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Project Goals

The goal of this study is to provide building condition evaluations to identify, estimate the cost and priori-
tize the repair, renovation, or replacement of systems and components of structures, and associated prop-
erty improvements to facilities owned by Portland Public Schools.

This report shall seek to understand the existing conditions of the subject facilities, identify defi ciencies, 
and recommend improvements as part of a long term capital spending plan. 

To accomplish these goals, this study shall:

• Evaluate existing conditions including architectural features, code compliance, the building envelope, 
structural systems, security, food service equipment, and mechanical, plumbing, fi re protection, electri-
cal, communications, and data systems.

• Identify defi ciencies to be addressed.

• Provide Recommendations to:
• Address identifi ed defi ciencies
• Improve Security
• Improve communications and technology
• Enhance energy effi ciency and identify opportunities for rebates and incentives
• Maximize cost savings in maintenance and operations costs
• Improve accessibility
• Improve locker room facilities privacy

• Establish budgets for the recommendations

• Develop a  fi nal report consisting of:
• Facility Condition Assessment
• Twenty-Year Capital Plan for each facility to implement the recommendations.
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Executive Summary

Introduction

The City of Portland and its Public Schools occupy multiple buildings of different generations rang-
ing in 5 to 149 years of age.  Over this period of time, security requirements, technology, sustain-
ability, building codes, and accessibility requirements, have all greatly changed and evolved.  All of 
these have an impact on the ability of a facility to function as it was intended and as it needs to, in 
order to serve its occupants into the future.

In the Fall of 2016, Portland Public Schools engaged Sebago Technics and its consultants to develop 
a Comprehensive Facilities Assessment and Capital Spending Plan for the City’s seventeen school 
facilities. 

The scope was two-fold:
• Perform a physical assessment of the facilities to identify the defi ciencies
• Develop a comprehensive twenty-year Capital Plan for each facility to implement recom-

mended repairs and improvements.

The assessment included evaluations and documentation of the existing conditions of the seven-
teen buildings included in the study.  Our team reviewed the overall condition of the structures and 
compliance with federal, state, local and accessibility codes.  We investigated all components of the 
structural systems and exterior envelopes to assess rain, air, heat, and vapor control.  Furthermore, 
we evaluated all building systems and utilities including HVAC, automatic temperature controls 
(ATC), electrical, plumbing, fi re protection, communications, security, food service equipment, water 
and septic systems.

Please note that an existing conditions assessment of the educational program of these facilities 
was not included in the scope of this study.

The development of the Capital Plan started with a comprehensive analysis of the facility conditions 
identifi ed in the previous step followed by recommendations to enhance effi ciency, achieve cost 
savings, address critical upgrades and improvements, and improve security and accessibility.  Recom-
mended repairs, replacements, modifi cations, and improvements for each building were prioritized 
into a phased plan over a twenty-year period, including options for bundling projects to achieve 
additional savings. 

This report focuses on establishing goals for the study, assessing existing building conditions of 
seventeen facilities, and developing a twenty-year capital plan for the City based on this collective 
information.  

This study is meant to be big picture and is just the starting point for Portland, as the plan will 
continue to evolve once other stakeholders weigh in during subsequent years, including the Maine 
Department of Education (MDOE).  In addition, since this capital plan was developed for the entire 
school district, site specific educational programming with each school user group was not included 
in this assessment.  

Portland Schools Aerial View
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Organization

This report is organized into 2 volumes as follows:

Volume 1
• Participants, Project Goals, Process
• Existing Conditions Documentation
• Locker Room Privacy Accommodations
• Capital Plan

Volume 2
• Detailed existing conditions documentation

Each section has a short overview followed by narratives, graphics, charts, and other descriptive information.  
Following is a summary of each section of the report.

Volume 1
Participants, Project Goals, Process

These sections document the goals and objectives for the study, the process by which the study was con-
ducted, and the parties involved.

Existing Conditions Documentation
This section includes graphic summaries and the full existing conditions reports for the six facilities consid-
ered in this study.  These reports cover the characteristics and physical conditions related to site, building 
envelope, building interior, structural, mechanical, electrical, plumbing, fi re protection food service, secu-
rity, and code compliance as viewed through existing documentation provided by the school department 
and during site visits.

Locker Room Privacy Accommodations
This section provides short term and long term recommendations to provide more opportunities for addi-
tional privacy in school locker rooms for all students, regardless of sexual preference or gender identity.

Capital Plan
This section includes the proposed Capital Plan and scopes of work for the repairs based on immediate, 
short term and long term prioritization.  The information is intended to aid the City of Portland and Port-
land Public Schools to incorporate the work into a capital improvement plan.   

Volume 2 
This volume contains reports for each facility including detailed existing conditions documentation comprising 
of the site, the building exterior and the building interior, and the structural, fi re protection, plumbing, me-
chanical, electrical, and telecommunication systems.

The goal of the report is to develop a twenty-year capital plan that the City may use to make long term deci-
sions and prepare needs-appropriate Rating Cycle Applications for submission to the MDOE.  The preferred so-
lutions are designed to be fluid as factors such as land availability, ongoing building needs, enrollment projec-
tions and dates of construction commencement may change over the life of this capital plan.  

Following the completion of this study, we recommend that additional due diligence for the individual schools 
be developed before completion of any Preferred Schematic Design.  If the schools are invited into the MDOE 
Major Capital Improvement program, these issues, as well as many others, will be addressed during that pro-
cess.  

1. For schools slated for renovations and additions, we recommend that:  
• The proposed student population at each school be reviewed, documented and acknowledged by all 

involved.
• Multiple-day, educational space programming sessions with groups of users be provided.  Users include 

school and district administration, staff, and faculty.
• Special education goals and the district-wide educational vision be addressed.

 
2. For schools slated for renovations and additions OR repairs only, we recommend that:  

• Destructive testing by a licensed contractor of features noted in the individual conditions reports, be 
performed to understand the extent of the issues needing repair or removal.  

• City-wide or neighborhood forums be provided to discuss building design options and solutions.
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Existing Conditions Synopsis

Sebago Technics and its consultants conducted site conditions review of the nine (9) elementary schools, three 
(3) middle schools, three (3) high school, and two (2) Portland School District support buildings located within 
Portland.  

The following facilities were reviewed as part of this report:

Given the diversity of age and characteristics of construction of the facilities included in this study, there was a 
variety of general condition levels observed.  However, buildings of comparable age or type were found to be 
in similar condition.  For example, buildings built during the 1990’s era are in generally fair to good condition.  
Buildings among the oldest in the City have several aspects that are either poor or can be considered non-func-
tional (accessibility, toilet rooms, building envelope, paving, MEP).  As could be expected, the newest building, 
the Ocean Avenue Elementary School, is in good to excellent overall condition.  

Refer to the individual existing conditions reports for each building in Volume 2 for more detailed information.

Site
The ages of the facilities vary from new construction within the last 6 years (Ocean Avenue Elementary) 
to century old construction (Lincoln Middle School and Portland High School).  The developmental set-
tings also vary from an urban/developed location at fi ve (5) of the locations to a rural/residential setting 
at the remaining twelve (12) locations.   The majority of the structures are brick/masonry construction 
with the two island schools being of stick construction.  

Identifi ed site defi ciencies/concerns ranged from aesthetic and minor site amenities such as curb stops at 
the barrier free spaces at Ocean Avenue Elementary School to life/safety issues such as overhead utility 
lines which could be in confl ict with students/pedestrians/vehicles at Cliff Island School and PATHS and 
failing structural elements such as the cast in place retaining wall at Portland High School and the access 
ramp at Reiche School.  The cost variance of the corrective measures range from a few thousand dollars 
for additional signage and/or striping to hundreds of thousands of dollars for rehabilitation of failing 
pavement within parking lots and removal/reconstruction of failing structural elements as noted above.  

A common defi ciency noted at all the locations, with the exception of Ocean Avenue, is ADA compliant 
access and/or parking.  Cliff Island and Peaks Island School do not have any designated ADA parking spac-
es and Lincoln Middle School has no to limited ADA accessible access points into the school.  Additional 
defi ciencies include no striped barrier free aisle for barrier free parking spaces, steep grades, and vertical 
obstructions/obstacles along the accessible route.

Observing student and vehicular circulation at the more urban school settings; Presumpscot, Reiche, King, 
Portland High, and District Offi ce/Bayside Learning Center; Rectangular Rapid Flashing Beacons may be 
warranted due to the increased volume of students walking or cycling to school having interactions with 
vehicular traffi c.  

Structural Systems 
The structural evaluations indicate that none of the buildings have any signifi cant concerns at this time 
and are in generally good condition – although there are some repairs needed as detailed in the individu-
al reports.  Note that future building renovations meeting minimum thresholds could require upgrades to 
existing structural systems in order to meet current building code requirements as discussed below.
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Building Envelope and Exterior
Exterior walls are typically in good to fair condition with noted exceptions.  Most of the older masonry 
veneers are in need of cleaning, repair and either partial or full repointing. Windows and curtainwall sys-
tems are often serviceable but require sealant replacement, reglazing to address broken panes or plastic 
glazing, and hardware repairs.  Complete window replacement is needed at some of the oldest schools.  
Exterior doors and entry systems are in fair condition, with several locations corroded and with problem-
atic hardware.

Roofing conditions vary, with both routine maintenance and whole-roof replacements needed.  Some 
roofs are nearing the end of their useful life, and membrane failures have started to emerge.  Routine 
maintenance of roof drains to keep them clear is critical.  Further structural investigations at several facili-
ties is required to address issues with snow drifts.

Building Interior
Interior finishes can be considered in overall fair to good condition.  Common needs include minor floor 
and wall repairs and repainting of gypsum wall board walls, ceilings, interior metal doors & frames and 
metal stair components.  Wood trim and paneling often require refinishing.  Replacement of water-dam-
aged acoustical ceiling tiles is universal.  Sources of water intrusion either via roof leaks, skylight leaks, 
ground water or building system piping should be resolved prior to fi nish repairs.  

The casework condition is generally good with minor repairs required.  Several schools have casework and 
sink cabinets that do not fully meet current accessibility standards.  Older outdated casework should be 
replaced.

Interior door hardware condition varies, with some schools in good condition overall and compliant with 
current codes, while others have original and obsolete non-compliant hardware.  Hardware typically re-
quires minor repair and adjustment throughout the district.

Interior stairs often require replacement of worn fi nishes.  Stairs at several schools 
do not comply with current codes for treads, risers, handrails and guardrails.  Report recommendations 
include applicable modifi cations.

Toilet rooms are often non-accessible, and facilities at the oldest schools are in very poor condition and 
have plumbing code, non-compliance issues as well.

Building Systems
Fire protection systems are generally in good condition in the facilities equipped with such systems. Con-
sideration should be given to installing fi re protection systems in the buildings that are lacking them.

Plumbing systems are also in good condition, generally requiring only minor maintenance, with the ex-
ception of the oldest buildings.  Several schools have either obsolete or non-accessible plumbing fixtures 
that should be replaced.

Mechanical systems district-wide are in fair condition overall.  HVAC terminal components and automatic 
temperature controls are in poor condition for the many buildings.  In a number of the buildings, the 
equipment is considered antiquated and not energy efficient.

Electrical systems are in fair condition typically, with some components at the older elementary schools 
in poor condition.  Exterior lighting is fair to good and upgrading to LED fixtures is recommended for 
reduced maintenance and higher efficiency.  The security and fire alarm systems, while functional, can be 
considered outdated by today’s standards.  Parts availability for these older systems will make repairs
and maintenance challenging, and replacements are recommended.  

