: The breadth of responsibility for the Commissioner of Public Works is exceptional for a
city the size of Lowell. Municipalities of this size and complexity often have separate Parks, Facilities,
and Public Works Departments to effectively manage the scope of responsibilities.
Well run organizations are typically the result of good management, with leaders who understand the
complexities of the daily work and the resources needed to achieve the desired result, and have the
ability to strategically plan for a changing environment. For dynamic departments that have broad
impact on the community and require significant financial resources, it is important to create a
management structure that provides adequate oversight and direction in order to achieve the desired
goals while conserving resources at the same time.
Lateral integration between departments and the community at large as well as clear communication
with the governing body, can then best be accomplished by professional “middle managers”, requiring a
broader and more general skill set than the line workforce, with the ability to think strategically and
forecast longer term improvements needed in response to changing demands.
The Lowell Department of Public Works presently consists of five operating divisions plus the City
Engineer and departmental administration.
These divisions are responsible for “horizontal
infrastructure” such as roadways, sidewalks, parkland, and water and sewer pipes, and “vertical
infrastructure” such as City and school facilities. Even within horizontal infrastructure, cemetery and
parks maintenance is very different from roads and sidewalks, and water and sewer systems. Across all
division can be found a wide variety of responsibilities, skills/positions, and equipment, of which some
are shown below:
Functions:
Cemeteries, City Engineer, Facilities, Roads & Sidewalks, Parks & Grounds, Water
& Sewer
Employee Skills/Positions (sample)
Administrative, carpenters, electricians, equipment operators, engineers, heavy
equipment operators, HVAC technicians, laborers, masons, plumbers, vegetation
managers
Equipment (sample)
Augers, backhoe, circular saws, chippers, diagnostic tools, dump trucks, loaders,
mowers, pick-ups, pipe cutters, spreaders, street cleaners, tractors, vans

Every municipality has somewhat different needs, and will therefore configure infrastructure
management in the best way to suit its needs. However, what the project team has seen in Lowell is
that the City has consolidated into one department what other similarly sized jurisdictions have as
separate departments. As such, the position of Commissioner of Public Work requires a depth of
expertise in a wide array of technical areas along with the time to spend to support each division
manager as they pursue their division’s unique mission and responsibilities. A commissioner who is
stretched very thin will have difficulty providing the support needed to his/her management team.
Recommendation 11.1: The new DPW Commissioner should re-visit the 2012 Collins Center report to
determine which recommendations have been implemented and which remain relevant, but are not
yet implemented.

Lowell Organizational Study of Facility Maintenance
Edward J. Collins, Jr. Center for Public Management

Page 73

THIS PAGE IS INTENTIONALLY BLANK

Lowell Organizational Study of Facility Maintenance
Edward J. Collins, Jr. Center for Public Management

Page 74

APPENDICES

75

THIS PAGE IS INTENTIONALLY BLANK

76

APPENDIX A – CITY FACILITIES INVENTORY
CITY FACILITIES INVENTORY
(maintained by LBD)
Building
Cawley Stadium
City Hall
DPW Administration & Garage
Fire Engine Company #1
Fire Engine Company #2
Fire Engine Company #4
Fire Engine Company #6
Fire Engine Company #7
Fire Engine Company #10
Fire Engine Company #11
Fire Prevention
Fire Training Office
Health Department
JFK Civic Center, Central Fire
Station, Police Headquarters
Pollard Memorial Library
Parks Department
Police Fleet Garage
CITY FACILITIES (OTHER)
Lelacheur Baseball Stadium
Lowell Memorial Auditorium

Department
Multiple
DPW
Fire
Fire
Fire
Fire
Fire
Fire
Fire
Fire
Fire
Health
38
Fire , Police,
mult City depts
Library
Parks
Police

Subject to
management
agreement

Address
424 Douglas Road
375 Merrimack Street
1365 Middlesex Street
803 Gorham Street
45 Branch Street
198 High Street
284 West Sixth Street
273 Stevens Street
57 Old Ferry Road
741 Lawrence Street
93 Mammoth Road
500 Rogers Street
341 Pine Street

Size (sf)
6,566
58,716
30,000
7,198
5,634
7,698
5,638
2,484
4,528
3,875
4,916
2,340
17,600

Year
1937
1893
1995
1875
1877,1994
1889
1908
1921
1976
1891
1892
1924
1897

Age
81
125
23
143
24
129
110
97
42
127
126
94
121

76,395

1973

45

375 Merrimack Street
133 Stedman Street
77 Arch Street
Sub-total

47,522
19,554
12,000
312,664

1894
1985
1950

124
33
68

300 Aiken Street

80,000

39

1998

20

72,810

1927

91

45 Arcand Drive

52 E Merrimack Street

Sub-total
GRAND TOTAL (maintained by LBD)