Data systems are in fair to good condition and have been upgraded by the district to CAT 6 cabling.

The building system reports typically include recommendations to upgrade systems for greater perfor-
mance effi ciency.  Please refer to the individual building reports for further details.

Code Compliance Factors and Thresholds
Code requirements governing modifi cations to existing buildings vary depending upon the nature of the 
work.  Follows are typical scenarios per the 2009 International Building Code:

• Additions – must comply with the requirements for new construction.  The existing building and new 
addition together must be no less conforming.

• Alterations – should be no less compliant than existing building (with limitations).
• Repairs with permit – Must comply with applicable code at time of the original construction.
• Repairs without permit – These are not subject to requirements of repair projects.

Structural code compliance for seismic and live load requirements are required when:
• The renovation exceeds 50% aggregate area of the building
• 30% of the floor and roof  are involved in the structural alteration
• If work triggers one or more of the above, then the structural system must be upgraded to meet 75% 

of the code standard for new construction.

Note the following codes all have similar thresholds and requirements:
• Fire Code
• Fuel and Gas
• Mechanical and Plumbing
• Property Maintenance 
• Sewage Disposal
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Existing Conditions Graphic Summary

The existing conditions summary chart below for architectural and engineering evaluation categories provides 
a consolidated, color-coded view of the primary elements and building systems for each school.  

These have been organized in the same school groupings as is consistent throughout this report.
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Process

The assessment of the facilities and development of 
the Capital Plan was conducted with a three-step 
process:

Step 1:  Information Gathering

Building conditions assessments for all seventeen 
facilities were carried out between during October of 
2016.   Our team reviewed the overall condition of the 
structures and compliance with federal, state, local 
and accessibility codes.  We investigated all compo-
nents of the structural systems and exterior envelopes 
to assess rain, air, heat, and vapor control.  Further-
more, we evaluated all building systems and utilities 
including mechanical, automatic temperature controls 
(ATC), electrical, plumbing, fi re protection, communi-
cations, security, and food service equipment.  

The assessments also included the following:
• Review of available construction drawings and 

facilities reports as provided by the Town.  The 
completeness of drawings varied from build-
ing to building, with some buildings having 
limited or no existing drawings available.

• Touring the existing sites and buildings, re-
cording observations and taking photographs.

• Interviews with head custodial staff for infor-
mation on building history and current issues.

The information gathered was presented in three for-
mats in increasing degrees of detail to communicate 
the existing conditions:

• Existing Conditions Summary
• Descriptive Narratives
• Detailed Existing Conditions Facility Matrix 

including action items, condition levels, and 
age factors.

Please note that an evaluation of the education pro-
gram nor educational planning of the existing facili-
ties was included in the scope of this study.

Plumbing Systems Analysis
Presently, the Plumbing Systems serving the building are cold 
water, hot water, sanitary, waste and vent system, storm drain 
piping, laboratory waste, vent system, Kitchen waste, vent, and 
natural gas.  Municipal sewer and municipal water service the 
Building. 

The majority of the plumbing systems are original to the build-
ing.  Portions of the system have been updated as part of build-
ing renovation and upgrade projects.  The plumbing systems 
beyond Boiler Room appear to be in good condition.  The school 
plumbing distribution systems could continue to be used with 
maintenance and replacement of failed components.   The cop-
per piping, valves, and insulation are in good condition and can 
be reutilized in a renovation or addition. 

The plumbing  xtures are in good condition.  It appears as 
though most bathroom  xtures are accessible, however, the 
drinking fountains may not meet current accessibility codes.  
Current Access Code requires accessible  xtures wherever new 
plumbing is provided.  In terms of the water conservation  x-
tures, their use is governed by the provisions of the Plumbing 
and Building Code.  Essentially, the code does not require these 
 xtures to be upgraded, but where new  xtures are installed, 

as may be required by other codes or concerns, the new  xtures 
need to be water conserving type  xtures. 

Cast iron is used for sanitary and storm drainage.  Rainwater 
from roof areas is collected by interior rain leaders which appear 
to discharge to a below grade site drainage system.  Where vis-
ible, the cast iron pipe appears to be in good condition.  Smaller 
pipe sizes appear to be copper.  In general, the drainage piping 
may be reused where adequately sized for the intended new use. 
Portions of the storm piping are not insulated.

Corrosion Resistant polyethylene piping and mechanical  ttings 
are used for Laboratory waste and vent systems. The Laboratory 
waste system was directed to an exterior acid neutralization tank, 
originally. The Staff indicated that the Laboratory waste systems 
are no longer directed to acid neutralization tank and is now tied 
into the municipal sanitary drainage system. The types of chemi-
cals being used in the Science 

Typical water closet

Typical urinals

Wall hung lavatories

Descriptive Narrative

Existing Conditions Summary
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Recommended action items were further grouped based on the urgency of the repair or upgrade:
• Immediate (to be addressed within the next year)
• Short Term (to be addressed within the next 5 years)
• Long Term (to be addressed within the next 6 to 20 years)

Step 3:   Twenty-Year Capital Plan
The development of the Capital Plan started with a comprehensive analysis of the facility action items identi-
fi ed in the previous step.  Recommended repairs, replacements, modifi cations, and improvements for each 
building were further prioritized into a phased plan over a twenty-year period, including options for bundling 
projects to achieve additional savings.  

The Capital Plan was organized by building and by fi ve-year increments.  For each fi ve-year period, estimated 
budgets were identifi ed for each building.  

The Capital Plan also provides an implementation road map for phasing and sequencing the recommended 
projects.  Access to grant programs, bundling projects by trade, by individual buildings and multiple buildings, 
and by scheduling were all taken into consideration when scheduling the projects over the ten-year period.

This plan will provide the City of Portland and Portland Public Schools with the schedule and budget informa-
tion it needs to not only maintain its facilities over the next two decades, but also to methodically upgrade and 
enhance them to serve the City’s citizens into the future.

Capital Plan Overview

Detailed Existing Conditions Facility Matrix

Step 2:  Information Analysis
A high level assessment of the defi ciencies identifi ed in the previous step was conducted.  Using an Exist-
ing Conditions Facility Matrix, the Portland Public Schools facilities were evaluated starting with a general 
overview and then with a focus on specifi c action items.  Particular problems that needed attention were 
identifi ed, isolated, and prioritized based on a set of evaluation criteria including condition level, age, 
code compliance, energy and operating effi ciency, sustainability, impact on the learning environment, and 
extending the building life.  

Recommendations Matrix

For each recommended action item, a general scope of work was identifi ed which in turn was used to 
establish an estimated budget for that item. 
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Existing Conditions Documentation and Findings

Introduction

The reports for each school are organized into several major categories - general building informa-
tion, overview, detailed narratives and summary of fi ndings, site analysis, and fl oor plans.

Please note the reports in this section assess the existing physical building conditions only and do 
not address any space program concerns.  

For more detailed existing conditions documentation, please refer to Volume 2 of this report.

These existing conditions evaluations provide clear and comprehensive information about the 
current state of the Portland Public school buildings and provide the City of Portland with critical 
information for prioritizing and budgeting the repair work necessary to maintain and upgrade the 
facilities.

This information was instrumental for understanding these facilities as a whole, informing the 
master plan options and recommendations, and determining the scope of work and scheduling of 
projects for the proposed twenty-year capital plan.
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General Building Data

Address:   P.O. Box 8, Church Road, Cliff Island

Serving Grade Levels:  K - 5

Number of Students:  5

Number of Faculty and Staff: 1

Original Construction Date: 1895

Date of Addition(s):  1997

Building Age:   121 Years

Building Footprint:  1,017 Square Feet

Number of Stories:  1

Building Area:   1,017 Gross Square Feet

Total Site Area:   0.1046 Acres (additional garage site 1.1885 Acres)

Zoning Designation:  IR-1 Island Residential

Aerial View Main Entry

Overview
Cliff Island Elementary, built in 1895, is one of the 
few remaining one-room schoolhouses in the coun-
try.  It is the smallest school facility in the Portland 
Public Schools district.

The building does not have a fi re sprinkler system.

The few plumbing fi xtures appear to have been up-
dated some time back and are not original vintage.  
Piping systems appear to be around 1950s vintage.

This building does not have a central heating plant 
due to its area of 1,017 square feet.  Heating is 
served by a fl oor mounted (Laser 730) fuel fi red 
heater (similar to a Monitor heater).

Electrical systems are generally at or near the end 
of their anticipated useful lives.

Site Analysis
The Cliff Island School is located on a 0.1 acre parcel of land 
within the IR-1 Island Residential zone. 

Accessibility 
ADA ramp in good condition, access is needed to connect 
the ramp to the roadway. 

Circulation
The school is accessible via Church Road. There is very little 
vehicle traffi c. Children walk or ride bikes to school.  

Safety/Security
Overhead electric is dangerously close to playground equip-
ment. There are a number of damaged and fallen trees in 
close proximity to the building as well as piles of lumber 
and debris. The grounding rod from the electric box is ex-
posed near the building entry. A concrete foundation is vis-
ible on the playground which introduces a tripping hazard. 

Recommendations
• Relocate overhead electric away from playground. 
• Install fence between playground and Church Road. 
• Construct path from ADA ramp to roadway. 
• Tree removal. 
• Protect grounding rod. 
• Remove concrete tripping hazard and cover playground 

area with wood chips. 
• Clean out culvert, install rip rap forebay at inlet side. 

Structural System Analysis
Structural System Description: 
Wood frame on stone foundation; appears portions may be 
turn of the century.

Lateral Framing Resistance System:
Wood sheathing acting as shear walls.

Exterior Wall System Description:
Mix of vinyl and wood clapboards.
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High-Low Roof

Hole in foundation

Fire Protection Analysis

There is not an automatic fi re sprinkler system 
installed.

Recommend installing a NFPA 13 automatic sprin-
kler system—may require a fi re pump and storage

Plumbing Systems Analysis

The building is served by a well pump system, inline 
fi lters and does not appear to have a water treat-
ment.  The copper piping system appears to be 19 
50s or 60s vintage with lead soldered joints.  The 
domestic hot water is served by a 20 gallon electric 
water heater; age is not determined but a typical 
electric water heater has a service life of 15 years.

The sanitary system is cast iron within the building 
and may be cast iron or PVC outdoors to the septic 
system.  The indoor cast iron piping is most likely 
vintage to the 1950s or 60s and appears in fair to 
good condition.

The plumbing fi xtures appear to be 20 years old or 
so.  The toilets are tank type due to the well pump 
system.

The existing distribution piping and cast iron sani-
tary piping is beyond its expected service life of 30 
years and should be replaced; especially the copper 
distribution system which appears to have question-
able solder joints.  The electric water heater is most 
likely nearing the end of its expected service life 
and should be replaced.
 

Electric Water Heater

Well Pressure Tank

Mechanical Systems Analysis 

The building does not have a central heating system 
other than a fl oor mounted 40,000 BTU fuel oil 
heater (Laser 730 --) which is similar to the kerosene 
Monitor Heater.  Previous to the fuel oil heater 
were electric baseboard strips that have been aban-
doned in place.

There is no mechanical ventilation for the building 
other than operable windows. The toilet room did 
not appear to have a mechanical exhaust fan.

Although teachers at the school stated that he fl oor 
mounted Laser 730 heater is all that is used and 
heats the building comfortably it is recommended 
to install a central heating system, such as a con-
densing gas ducted furnace which also provides 
fresh air from a small energy recovery unit (ERU).  
The ERU will also provide exhaust air from both 
bathrooms.

Laser 730 Floor Fuel Fired Heater
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Abandoned Electric Baseboard 

Electrical Systems Analysis

Electrical System Distribution
The school has an overhead 240/120-volt single-
phase, 3-wire service terminating at a residential/
light-commercial grade Crouse-Hinds load center 
that appears to be 1980’s vintage and is at or near 
the end of its anticipated useful life.  The service 
entrance cable and main circuit breaker are 200-
amp rated, but meter enclosure appears to be rated 
only 100 amps.  The routing of the service entrance 
cable to the line side of the meter enclosure per-
mits water to infi ltrate the cable, potentially caus-
ing excessive corrosion within the meter enclosure.   
The service should be updated with a modern 200-
amp rated meter enclosure, service entrance cables 
routed such that the weatherhead can be mounted 
vertically, and modern panelboard.

A small shed located behind the building has a very 
old fuse box.  The wiring in the shed appears to be 
disconnected and no longer in use.  We recommend 
removing any abandoned wiring and equipment.
The school is equipped with an electrical inlet 
mounted to the building exterior and a Reliance 
240/120 volt, 10-position manual transfer device 
to facilitate connecting a portable generator to 
operate the water system and selected lighting and 
receptacles.

Based on what can be seen from a visual inspection, 
branch-circuit wiring appears to be mostly type 
NM non-metallic sheathed cable (romex).  Building 
wire in conduit and surface metal raceway has been 
installed in some areas where outlets have been 
added.  Extension cords are in use in some areas 
due to a lack of appropriately located receptacles.  
It was noted that in some areas extension cords 
are located too close to electric baseboard heaters.  
Receptacles should be added to eliminate the need 
for extension cords.

It was also noted that electrical cords are routed in 
close proximity to electric baseboard heaters.  In order 
to avoid damage to the cords, keep electrical cords at 
least six inches away from electric baseboard heaters.

Service entrance and meter 

enclosure

Load center

Generator transfer device OId fuse panel in shed

Generator inlet

Electrical cords routed near baseboard heater
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Interior Lighting
Recessed fl uorescent lens troffers utilizing T12 lamps 
are installed in all interior areas. T12 fl uorescent lamps 
are obsolete and the fi xtures are at the end of their 
anticipated useful lives.  We recommend updating the 
interior lighting to LED fi xtures with high performance 
optics as part of any planned facility renovations.

Typical interior lighting

Exterior Lighting
Exterior lighting consists of incandescent luminaires 
at building entrances and one two-lamp medium 
based utility lamp hol Outdoor fl ood fi xture der.  
The fi xtures are in fair condition and are at or near 
the end of their anticipated useful lives.  Outdoor 
lighting should be updated to provide illumination 
levels per IES recommendations using LED fi xtures 
with full-cutoff optics.

Outdoor luminaire at entrance

Outdoor fl ood fi xture

Emergency Lighting System
An emergency battery unit with integral incandescent 
heads is located in the classroom.  Incandescent inter-
nally-illuminated exit signs are located appropriately 
to mark exits, but the units are obsolete and one is not 
currently working.  It is not clear whether or not the 
exits signs have a backup power source.  There is No 
outdoor emergency lighting.  We recommend provid-
ing outdoor emergency lighting and replacing existing 
exit signs with LED units that include integral battery 
backup.

Exit sign Emergency lighting unit

Fire Alarm System
The fi re alarm control panel is an ESL 1500 series 
conventional zoned control panel.  It was noted 
that the backup batteries are not connected.  
Smoke detectors are located in all rooms.  Manual 
pull stations are located at exits, but are located 
higher than permitted by ADA.  Occupant notifi ca-
tion does not comply with ADA.  The system should 
be updated to a fully addressable ADA compliant 
fi re alarm system.

Fire alarm horn/strobe

Interior of fi re alarm control panel
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Lightning Protection System
The facility is not equipped with a lightning protection 
system.

Data/Telephone/Classroom Intercom/Clock Systems
Telephone service is overhead to utility network in-
terfaces.  Telephone handsets are consumer-grade 
non-system style.  Data system service is overhead via 
telephone lines.  The school is not connected to a fi ber-
optic wide-area network.  We recommend providing 
voice-over- internet-protocol (VOIP) phones that are 
connected to the district-wide network.

The school is not equipped with a clock System.

Security Systems Analysis 
The school has no intrusion alarm or security camera 
alarm system. Existing telephone

Data network switch



22 Existing Conditions Documentation and Findings

CLIFF ISLAND ELEMENTARY SCHOOL

S E B A G O  T E C H N I C S City of Portland and Portland Public Schools
Facilities Assessment of School Buildings

SITE ANALYSIS

(IN FEET)
1 INCH =       FT.

0
GRAPHIC SCALE

402020 10

20



23Existing Conditions Documentation and Findings

CLIFF ISLAND ELEMENTARY SCHOOL

City of Portland and Portland Public Schools
Facilities Assessment of School BuildingsS E B A G O  T E C H N I C S 

FIRST FLOOR PLAN
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General Building Data

Address:   195 North Street, Portland ME 04101

Serving Grade Levels:  K - 5

Number of Students:  400

Number of Faculty and Staff: 54

Original Construction Date: 2006

Date of Addition(s):  None

Building Age:   10 Years

Building Footprint:  50,000 Square Feet

Number of Stories:  2

Building Area:   75,000 Gross Square Feet

Total Site Area:   6.2633 Acres

Zoning Designation:  R3 Residential

Aerial View Main Entry

Overview
The East End Community School is an elementary 
school serving Portland’s diverse and growing East 
End neighborhood, located on the far east end of 
the Portland peninsula. The school is positioned 
on a hill overlooking beautiful Casco Bay, offering 
students and staff views of a picturesque ocean and 
the prominent Portland skyline.

The school was constructed in 2006 and is home 
to more than 400 students in grades K-5. With 
modern educational needs in mind, the school was 
designed from the ground up to be a warm, wel-
coming and enriching environment for learning 
and teaching. Large windows allow natural light to 
pour in classrooms, solar panels on the roof pro-
vide the school with electricity, and three two-story 
“houses” provide community-like learning spaces 
for children based on their ages and needs.

The fi re protection equipment and system com-
ponents appear to be compliant, maintained and 
tested per NFPA 25.

Plumbing piping systems and fi xtures are comprised 
of the original 2006 vintage.  

The HVAC systems are comprised of the original 
2006 vintage systems, most all well within their 
expected service life.

Electrical systems are generally in good condition 
and well within their anticipated useful lives, al-
though updates are recommended for the security 
camera system and outdoor lighting.

Site Analysis
East End Community School is located on a 6.3 acre parcel 
of land within the R3 residential zone. 

Accessibility 
Building entrances and ramps are in good condition. An 
additional ADA parking space is required and the spaces 
should be painted and signs installed to meet ADA require-
ments. 

Circulation
East End Community School is accessible via North Street or 
the Eastern Promenade. There is good separation between 
the bus loop and parent drop off at the street. 

Safety/Security
Full fi re lane access available; however parking was ob-
served along the fi re lane. Observed a parent enter the 
playground area with children, for student security play-
ground access should be limited. 

Recommendations
• Additional ADA space needed. Ada spaces to be paint-

ed and signs installed. 
• Brick detectable warning panels to be replaced. 
• Restrict playground access from the public.
• Enforce parking restrictions.
• Additional parking needed. 
• Repair brick sidewalks where heaved from frost. Loam 

and seed visible edging along brick sidewalk and where 
necessary along bituminous sidewalk to reduce drop off 
edge. 

Structural System Analysis
Structural System Description (per original drawings, circa 
2004): 
• Foundations: cast-in-place concrete isolated and strip 

footings.
• First Floor Slab: 4 in thick concrete slab on grade, rein-

forced with #3@18.
• Second Floor Slab: 3½ in. thick slab on 1 in. deep, 24 

GA form deck with WWR. Slabs bears on steel bar joists 
that span to steel beams and steel columns.
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• Roof Construction: 1½ in. metal deck bearing on 
steel bar joists that span to steel beams and steel 
columns.

Lateral Force Resisting System (per original drawings, 
circa 2004): 
• Steel Concentric Brace frames.

Exterior Wall System Description:
• 4 in. CMU low with metal panels above both with 

light gage backup walls. 

Structural Conditions and Concerns:
• Cracks in the slab on grades.
• Systematic issue noted at the end of long steel 

lintels bearing on the CMU, where the CMU block is 
rotating, crack or both. 

Additional Notes:
First Floor Construction: The school’s head custodian 
reported the crack came from the fl oor settling. He re-
ported the crack in the main lobby started 8 years ago 
(and have been developing) and the ones at the end 
of the hallway toward the cafeteria started to devel-
oped 4 years ago. He also reported a couple doors that 
where now hitting at the top jamb. Settling could not 
be confi rmed.

Exterior Wall Construction: The school’s head custodian 
also reported mortar failing with spacer behind visible. 
We surveyed the outside façade but could not fi nd the 
condition.

Site Conditions: We noted that some of the nearby 
sidewalk were uneven (others to comment). We fur-
ther noted one wood planter wall starting to tip over. 
Repair (minor).

Chimney

Lintel Condition

Lintel Condition

Cracks in First Floor

Fire Protection Analysis

The 6” sprinkler entrance to 4” riser is supplied 
by municipal water and has a testable backfl ow 
preventer.  The sprinkler system is a complete au-
tomatic wet system, single riser, with a 4” storz fi re 
department connection.  There has been a sprinkler 
backfl ow tests performed annually.  The piping 
system is in good condition.  There is a sprinkler 
cabinet with wrench and spare heads. 

Automatic Sprinkler Entrance
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Plumbing Systems Analysis

The 3” water entrance has (2) double check RPS back-
fl ow preventers in parallel.  A 3” line off the entrance 
serves the lawn irrigation system; this system has a 
booster pump and RPZ backfl ow protection located in 
the same mechanical space.

Domestic hot water is generated instantaneously via 
boilers’ tankless coils during the heating season. The 
DHW is tempered by (2) mixing valves (hi/lo) located in 
the boiler room.  The Bradford White (300MBH input) 
gas fi red condensing DHW maker/storage was replaced 
in 2013; this DHW unit is used for summer use when 
boilers are off line. 

Plumbing fi xtures are in good operating condition and 
well maintained.  The fi xtures are low fl ow type, vitre-
ous china, mostly wall hung.  Water coolers are ADA 
bi-level located in most hallways. Eye wash stations are 
located in Janitor closet mixing stations.

Plumbing piping consists of copper domestic and PVC 
sanitary and rainwater and are in very good condition 
and well insulated.  Storm water and sewer are sepa-
rated systems.

Natural gas services the building.

The existing plumbing systems and fi xtures are well 
maintained and in good condition. At this present time 
a continued maintenance program would be the only 
requirement.

Gas Fired Summer DHW

DHW Tempering Valves

Mechanical Systems Analysis 

The central boiler plant serving the school consists of 
(2) HB Smith 28HE – 7 sections, 1722 MBH gross output.  
The burners are dual fuel gas/#2 oil.  The #2 oil stor-
age tank is 4,000 gallons above ground and transfers 
oil to a day tank in the boiler room.  Combustion air 
is supplied thru (2) large louvers ducted high and low 
within the boiler room, it appears of adequate size to 
serve the boilers.  Hot water boiler injection pumps 
inject boiler HW into the main building loop which 
main pumps operate thru VFD controllers lead/lag.  The 
boilers also have blend pumps to prevent low tempera-
ture water shock. The boilers and equipment are within 
their service life 25 to 30 years.