152,810
465,474

Avg age - 85yrs

CITY FACILITIES INVENTORY
(maintained by other departments)
PARKING GARAGES
George Ayotte Garage
Joseph Downs Garage
Edward Early Jr Garage
Lower Locks Garage
Leo Roy Garage

Parking
Department

WATER TREATMENT & DISTRIBUTION
Water Treatment Plant (7 bldgs)
Water
38
39

11 Post Office Square
75 John Street
135 Middlesex Street
90 Warren Street
86 Market Street
Sub-total
st

1 Street Blvd

350,000
2
228,500
63,000
141,559
2
292,000
1,075,059

1982
1991
1980s
1984
1979

36
27
37
34
39

156,709

1980

38

Fire Engine Company #3 utilizes 6,072 sf of the JFK Civic Center building and is addressed t 99 Moody Street.
Square footage estimated using aerial photos.
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CITY FACILITIES INVENTORY
(maintained by other departments)
Generator
Maintenance Garage
Pumping Station
Reserve Tank
Storage Tanks (2 tanks)
Water Tower

Department

Pawtucket Blvd
Pawtucket Blvd
Pawtucket Blvd
Beacon Street
th
Stackpole Street, 10 St
Wedge Street
Sub-total
GRAND TOTAL (maintained by other departments)

78

52,875
9,600
4,643

1979
1960
1999
1980

39
58
19
128

45,800
270,202+
1,345,261

2008

10

Avg age - 43 yrs

APPENDIX B – SCHOOL FACILITIES INVENTORY
SCHOOL FACILITIES INVENTORY40
Building

Address
Size (sf)
Elementary / K—8 Schools (15 facilities)
Dr. Gertrude Bailey Elementary
Campbell Drive
65,000
Bartlett Community Partnership
Wannalancit Road
95,500
Greenhalge Elementary
Ennell Street
66,000
Abraham Lincoln Elementary
Chelmsford Street
60,100
S Christa McAuliffe Elementary
Beacon Street
63,600
Joseph McAvinnue Elementary
Mammoth Road
66,000
Moody Elementary
Rogers Street
48,932
Charles W Morey Elementary
Pine Street
68,405
Charlotte M Murkland Elementary
Adams
60,100
Pawtucketville Memorial Elementary W. Meadow Road
78,424
Pyne Arts Elementary
Boylston Street
78,963
Peter W Reilly Elementary
Douglas Road
74,129
Rogers Early Learning Center
Highland Street
112,000
John J Shaughnessy Elementary
Gorham Street
63,918
Washington Elementary
Wilder Street
40,205
Middle Schools (8 facilities)
B.F.Butler Middle School
Gorham Street
96,572
James S Daley Middle School
Flemming Street
111,800
Cardinal O'Connell
Carter Street
23,989
Riverside School
Woburn Street
16,800
Henry J Robinson Middle
June Street
99,000
Kathryn P. Stoklosa Middle School
Broadway Street
105,500
James Sullivan Middle School
Draper Street
97,200
Dr. An Wang Middle School
W. Meadow Street
93,800
High Schools (2 facilities)
LHS Career Academy (Molloy)
Smith Street
20,500
Lowell High School

41

Leblanc Therapeutic Day School
Laura Lee Therapeutic Day School
Adult Education

Fr. Morrisette Blvd
Therapeutic Schools (2 facilities)
Sycamore Street
Powell Street
Adult Education (1 facility)
Merrimack Street
GRAND TOTAL

40

628,558
26,650
18,400
22,800
2,402,845

Year

Age

1992
1994
1994
1993
1993
1993
1888
2009
1993
1965
1965
1959
1994
1991
1910

26
67
24
25
25
25
130
9
25
53
53
59
24
27
108

1882
1994
1880
1891
1989
2006
1992
1992

136
24
138
127
29
12
26
26

1936
18501980

82

1935
1896

38-166
83
122

1930
88
Avg age - 59 yrs

Square footage figures from OMR Architects, Lowell Public Schools Comprehensive Facilities Assessment,
February 28, 2014.
41
Different space figures for the high school are reported by different sources. The Massachusetts School Building
Authority 2016 Space Needs Survey indicates the high school has 825,000 sf of space. The figures used in this
report come from the School District’s 2014 space study.
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