The (6) packaged Trane RTUs (Intellipaks) with DX cool-
ing supply approximately 8,000 cfm each.  The supply 
air provides both ventilation air and heating/cooling 
based on the conditions in the spaces served.  The units’ 
condensing units are integral to the RTU for (4) units 
and split DX for (2), the gym and cafeteria.  The fans 
have VAV speed control.  The RTUs have been main-
tained well and have about half of their service life left 
out of a 20 year service life.

Space cooling and heating is accomplished thru the (6) 
RTUs VAV reheat terminals, fi n tube, and CUHs, which 
have about half of their service life left out of a 20 year 
service life.

Rooftop exhaust fans serve toiler rooms, janitor closets, 
and other areas requiring exhaust and have about half 
of their service life left out of a 20 year service life.
Temperature are full DDC electric with graphics front 
end.

In general most HVAC systems are in or nearing their 
mid service life with 10 to 15 years expected service life 
remaining.  Other than continued maintenance there 
are no immediate recommendations.

Typical Split DX RTU Serving Gym Typical Packaged RTU & Typical Exhaust Fan

Dual Fuel Boilers

Building Loop Heating Pumps
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Electrical Systems Analysis 

Electrical System Distribution
Primary service originates at a utility pole on North 
Street and is routed underground in two 5” conduits to 
a 225-kVA utility-owned padmount transformer located 
on the northeast side of the building.  The secondary 
service entrance consists of building wire in under-
ground conduit run from the padmount transformer 
to a 1200-amp, 480/277-volt 3-phase, 4-wire Square D 
switchboard that is fully utilized.  The equipment is in 
good condition and well within its anticipated useful 
life. 

Square D branch-circuit and distribution panelboards 
are located appropriately for the current program.  
Feeders are single conductors in conduit.  Based on 
what can be seen from a visual inspection, branch 
circuits are a mix of MC cable and single conductors in 
conduit.  The power distribution system is in good con-
dition, well within its anticipated useful life, and offers 
a reasonable number of available spare circuits.

It was noted that some areas that house electrical pan-
els are also used for storage.  Care should be exercised 
to ensure that 30” wide, 36” deep area in front of each 
electrical panel is clear of stored materials.

Padmount transformer

Utility riser pole

Main distribution switchboard

Branch-circuit panelboards

Interior Lighting
Classrooms are illuminated by dimmable pendant 
mounted fi xtures with direct/indirect distribution.  Re-
cessed fi xtures with parabolic diffusers are installed in 
Offi ces.  Toilet rooms are illuminated by recessed lens 
troffers and mechanical and storage rooms are have 
a mixture of strip lights and surface mounted wrap-
around fi xtures.  Fixtures in classrooms, offi ces, toilets, 
and mechanical and storage rooms all are equipped 
with T8 fl uorescent lamps.  Corridors have recessed and 
surface mounted compact fl uorescent fi xtures.  The 
gym is illuminated by T5 fl uorescent high-bay fi xtures.  
The interior lighting is in good condition and has ap-
proximately 10 years of anticipated useful life remain-
ing.

Corridor lighting

Classroom lighting

Parabolics in offi ce area

Gymnasium lighting
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Exterior Lighting
Site lighting consists of metal Halide “shoe-box” style 
pole lights.  There are also some metal halide bollard 
fi xtures installed along a pedestrian that leads to East-
ern Promenade, but these have been abandoned due 
to failures.  Building mounted exterior lighting is a mix 
of LED and metal halide wall packs.  Based on a visual 
inspection it appears that the existing exterior light-
ing will provide illumination levels consistent with IES 
recommendations except where the bollard fi xtures are 
not functioning and at the area in front of the building 
to the west of the main entrance, where we recom-
mend adding lighting.  We recommend updating the 
exterior lighting to LED with full cutoff optics as the 
existing metal halide units fail.

Abandoned bollard lights

Typical pole lights

Area to west of main entrance – Additional outdoor lighting is 

recommended here.

LED full-cutoff wall pack

Metal halide wall pack

Emergency Lighting System
Emergency battery units with integral and remote 
heads provide emergency lighting for means of egress.  
The heads are a mixture of LED and incandescent.  
Emergency lighting includes the areas at the exterior 
of exits.  The LED emergency lighting units are in good 
condition and offer more than 10 years of anticipated 
useful life provided they are properly maintained and 
batteries are replaced as needed.  Incandescent units 
should be replaced with modern LED units as they 
fail.   

LED illuminated exit signs with integral battery backup 
are located appropriately to mark means of egress.

Outdoor emergency lighting unit

Emergency battery unit and exit signs

Fire Alarm System
The fi re alarm control panel is a 2006 vintage FCI 
addressable control panel.  Alarms are initiated by 
manual pull stations at building exits, smoke and 
heat detectors in selected areas, and by activation 
of the building’s sprinkler system.  The fi re alarm 
system appears to comply with current codes and 
standards except that current City of Portland fi re 
alarm standards require smoke detection in egress 
paths, which this school does not have; existing 
installations are not required to be updated un-
less the system is replaced or the facility undergoes 
major renovations.

Fire alarm control panel

Fire alarm notifi cation in corridor



30 Existing Conditions Documentation and Findings

EAST END COMMUNITY ELEMENTARY SCHOOL

S E B A G O  T E C H N I C S City of Portland and Portland Public Schools
Facilities Assessment of School Buildings

Lightning Protection System
The facility is not equipped with a lightning protection 
system.

Data/Telephone/Classroom Intercom/Clock Systems
Data and telephone services originate at the utility riser 
pole on North Street and are routed to the building 
underground in four 4” conduits.  One conduit is for 
telephone service, one conduit is for fi ber optic data 
service, one is for cable TV and one is spare.  

The school has an NEC analog phone system that is not 
connected to the district-wide network.  Intercommuni-
cation is provided by a Dukane intercom system that is 
not integrated with the telephone system.  Classrooms 
do not have access to outside phone lines. We recom-
mend providing VOIP phones that are connected to the 
district-wide network.

The school is equipped with a Sapling master clock sys-
tem that synchronizes satellite clocks.  The system is in 
good condition and within its anticipated useful life.

Telephone and data infrastructure is a Category 6 hori-
zontal cable plant for both voice and data with a fi ber 
optic backbone cable.  Network electronics and patch 
panels are rack mounted in spaces dedicated to tele-
communications.  WIFI is available throughout.

Projectors on carts are utilized for Audio/visual presen-
tations in classrooms.

Telecommunications utility demarcation

Main Distribution Frame (MDF)

Security Systems Analysis 
The school is equipped with a DSC Series PC4020 
intrusion alarm control panel.  Alarms are initiated 
by motion detectors.  There is no panic alarm sytem.  
The system has about 5 years of anticipated useful life 
remaining.  The Intrusion detection system should be 
updated to a system that is integrated with the district-
wide network system.

The school has an analog Honeywell security Camera 
System.  The cameras reported do not work well and 
the system is not tied to the district-wide DVR recording 
system.  We recommend providing digital cameras that 
are connected to the district servers.

The Main entrance has a line-of-sight with intercom 
and electric access control at the main offi ce.  There is 
video intercom between the playground entrance and 
main offi ce with electric access control.

Security keypad
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SECOND FLOOR PLAN
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General Building Data

Address:   432 Stevens Ave, Portland, Maine 04103

Serving Grade Levels:  K - 5

Number of Students:  325

Number of Faculty and Staff: 51

Original Construction Date: 1952

Date of Addition(s):  None

Building Age:   64 Years

Building Footprint:  24,700 Square Feet

Number of Stories:  3

Building Area:   61,600 Gross Square Feet

Total Site Area:   2.3434 Acres

Zoning Designation:  R5 Residential

Aerial View Main Entry

Overview

Built in 1952, Longfellow Elementary School serves 
over 300 students in grade levels K through 5.

The sprinkler system installation date is unknown, 
however, the existing system only provide coverage 
to hallways with a single riser wet system.

Plumbing systems are vintage to the original build-
ing, with recent plumbing fi xture upgrades.

HVAC systems are vintage to the original building 
with most equipment and piping beyond their use-
ful service life.  Heating steam is supplied to Long-
fellow Elementary from the Deering High School’s 
boiler plant.

Electrical systems are generally at or near the end 
of their anticipated useful lives.

Site Analysis
Longfellow Elementary School is located on a 2.3 acre 
parcel of land within the R5 residential zone. 

Accessibility 
ADA accessibility throughout site is fair, some repairs 
are needed to conform to standards. 

Circulation
Longfellow Elementary School is accessible via Stevens 
Avenue and faculty parking is accessible via Concord 
Street West. Buses and parents drop off along Stevens 
Avenue at front of building. 

Safety/Security
The beehive catch basin cover near the basketball court 
introduces a tripping hazard. 

Recommendations
• Repair pavement at Stevens Avenue sidewalk transi-

tion to reduce lip to 1/4” or less. 
• Install ADA signs at all ADA spaces and repaint 

spaces to include parking aisle. 
• Relocate dumpster out of ADA parking. Install 

screening around dumpster. 
• Install wheel stops where parking is adjacent to 

ADA ramp.
• Adjust parking lot grade to direct ponding at ADA 

spaces to the nearest catch basin. 
• Pavement overlay needed.
• Repaint parking lines. 
• Install additional storage space at load area to 

avoid storage within the ADA ramp. 
• Install School Zone sign on Concord Street West. 
• Slope stabilization needed at playground. Reestab-

lish grass areas. 
• Install lighting at sides and rear of building. 
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Structural System Analysis
Structural System Description: (partial 1951 drawings 
available as well as 1994 and 2000 drawings of roof 
work)
• Foundations:  

• Partial fi nish basement below the south third of 
the school: foundation not visible, walls are cast 
in place concrete.

• Tall crawl space below the northern two third 
of the school: sand fl oor, cast in place concrete 
foundation walls and cast in place interior con-
crete columns (18”x18” or 24”x24”) bearing on 
spread footings (visible below the north wing). 

• First Floor Construction (per the original drawings): 
elevated concrete slab, 6 to 6.5” thick. Slab is a two 
way slab in the north wing, one-way slab to con-
crete beams in the south wing and two way slab 
with thickened slab at the column in the center. 

• Second Floor Construction Central section only (per 
the original drawings): 2½ in. concrete slab bearing 
on steel bar joists spanning to steel beams and col-
umns at the corridor and to masonry at the exterior 
walls. The corridor is a 6 in. concrete slab spanning 
to steel beam

• Roof:
• Wing roofs: not observed due to plastered ceil-

ing. Per 1951 drawing and 1994 reroofi ng draw-
ings:

• west end of the wings: original con-
struction of “Kaylo” roof deck sup-
ported on structural tee’s supported 
by steel joists. At the south wing the 
joists bear into the masonry. At the 
north wing (wider) there joists bear to 
masonry and to an internal line of steel 
beams and columns.

• east end of the wings rebuilt as part of 
the 1994 work with 1½ in. metal deck 
bearing on steel joists.

• Central section roof: 1½ in. metal roof bear-
ing on steel joists spanning to brick walls and 
steel beams and columns. Additionally there is 

a layer of steel tie beams to tie the columns to 
each other and to the outer walls just above 
the ceiling. The 2000 roof repair drawings show 
removal of the existing decking and installa-
tion of new 1½in. metal roof deck with joist 
remained however the existing drawings show 
steel beam not joist – it is unknown when the 
joist were installed.

Lateral Force Resisting System: 
Unknown - assumed to be outside brick walls.

Exterior Wall System Description: 
Mass-masonry/brick with steel beam embedded and 
steel columns at the longer opening. The façade has a 
bends of cast stones

Structural Conditions and Concerns:
• Façade, specifi cally the cast stone bands
• Covering at the roof steel beam
• Entrance canopies in the Poet’s garden
• Some of the site features
• Roof not designed for drift

Entry Canopy

Retaining Wall

Cast Stone

Cast Stone

Lintel Central Roof Beam Cover
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Fire Protection Analysis

The 4” sprinkler entrance is supplied by municipal 
water and does not have a backfl ow preventer.  The 
sprinkler system cover the hallways only and the stage 
with an automatic wet system from a single 4” riser; 
there may be a dry system serving the second fl oor per 
documentation at the sprinkler entrance.  There is a 4” 
fi re department connection.  The piping system appears 
in good condition however it is an aged system (exact 
year not known but assuming at least 40 years).
Recommend that a new, 100% coverage NFPA 13 sprin-
kler system be installed.

Sprinkler Entrance

Plumbing Systems Analysis

The building is served by a 3” municipal water en-
trance no backfl ow preventers.  

Domestic hot water is generated by a 65 gallon 
electric water heater with mfg. date of 2003.  There 
is no master mixing valve to temper the hot water 
delivered to the building. The original steam to 
DWH maker/storage unit failed in 2012.

Plumbing fi xtures have been recently updated with 
low fl ow type, vitreous china, wall hung and fl oor 
mount. Water coolers are ADA bi-level located in 
most hallways.

Plumbing sanitary, vent, and rain water piping con-
sists of cast iron original building.  Water distribu-
tion piping is copper.  Most piping is in fair to good 
condition, however the 1950s piping systems are 
beyond their useful life of 30 years. Storm water 
and sewer exit the building as separated systems.

The existing plumbing systems are in fair to good 
condition considering the age of the original sys-
tems.  Replacement plumbing fi xtures are in near 
new condition. The original piping systems are be-
yond their service life of 30 years but in fair to good 
condition as witnessed in the crawl space.  However 
these system should be upgraded with new PVC 
and copper piping systems; the copper piping will 
have lead free solder, a current code requirement.

Recent Fixtures Upgrade

3” Water Entrance

Cast Iron Rain Water Piping

Cast Iron Sanitary Piping

Mechanical Systems Analysis 

The building is served by the steam boiler plant 
at Deering High via underground piping.  Most 
all steam and condensate return piping is original 
to the building, 1952, and is beyond its expected 
service life of 30 years. Sections of the steam piping 
is covered with the original asbestos insulation.  
Maintenance on the steam system has been ongo-
ing as evidence of the recently replaced condensate 
return pumps, less receiver.

Heating is accomplished by steam to fl oor mount 
unit ventilators, convectors, and fi ntube. All the 
steam heating and ventilating equipment and 
ducted systems are well beyond their expected 
service life.

Ventilation is accomplished via gravity relief venti-
lators (GRVs), many original to the building.   The 
GRVs relieve air as OA is introduced thru the unit 
ventilators. 

Existing temperature controls are pneumatic and 
beyond their expected service life.  There is some 
newer DDC electric but it is nearing 20 years old.
The existing HVAC systems are simple, comprised 
mostly of unit ventilators which are generally in 
fair operating condition given their age.  The 65 
year old underground steam and condensate return 
piping is very aged and most likely nearing failure.  
How and when to replace the equipment depends 
on whether there are planned building renovations 
or replace systems as a major HVAC upgrade.  The 
best recommendation is to convert the original 
building to heating hot water and eliminate the 
aged steam equipment and steam / condensate pip-
ing.  Install a hot water heating plant dedicated to 
Longfellow.   All heating and ventilating equipment 
would need to be replaced/upgraded with new 
systems at the time of the steam to HW conversion.  
Also, coordinate the temperature controls DDC 
electric upgrade at the time of conversion.  Basi-
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cally, there are no intermediate steps with upgrading 
the HVAC at Longfellow without replacing all the HVAC 
systems.

Temperature Controls

Classroom Unit Ventilators

Original Steam Piping with Asbestos Insulation

Unit Ventilators in Gym

Electrical Systems Analysis 

Electrical System Distribution
The electrical service is an underground utility primary 
to a utility transformer vault located within the build-
ing; the vault is only accessible to utility company 
personnel and was not inspected during our visit to the 
school.  The secondary feeder from the transformer 
vault is installed in a wireway and supplies a series of 
very old fusible switches that have a combined rating of 
600 amps at 208/120 volts, 3-phase, 4-wire.   The current 
service entrance arrangement with the utility trans-
former vault within the building is an obsolete design.  
The service should be updated to a modern design with 
a pad mounted utility transformer. 

Power is distributed throughout the building via a mix-
ture of fuse and circuit-breaker type Panelboards.  Most 
of the distribution system is very old and has exceeded 
its anticipated useful life, except for a couple of resi-
dential-grade loadcenters that have been added over 
the years.  Power distribution wiring is building wire in 
conduit.  Like the equipment, the wiring has exceeded 
its anticipated useful life and should be replaced 
throughout.

Service disconnect switches A newer, residential-grade load center

Any old circuit breaker panel – a plastic cover has been fi eld 

fabricated to cover live parts within.

An old fuse panel.
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Interior Lighting
Most interior areas are illuminated by fl uorescent 
fi xtures that utilize T8 lamps.  Classrooms and corri-
dors have very old louvered fi xtures.  Offi ces, toilets, 
mechanical and storage rooms are equipped with 
wraparound style fi xtures.  The Gym is illuminated by 
high-bay pendant luminaires.  The lighting should be 
updated to LED fi xtures with high-performance optics 
as part of any planned facility renovations.

Typical classroom lighting

Corridor lighting 

Exterior Lighting
Site lighting is provided by utility-owned pole 
lights.  Building-mounted exterior lighting is a mix 
of LED and metal halide wall packs.  The metal 
halide fi xtures should be replaced with LED fi xtures 
as the metal halide units fail.  All of the existing fi x-
tures will reach the end of their anticipated useful 
lives within 20 years.

Emergency Lighting System
Emergency lighting is provided by emergency bat-
tery units with integral and remote heads.  The 
heads are a mixture of LED and incandescent.  The 
LED emergency lighting units are in good condition 
and offer more than 10 years of anticipated useful 
life provided they are properly maintained and bat-
teries are replaced as needed.  Older incandescent 
units should be replaced with modern LED units as 
they fail.  Outdoor emergency lighting should be 
provided at building exits.
LED illuminated exit signs with integral battery 
backup are appropriately located to mark means of 
egress. 

An LED emergency light and exit sign

An incandescent emergency lighting unit

Fire Alarm System
The fi re alarm control panel is a conventional zoned 
FCI control panel.  Occupant notifi cation does not 
comply with ADA or current standards in some 
areas; the classrooms are not equipped with visual 
notifi cation appliances.  The system has exceeded 
its anticipated useful life and should be updated to 
a fully addressable system.

Fire alarm control panel

Fire alarm horn/strobe unit
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Lightning Protection System
The facility is not equipped with a lightning protection 
system.

Data/Telephone/Classroom Intercom/Clock Systems
Telephone service enters building below grade in what 
appears to be a 3” conduit.  It is not clear where this 
conduit originates.  Telephones are Cisco Voice-over-
internet-protocol (VOIP) units that are part of a district-
wide network connected to servers located at the Port-
land Arts and Technology High School (PATHS) building.  
Paging speakers are integrated with the phone system 
via an Atlas Sound paging amplifi er.

Data infrastructure is a Category 6 horizontal cable 
plant.  WIFI is available throughout.

The school does not have a clock system.  Battery clocks 
are utilized throughout and a network-connected pro-
grammable relay operates program bells.

Projectors on carts are utilized for audio/visual presen-
tations in classrooms.

Paging amplifi er

Telephone utility demarcation point

Data network cabinet

Security Systems Analysis 

The school is equipped with a DSC intrusion alarm 
control panel.  Alarms are initiated by motion detec-
tors in corridors.  There is no panic alarm system.  The 
Intrusion detection system should be updated to a 
system that is integrated with the district-wide network 
system.

The school is not equipped with a security camera 
system, but there is an Aiphone video intercom system 
in place between the interior of the main entrance 
vestibule and the offi ce.  We recommend providing 
web-based digital cameras that are connected to the 
district servers.

Security alarm control panel

A corridor motion detector
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BASEMENT FLOOR PLAN
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FIRST FLOOR PLAN
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SECOND FLOOR PLAN
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General Building Data

Address:   175 Auburn Street, Portland, Maine 04103

Serving Grade Levels:  K - 5

Number of Students:  530

Number of Faculty and Staff: 66

Original Construction Date: 1958

Date of Addition(s):  1965

Building Age:   58 Years

Building Footprint:  50,600 Square Feet

Number of Stories:  1

Building Area:   50,600 Gross Square Feet

Total Site Area:   25.1178 Acres (Lyseth & Moore same parcel)

Zoning Designation:  R2 Residential/ROS Recreation Open Space

Aerial View Main Entry

Overview

Lyseth Elementary school was built in 1958 with ad-
ditions in 1965.  It serves over 500 students in grade 
levels K through 5 in the North Deering Neighbor-
hood.

The building is not equipped with an automatic fi re 
sprinkler system.

Lyseth domestic water is served by Lyman Moore’s 
water entrance. Plumbing systems are vintage to 
the original building, with recent plumbing fi xture 
upgrades.

Heating steam is supplied to Lyseth Elementary 
from Lyman Moore’s boiler plant. HVAC systems are 
vintage to the original building with most equip-
ment and piping beyond their useful service life. 

Much of the power distribution system is at the 
end of its anticipated useful life.  Some new pan-
elboards have been recently installed to replace 
obsolete equipment, but they appear to have been 
connected the old wiring infrastructure.

Most interior lighting fi xtures are at the end of 
their anticipated useful lives.

The fi re alarm control panel is obsolete and the 
system does not comply with current standards for 
new facilities.

Site Analysis

Lyseth Elementary School is located on a 25.1 acre 
parcel of land shared with Lyman Moore Middle School 
within the R2 residential zone and ROS Recreation 
Open Space zone. 

Accessibility 
ADA accessibility throughout the site is poor. ADA park-
ing spaces and ramps are not compliant. There are no 
detectable warning strips on site. The paved surfaces 
throughout the site are in poor condition and in need 
of replacement.

Circulation
Lyseth Elementary School and Lyman Moore Middle 
School are located along Lyseth Moore Drive which is 
accessible from Auburn Street and Jr Street. There is 
delineation between bus and parent drop off but the 
circulation, particularly along the shared access drive, 
could be improved. More permanent pedestrian ion 
protection is needed along the parent drop off loop.  

Safety/Security
Improved security is needed: Students and faculty 
were observed entering and existing through multiple 
entries. A door at the rear of the school was propped 
open 

Recommendations
• Confi rm ADA ramp grades at front entry. 
• Secure doors as necessary. 
• Remove excessive paved area at the rear of the 

school and replace with an adequate fi re lane and 
green space. 

• Remove dirt pile at crosswalk. 
• Mill an repave access drive, faculty parking lot, side-

walks and pavements in the service/loading area.
• Replace bituminous curb within interior loop. 
• Install wheel stops and paint a parking aisle at ADA 

parking space that adjoins the sidewalk. 
• Replace faded fi re lane sign. 
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• Reconfi gure signage, paint and install curb to 
improve parent and bus circulation. 

• Install sidewalk, curb and guardrail at parent 
drop off loop. 

• Install detectable warning panels at all cross-
walks. 

• Install screening around dumpsters. 
• Delineate public trail and separate with fenc-

ing. 
• Replace paved site stabilization with retaining 

walls at rear of school (possibly combine with 
Portland trail delineation). 

• Remove winterberry bush from taste section of 
sensory garden as these berries are toxic. 

• Remove remnants of guardrail at faculty park-
ing lot. 

• Relocate bicycle racks closer to main entry. 
• Add catch basins to address ponding and ero-

sion issues in loop. 
• Adjust existing catch basin covers to grade 

where applicable. 
• Potential stormwater treatment area at the 

front planting area.

Structural System Analysis

Structural System Description: 
Roof is Tectum roof deck spanning to steel bar 
joists. Joists are supported at interior by CMU walls 
in double-loaded corridor format. Joists are sup-
ported at the exterior by structural steel beams and 
columns.

Lateral Force Resisting System (LFRS):
Most likely consists of interior CMU bearing walls. 
However, roofs are generally not well connected to 
walls, so it’s unlikely there is a load path to bring 
lateral forces from the diaphragm to the walls.

Exterior Wall System Description:
Structural walls consist of brick veneer tied to CMU 
walls.

Foundation System Description:
Frost protected, shallow foundations assumed.

Structural Conditions and Concerns:
• Drift zones around multi-purpose room have been 

reinforced with additional framing. Therefore, no 
concerns at these locations. However, there are two 
canopies that snow can drift onto, and it is unlikely 
these canopies have been design for such loads.

• Window and door lintels are rusting. Recommend 
replacing them in the near future.

• Foundation wall control joint sealants are in poor 
shape and should be replaced.

• The low roof beyond the far wall of the multi-pur-
pose room does is very fl at and does not shed water 
well. Recommend providing additional materials to 
improve roof slope and drainage.

• The clerestory windows in the multi-purpose room 
are susceptible to wind-driven rain and snow. Leaks 
in these windows can cause damage to the roof 
structure over time. The beginning signs of rust/
corrosion were observed in the roof joists at these 
locations. Recommend monitoring this area, and 
replacing any damaged windows or sealants to 
prevent moisture infi ltration.

• The ladders used to access the high roof at the MPR 
are not anchored to the exterior walls at the top. 
This creates a potentially unsafe condition.

Clerestory windows to MPR - monitor for leaks

Foundation wall sealant to be replaced

Poor roof drainage at low roof near MPR

Fire Protection Analysis

No existing fi re sprinkler system.
Recommend a new 100% coverage NFPA 13 sprin-
kler system be installed.

Plumbing Systems Analysis

Lyseth is served domestic water from Lyman Moore; 
there is no meter or backfl ow preventer at Lyseth’s 
entrance.

Domestic hot water is generated by a 40 gallon 
electric heat pump water heater with mfg. date of 
2016.  There is an existing DHW tempering valve 
and pumped recirculation from the building. 
Plumbing fi xtures have been recently updated with 
low fl ow type, vitreous china, wall hung and fl oor 
mount. 

Plumbing sanitary, vent, and rain water piping 
consists of cast iron original building.  Water distri-
bution piping is copper soldered joints.  Plumbing 
piping systems have an expected useful life of 30 
years. Storm water and sewer exit the building as 
separated systems.

The existing plumbing systems are in fair to good 
condition considering the age of the original sys-
tems.  The original piping systems are beyond their 
service life of 30 years and complete replacement is 
recommended.  New piping will be PVC and cop-
per systems; the copper piping will have lead free 
soldered joints, a current code requirement.
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Recent Fixtures Upgrade

New Heat Pump Water Heater

Mechanical Systems Analysis 
The building is served by the steam 
boiler plant at Lyman Moore via underground pip-
ing (recently replaced piping).  Most all steam and 
condensate return piping is original to the building, 
1960, and is beyond its expected service life of 30 
years. Maintenance on the steam system has been 
ongoing to replace traps and update some controls 
from manual operation.

Heating is accomplished by steam to fl oor mount 
unit ventilators, convectors, and fi ntube. All the 
steam heating and ventilating equipment and 
ducted systems are well beyond their expected 
service life.

Ventilation is accomplished via gravity relief venti-
lators (GRVs), many original to the building.   The 
GRVs relieve air as OA is introduced thru the unit 
ventilators.  The gym has a large H&V air handler 
that also is original to the building and beyond its 
expected service life.

Existing temperature controls are pneumatic and 
beyond their expected service life.  There is some 
newer DDC electric but it is nearing 20 years old.
The existing HVAC systems are simple, comprised 
mostly of unit ventilators which are generally in 
fair operating condition given their age.  How 
and when to replace the equipment depends on 
whether there are planned building renovations or 
replace systems as a major HVAC upgrade.  The best 
recommendation is to convert the original building 
to heating hot water and eliminate the aged steam 
equipment and steam / condensate piping.  Install 
a hot water heating plant dedicated to Lyseth.   All 
heating and ventilating equipment would need to 
be replaced/upgraded with new systems at the time 
of the steam to HW conversion.  Also, coordinate 
the temperature controls DDC electric upgrade at 
the time of conversion.  Basically, there are no inter-
mediate steps with upgrading the HVAC at Lyseth 
without replacing all HVAC systems.

Temperature Controls Classroom Unit Ventilator

Original Steam Piping 

H&V Air Handler in Gym Mezzanine
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Electrical Systems Analysis 

Electrical System Distribution
The service is supplied by an underground primary in 
(2) 5” conduits from overhead utility lines to a utility 
transformer vault located within the building.  The 
secondary feeder from the transformer vault is installed 
in conduit and terminates at a 1960-vintage, 800-amp, 
208Y/120-volt, 3-phase, 4-wire GE switchboard.  The 
school has had repeated issues with squirrels shorting 
the overhead utility primary, resulting in power out-
ages due to blown utility cutouts. The current service 
entrance arrangement with the utility transformer 
vault within the building is an obsolete design, and the 
switchboard has exceeded its anticipated useful life.  
The service should be updated to a modern design with 
a pad mounted utility transformer.  Further investiga-
tion by the utility company is required to determine the 
cause of shorts due to squirrel activity.

It was also noted that the switchboard is located in a 
room that is shared with program space.  The area in 
front of the switchboard should be kept clear for a 
depth of at least 36 inches to provide code-required ac-
cess to the equipment.

Most branch-circuit panels have been recently updated 
to modern Square D panelboards.  It appears that the 
new panels were connected to the existing feeders, the 
conductors of which have exceeded their anticipated 
useful lives.  Four 1960-vintageGE panelboards that are 
obsolete remain in place.  The obsolete GE Panelboards 
should be updated and the distribution wiring system 
replaced throughout.

Classrooms generally lack appropriately-located recep-
tacles.  We recommend adding receptacles and associat-
ed branch circuits throughout to satisfy program needs 
and eliminate the need for extension cords.

An old GE panelboard

Interior of transformer vault

Service entrance switchboard

A recently installed Square D panelboard

Interior Lighting
Most classrooms are illuminated by fl uorescent 
lens troffers that utilize T8 lamps, although some 
very old louvered linear fl uorescent luminaires 
were noted.  Three classrooms have been updated 
to LED.  Individually addressable LED fi xtures with 
Acuity Brands N-Light control are installed in one 
classroom as a test.  Offi ces and corridors are also 
illuminated by T8 Fluorescent lens troffers, and T8 
fl uorescent high-bay fi xtures are installed in the 
gym.  Incandescent lighting is still in use in the 
basement mechanical room.  Lighting throughout 
should be updated to LED with high performance 
optics as part of any planned facility renovations.  
All existing fi xtures will reach the end of their an-
ticipated useful lives within 20 years.

Old louvered fl uorescent fi xtures.

A classroom with fl uorescent lens troffers

Recently installed LED lighting

Gym lighting
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Exterior Lighting
Site lighting consists of utility-owned, pole mounted 
fl ood lights.  Building-mounted exterior lighting is a 
mixture of LED wall packs and LED downlights installed 
at canopies.  The fi xtures are nearly new and in good 
condition.  They will reach the end of their anticipated 
useful lives within 20 years.

An LED downlight at an entrance canopy

An LED wall pack

Emergency Lighting System
Emergency battery units with integral and remote 
incandescent heads provide illumination for means 
of egress.  LED illuminated exit signs with integral 
battery backup are appropriately located to mark 
means of egress.  All existing units will reach the 
end of their anticipated useful lives within 20 years.  
We recommend update the emergency lighting 
units to LED and providing outdoor emergency 
lighting at building exits.

Emergency lighting unit

Typical exit sign

Fire Alarm System
The fi re alarm control panel is an FCI conventional 
zoned panel.  Occupant notifi cation appears gener-
ally to have be updated to comply with ADA , but 
the system is currently in trouble, reportedly due to a 
defective circuit board in control panel.  A replacement 
circuit board is reportedly on order. We recommend 
updating the fi re alarm throughout to an addressable 
system. 

Typical classroom fi re alarm strobe

Typical classroom fi re alarm strobe
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Lightning Protection System
The facility is not equipped with a lightning protection 
system.

Data/Telephone/Classroom Intercom/Clock Systems
Telephone service to the building is installed in an 
underground 2” conduit that originates at the utility 
riser pole and terminates at a backboard located in a 
custodial/storage room.  Telephones are Cisco Voice-
over-internet-protocol (VOIP) units that are part of a 
district-wide network connected to servers located at 
the Portland Arts and Technology High School (PATHS) 
building.  Paging speakers are integrated with the 
phone system via an amplifi er.  The VOIP phone system 
is utilized for intercom.  The system is relatively new 
and in good condition. 

The school has no central clock system; battery clocks 
are in use throughout.  A network-connected program-
mable relay operates program bells.

The data system is served by an overhead fi ber optic 
cable that terminates at the Main Distribution Frame 
(MDF), which is located in a custodial/storage room and 
housed in an exposed fl oor mounted rack.  We recom-
mend providing an enclosed cabinet in lieu of exposed 
rack at the MDF.

WIFI is available throughout the school. 

Telephone utility demarcation

Utility riser pole

MDF

Security Systems Analysis 

The intrusion alarm system consists of a 2012 vintage 
Bosch networkable control panel.  Alarms are initiated 
by motion detectors.  The system is in good condition 
but will reach the end of its anticipated useful life 
within 15 years.  The building is not equipped with a 
panic alarm.  

There is no security camera system, but an Aiphone 
video intercom provides communication with visual 
imaging and electric access control between the main 
entrance and the offi ce.  There is also an access control 
keypad at the exterior of the main entrance.  We rec-
ommend providing digital cameras that are connected 
to the district servers.

 

Security system keypad

Video intercom unit at main offi ce
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General Building Data

Address:   150 Ocean Avenue, Portland, ME

Serving Grade Levels:  K - 5

Number of Students:  419

Number of Faculty and Staff: 83

Original Construction Date: 2011

Date of Addition(s):  None

Building Age:   5 Years

Building Footprint:  45,051 Square Feet

Number of Stories:  2

Building Area:   70,315 Gross Square Feet

Total Site Area:   11.96 Acres

Zoning Designation:  R5 Residential

Aerial View Main Entry

Overview

Ocean Avenue Elementary School is the newest school 
in Portland opening to 440 students in 2011.  It has 23 
classrooms, including two district-wide, self-contained 
special education programs.

The fi re protection equipment and system components 
appear to be compliant, maintained and tested per 
NFPA 25.

Plumbing piping systems and fi xtures are low fl ow fi x-
tures original to the building.

The HVAC systems are original to the building with a 
remaining expected service life of 15+ years for most 
equipment. 

The electrical systems are generally in excellent condi-
tion and have at least 15 years remaining in their antici-
pated useful lives.

The Intrusion Alarm system is not connected to the 
district-wide network.  Updating the system to one that 
is capable of network access is desirable.  

Site Analysis
Ocean Avenue School is located on a 12.0 acre par-
cel of land within the R5 residential zone. 

Accessibility 
Overall the site has great ADA access. There are 
a few missing wheel stops and one location that 
needs a detectable warning panel. 

Circulation
Ocean Avenue School is accessible via Ocean Avenue 
for parent drop off and via Walton Street for bus 
drop off. There is a through connection between 
the two loops via mountable curb for emergency ac-
cess. The only concern with circulation is the amount 
of available parking seems to be maxed out. 

Safety/Security
No safety concerns. 

Recommendations
• Replace missing wheel stop and install one ad-

ditional.
• Install detectable warning panel at ADA parking 

ramp. 
• Reconfi gure parking lot to allow for more 

spaces.
• Recommend curb around entrance to play-

ground to remediate erosion. 
• Adjust grade of pavement and/or sidewalk for 

ramp at service entrance to be fl ush. 
• Install curbing and catch basin to mitigate pond-

ing at landscape island. 
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Structural System Analysis

Structural System Description (per original drawings, 
circa 2011): 
• Foundations: cast-in-place concrete isolated and 

strip footings.
• First Floor Slab: 4 in. thick concrete slab-on-grade 

with #3@20.
• Second Floor Slab: 3½ in. 3 in. thick concrete slab on 

2 in. metal deck, supported on steel beams span-
ning to column. Mechanical area near stage is 4 in 
thick concrete slab on 9/16” metal deck bearing on 
cold formed joists spanning to cold formed walls.

• Roof Construction: 1½ in metal roof deck bear-
ing on steel beams or joist and spanning to steel 
columns. In some areas the deck is cellular acoustic 
type.

Lateral Force Resisting System: 
Steel concentric brace frames.

Exterior Wall System Description: 
Masonry Veneer with metal stud back up

Structural Conditions and Concerns:
• Mortar at top of chimney

Mortar at top of chimney

Fire Protection Analysis

The 6” sprinkler entrance is supplied by municipal 
water and has a testable backfl ow preventer.  The 
sprinkler system is a complete automatic wet sys-
tem, (2) 4”risers, with a 4” Knox storz w/guard, fi re 
department connection.  There has been sprinkler 
backfl ow tests performed annually.  The piping 
system is in good condition.  There is a sprinkler 
cabinet with wrench and spare heads. 

Sprinkler Entrance

Plumbing Systems Analysis

The building has municipal water, sewer, and storm wa-
ter services.  The 4” water entrance has a double check 
RPZ backfl ow preventer that was recently inspected.

Domestic hot water is generated indirectly by boiler 
water to Cemline DHW maker/storage unit. This unit 
has an expected service life of 15 years left.  DHW is 
also generated by a separate Cemline DHW maker/stor-
age unit from solar thermal heating water.  This unit 
also has an expected service life of 15 years left.

Plumbing fi xtures are in good operating condition and 
well maintained.  The fi xtures are low fl ow type, vitre-
ous china.  Water coolers are ADA bi-level (no bottle 
fi ll) and are located in most hallways. 

Plumbing piping consists of copper domestic and PVC 
sanitary and rainwater and are in very good condition 
and well insulated.  Storm water and sewer are sepa-
rated systems.

Natural gas service the building.

The existing plumbing systems and fi xtures are well 
maintained and in very good condition. At this present 
time, continue with maintenance would be the only 
requirement.

Domestic Hot Water Makers/Storage

Water Entrance w/RPZ Backfl ow Preventer
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Mechanical Systems Analysis 

The central boiler plant serving the school consists of 
(2) Superior model 4-X-205 fi retube boilers, 1,339 MBH 
gross output (mfg. 2010).  The burners are natural gas.  
Combustion air is supplied via variable speed supply 
fan located just inside from the wall louver.  Hot water 
is circulated throughout the building by base mount 
pumps operate thru VFD controllers with lead/lag 
operation. The boilers and equipment are within their 
expected service life 20 years.

The cooling plant serving the limited air conditioning 
in the building consists of an air cooled 30 ton Trane 
CGAM 030F (mfg. 2011) chiller mounted at grade 
outside of the boiler room. Inline chilled water pumps 
circulate chilled water thru VFD controllers with lead/
lag operation to air handlers providing air conditioning 
to limited spaces.

Space ventilation air is provided to classrooms thru 
indoor air handlers (AHUs / heating Energy Recovery 
only) that have VFD fan operation.  The classroom dis-
placement ventilation systems have VAV terminals (no 
reheat) which operate in sequences with the respective 
AHU fan speed as the VAV terminals modulate.  Venti-
lation air is provided to other spaces such as administra-
tion thru air handlers (AHUs/heating & chilled water 
cooling) that have VAV fan operation. Zone heating 
and cooling VAV terminals (with reheat) operate in 
sequence with the respective AHU fan speed as the 
VAV terminal modulate. Built up indoor AHUs have an 
expected service life of 25 years.

Space heating is accomplished thru the indoor AHUs 
(heating/ERU) with VAV reheat terminals, fi n tube, 
radiant ceiling panels and CUHs.  Most of this terminal 
heating equipment has a 15 year expected service life 
with hydronic radiant ceiling panels at 20 years.  Space 
cooling (limited areas) is accomplished thru the indoor 
AHUs (Heating/Cooling/ERU) that supply cooling air 
thru VAV cooling terminals.  

Other than the kitchen and dishwasher hoods 
which have separate exhaust fans, most other areas 
are exhausted thru the AHUs with energy recov-
ery wheels. EFs have an expected service life of 20 
years.

Temperature controls are DDC electric with full 
graphics front end.

In general most HVAC systems are well within their 
expected service life where the systems where 
installed/commissioned in 2011.  Other than contin-
ued maintenance there are no immediate recom-
mendations.

Cooling Plant—Air Cooled Chiller

Heating Plant - (2) Boilers

Air Handler with Heating & Cooling

Air Handler Heating Only—Displacement Ventilation

Heating Pumps

Chilled Water Pumps
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Electrical Systems Analysis 

Electrical System Distribution
The service is underground, with a primary feeder from 
overhead utility lines terminating at a 500 kVA utility-
owned pad-mount transformer.  The service entrance 
conductors from the transformer are building wire in 
underground conduit and terminate at the main circuit 
breaker of a 1200-amp, 480/277-volt 3-phase, 4-wire GE 
main distribution panelboard.  Branch-circuit and distri-
bution panels throughout the building are 2011 vintage 
GE circuit-breaker type panelboards.

Based on what can be seen from a simple visual inspec-
tion the feeders and exposed branch-circuit wiring are 
building wire installed in conduit.  We anticipate that 
concealed branch-circuits wiring is type MC cable.  Re-
ceptacles throughout the school appear to be located 
appropriately for the current program.

The service entrance and power distribution equipment 
and wiring have greater than 20 years remaining in 
their anticipated useful lives. 

Utility Pad Mount Transformer

Main Distribution Panelboard A Typical Branch-Circuit 

Panelboard

An Electrical Room

Interior Lighting
Interior areas are illuminated by fi xtures of various 
styles generally utilizing a mixture of linear fl uores-
cent T8 and T5 lamps and compact fl uorescent lamps, 
although the Stage performance lighting is quartz 
halogen.  Classrooms have pendant mounted linear 
direct/indirect T8 fi xtures with daylight responsive 
dimming.  Luminaires in offi ces are recessed T8 with 
direct/indirect distribution.  Toilets are equipped with 
T8 wrap-around style fi xtures.  Mechanical and storage 
areas have T8 fl uorescent strips with wire guards.  High-
bay fi xtures with T5 lamps illuminate the Gym.  Corri-
dors are illuminated by decorative compact fl uorescent 
sconces.  Compact fl uorescent pendant luminaires are 
used in the Cafetorium and Library.  The existing light 
fi xtures will reach the end of their anticipated useful 
lives within 15 years.

Typical Classroom Lighting

Cafetorium Lighting

Library Lighting

Gym Lighting
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Exterior Lighting
Exterior areas are illuminated by metal halide “shoe-
box” style, pole mounted fi xtures and building mount-
ed metal halide wall packs.  Based on what can be seen 
from a simple visual inspection, it appears that the 
exterior lighting system provides illumination levels as 
recommended by IES.  The existing fi xtures will reach 
the end of their anticipated useful lives within 15 years.

Typical Pole Light

Typical Wall packs

Emergency Lighting System
Emergency battery units with integral and remote 
DC heads and self-diagnostics provide emergency 
lighting for means of egress. Emergency lighting 
includes the areas at the exterior of exits.  LED il-
luminated exit signs with integral battery backup 
are located appropriately to mark means of egress.  
The emergency lighting units and exit signs are in 
good condition and offer approximately 15 years of 
anticipated useful life provided they are properly 
maintained and batteries are replaced as needed. 

An Exit Sign and Emergency Light Heads

Typical Outdoor Emergency Lighting

Fire Alarm System
The fi re alarm control panel is a 2011 vintage Gamewell 
FCI E3 Series addressable control panel. Alarms are initi-
ated by manual pull stations at building exits, smoke 
and heat detectors in selected areas, and by activation 
of the building’s sprinkler system.  The fi re alarm system 
appears to comply with current codes and standards.  
The system will reach the end of its anticipated useful 
life within 15 years.

Typical Pull Station and Notifi cation Appliance

Fire Alarm Control Panel
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Lightning Protection System
The facility is not equipped with a lightning protection 
system.

Data/Telephone/Classroom Intercom/Clock Systems
Data & telecommunications services enter the building 
in an underground duct bank that originates at the util-
ity riser pole.   The duct bank consists of four 4” con-
duits:  telephone, data, cable television, and spare.

The school is equipped with a Rauland Telecenter 
Intercom/Paging System as well as Cisco Voice-over-
internet-protocol (VOIP) Telephones that are part of a 
district-wide network connected to servers located at 
the Portland Arts and Technology High School (PATHS) 
building.  

Data infrastructure is a Category 6 horizontal cable 
plant for both voice and data with a fi ber optic back-
bone cable.  Network electronics and patch panels are 
rack mounted in spaces dedicated to telecommunica-
tions.  WIFI is available throughout.

A master clock system was installed when the school 
was constructed, but the original clock system has failed 
and battery clocks are currently in use.

All classrooms are equipped with ceiling mounted pro-
jectors and smart boards.

Main Distribution Frame

Telephone Utility Demarcation

Security Systems Analysis 

The intrusion alarm system in controlled by a Honey-
well control panel that is not capable of being connect-
ed to the district-wide network.  Alarms are initiated 
on the system by motion detectors located in corridors 
and classrooms.  A panic alarm system with activation 
buttons located at the reception desk in the main offi ce 
is part of the intrusion alarm/access control system. 
We recommend providing an intrusion alarm control 
panel that can be integrated with the district-wide net-
work.

A Lenel access control system with card readers located 
at all exterior doors provides exterior door monitoring.  
The system has two control panels, one of which is not 
currently in use and appears to have been installed to 
provide expansion capability.   

The main offi ce has a clear line of sight to the main 
entrance.  An Aiphone intercom system provides audio 
communication between the main entrance vestibule 
interior door and main offi ce.

A security camera System with 8 cameras monitors the 
grounds behind school.  The City is reportedly in the 
process of replacing the existing cameras with units 
that will be connected to the district-wide video insight 
network system. 

Main Offi ce Entry Intercom and Access Control and Intrusion 

Alarm Keypads

Unused Access Control Panel
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FIRST FLOOR PLAN
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SECOND FLOOR PLAN
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General Building Data

Address:   4 Church Street, Peaks Island, ME 04108

Serving Grade Levels:  K - 5

Number of Students:  38

Number of Faculty and Staff: 23

Original Construction Date: 1869

Date of Addition(s):  Additions in 1950 and 1953

Building Age:   147 Years

Building Footprint:  10,300 Square Feet

Number of Stories:  2

Building Area:   13,100 Gross Square Feet

Total Site Area:   0.9605 Acres

Zoning Designation:  IR-2 Island Residential

Aerial View Main Entry

Overview
Peaks Island Elementary School was built in 1869 
with additions in 1950 and 1953.  It serves a small 
population of students in grade levels K through 5.

The building does not have a fi re sprinkler system.

Most all plumbing fi xtures have been upgraded 
recently to low fl ow fi xtures.  Most piping systems 
are vintage to the 1950s with some upgrades thru 
repairs.

The steam boiler and condensate return pump are 
new (2016) and the remaining steam system ap-
pears to be vintage 1950s.

Electrical systems are generally at the end of or 
have exceeded their anticipated useful lives.

There is no intrusion alarm or security camera sys-
tem.

Site Analysis
Peaks Island School is located on a 1.0 acre parcel of 
land within the IR-2 Island Residential zone. 

Accessibility 
Only one ADA accessible entrance. A switch back ADA 
ramp is recommended at the rear of the school to 
provide an additional ADA accessible emergency exit. 
There is no defi ned parking area as most students and 
staff walk or bike to the school. At least one ADA park-
ing space is recommended. 

Circulation
There is minimal traffi c on the island during the school 
year. There is no bus transportation. A drop-off and 
pick-up area is designated across the street from the 
school on Church Avenue. 

Safety/Security
Observed smoking on school grounds. Observed mul-
tiple gates open around playground area. Recommend 
gates to be closed during school hours for security. 

Recommendations
• Secure playground area.
• Designate at least one parking space for ADA. 
• Handrail needed at rock steps at rear of school. 

Regrade slope or install stairs. 
• Install detectable warning panels at crosswalk. 
• Install additional school zone signage. 
• Install switch back ramp at rear of school for emer-

gency ADA exit. 
• Benches at playground need replacement. 
• Mulch side slope with woven fabric is bare. Remove 

fabric and install riprap or other slop stabilization. 
Remove knot weed.

• Install check dam at gate on Pleasant Avenue to 
eliminate scour/erosion of footpath. 
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Structural System Analysis
Structural System Description: 
Access limited to basement areas; exterior brick 
masonry with wood & timber framing

Lateral Framing Resistance System: 
Unreinforced brick masonry, multi wythe

Exterior Wall System Description:
Multi wythe brick masonry construction; gym ap-
peared to be load bearing CMU with brick façade.

Wall in boiler room

Fire escape

Checked wood in basement

Fire escape

Fire escape

Moisture damage at Gym wall

Lintel

Fire Protection Analysis

No fi re sprinkler system installed.

Recommend installing a NFPA 13 complete auto-
matic sprinkler system—may require a fi re pump 
and tank.

Plumbing Systems Analysis

The building is served with a 2” municipal water 
entrance with no backfl ow preventer.  Domestic 
hot water is provided via (1) electric dual 4500w 
elements, 40 gallon water heater was installed in 
1998; the typical service life for an electric water is 
15 years.  There is (1) 15 gal electric water heater 
(recently installed) located in the small kitchen ad-
jacent to the pot sink.

The existing distribution, sanitary and storm water 
piping systems appear to be 1950s era; although 
most piping insulation did not have asbestos 
meaning that either the insulation was replaced 
or piping and insulation were replaced in different 
areas of the building.  The rain water piping system 
has been replaced with PVC piping. The storm and 
sewer are separated systems.
Many plumbing fi xtures have been upgraded 
recently with low fl ow fi xtures, including an ADA 
water cooler with bottle fi ll.

The existing plumbing systems in general appear 
mostly vintage (with the exception of fi xture up-
grades) and appear to be functioning with required 
maintenance.  The distribution piping is beyond its 
typical useful service life of 30 years. A water distri-
bution piping replacement project would provide a 
piping system with lead free solder, a current code 
requirement.  The 40 gallon water heater is beyond 
its useful service life and should be replaced.
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Municipal Water Entrance

Lavatory With Vintage Piping

Mechanical Systems Analysis 

The heating plant consists of a new (2014) steam 
boiler (approx. 650 MBH) and condensate/feed 
pump unit. Most all steam and condensate return 
piping appears 1950s vintage, beyond the useful 
service life of 30 years.  Some piping is bare (asbes-
tos removal) while other piping has been reinsu-
lated with fi berglass insulation.  

The only ventilation systems in the school are unit 
ventilators (UVs) that have direct wall louvers for 
outside air (OA).  Roof top gravity ventilators re-
lieve OA brought in thru the UVs.  Other than roof 
top wind turbines serving toilet areas there are no 
mechanical rooftop exhaust fans.  UVs are 1950s 
vintage and beyond the useful service life of 20 
years.

Spaces are heated additionally with fi n tube radia-
tion and cast iron radiators, original 1950s vintage.

The temperature controls are partially pneumatic 
(boiler & UVs) and manual or thermostatic for 
fi ntube and CI radiators.  The system is beyond its 
useful service life of 18 years.

The existing HVAC equipment, other than boiler 
plant are beyond their useful service life and should 
be replaced.  Although the steam boiler is new it 
is recommended to replace the steam boiler with 
a hot water boiler to simplify the boiler plant (no 
HX or condensate pump) for the given size of the 
building. The building heating would be fi n tube 
radiation throughout with CUHs at vestibules. 
Building ventilation would be (1 or 2) ERUs to sup-
ply fresh air to occupied space and exhaust toilet 
rooms and other odor producing spaces.  The 
temperature controls should  be upgraded at the 
time of steam to HW conversion, in lieu of its own 
upgrade project. Heating system conversion can be 
performed without major building renovations.

Cast Iron Radiation

Gravity Ventilator and Wind Turbine

Typical Classroom Unit Ventilator Typical Classroom Fintube Where Installed

Vintage Steam Piping Insulated and None

Pneumatic Thermostats
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Electrical Systems Analysis 

Electrical System Distribution
The school has a 200-amp, 240/120-volt single-phase, 
3-wire overhead service that terminates at a 1950’s vin-
tage fuse panel.  The service entrance conductors and 
fuse panel have exceeded their anticipated useful lives.  
We recommend upgrading to a 3-phase service.

Branch circuit panels in the school are a 1970’s vin-
tage Cutler Hammer residential-grade load center, 
two 1960’s vintage or older GE panelboards, and one 
modern residential-grade Siemens load center.  Most 
of the feeders are very old building wire in conduit.  
The equipment and wiring are at the end of or have 
exceeded their anticipated useful lives and should be 
replaced with modern panelboards and feeders.

Branch-circuit wiring is a mix of old cloth-covered 
non-metallic sheathed cable (romex), old BX armored 
cable, modern romex cable, surface metal raceway, and 
single conductors in conduit.  Extension cords are in use 
in some places due to a lack of appropriately located 
receptacles.  Much of the wiring is over 40 years old and 
should be replaced.  We also recommend adding recep-
tacles and associated branch-circuit wiring to alleviate 
the need for extension cords, but the power distribu-
tion system must be updated as  described above in 
order to facilitate this action.

Service Entrance Panelboard

Old Cutler-Hammer Load Center

Very Old Branch Circuit Wiring

A 1960’s vintage panelboard

Interior Lighting
Classroom on the fi rst fl oor are illuminated by 2011 
vintage T8 fl uorescent lens troffers; second fl oor 
classrooms have old louvered pendant linear fl uores-
cent luminaires retrofi tted with T8 lamps.  Offi ces and 
corridors have a mixture of T8 fl uorescent wraparound 
style luminaires and old louvered pendant linear fl uo-
rescent luminaires retrofi tted with T8 lamps.  The gym 
is equipped with T8 Fluorescent high-bay fi xtures.  Old 
incandescent fi xtures retrofi tted with self-ballasted 
compact fl uorescent lamps illuminate mechanical and 
storage rooms.  We recommend updating the lighting 
to LED luminaires with high performance optics as part 
of any planned facility renovations.  All existing fi x-
tures will reach the end of their anticipated useful lives 
within 15 years.

Old Louvered Fixtures in First Floor Corridor

Typical First Floor Classroom Lighting

Exterior Lighting
Most outdoor luminaires are LED wall packs, 
although one HID wall pack and a couple of old 
recessed incandescent fi xtures at entrance canopies 
were noted.  There are no pole mounted fi xtures.  
HID and incandescent outdoor luminaires should be 
updated to LED fi xtures with full-cutoff optics.  All 
fi xtures will reach the end of their anticipated use-
ful lives within 20 years.

An LED Wall Pack

An HID wall pack
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Emergency Lighting System
Emergency lighting is provided by emergency bat-
tery units with integral and remote heads.  There is no 
emergency lighting outdoors at the exterior of exits.  
Illuminated exit signs with integral battery backup are 
appropriately located to mark means of egress.  We rec-
ommend replacing existing units with LED units as they 
fail and providing emergency lighting at the exterior of 
exits.

Emergency Battery Unit

An Exit Sign and Newer Emergency Lighting Unit

Fire Alarm System
The fi re alarm system has a 4-zone conventional FCI 
control panel.  The control panel is obsolete and 
does not comply with current standards for new 
systems.  The system should be updated to a fully 
addressable system.

Fire Alarm Control Panel

Typical Horn/Strobe Unit

Lightning Protection System
The facility is not equipped with a lightning protection 
system.

Data/Telephone/Classroom Intercom/Clock Systems
The telephone service is overhead and enters the 
basement via an adjacent crawl space.  The telephone 
system is a Nortel Analog system that is approximately 
20 years old and at the end of its anticipated useful life.  
Classrooms are not equipped with telephones.  The 
school is also equipped with a Dukane intercom/pag-
ing system that appears to be more than 25 years old.  
We recommend providing voice-over-internet-protocol 
(VOIP) telephones that are part of the district-wide 
network, and providing paging and intercom that are 
integrated with VOIP phone system.

The data service is a utility fi ber-optic cable that enters 
the building overhead and is routed with the telephone 
service through a crawlspace and into the basement.  
Horizontal cabling is category 5 and terminates at a 
patch panel in the basement.  We recommend updating 
the cable plan to current BICSI standards.

The school has no central clock or functioning bell 
system.

Telecommunications Backboard

Intercom System Head End

Security Systems Analysis 
There is no Intrusion Alarm System.  We recom-
mend providing an intrusion alarm system that is 
connected to the district-wide network.
There is no security camera system, but there is 
an Aiphone video intercom that provides com-
munication with video imaging between the main 
entrance and offi ce.  A web-based security camera 
system that is part of the district-wide network DVR 
system is recommended.

Video Intercom at Entrance
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FIRST FLOOR PLAN SECOND FLOOR PLAN
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General Building Data

Address:   69 Presumpscot Street, Portland, ME

Serving Grade Levels:  PreK - 5

Number of Students:  250

Number of Faculty and Staff: 43

Original Construction Date: 1962

Date of Addition(s):  (3) Portables in 2002

Building Age:   54 Years

Building Footprint:  25,395 Square Feet

Number of Stories:  1

Building Area:   25,394 Gross Square Feet

Total Site Area:   7.0417 Acres

Zoning Designation:  R5 Residential/IM Industrial - Moderate Impact

Aerial View Main Entry

Overview

Presumpscot Elementary School serves of population of 

250 students in grade levels pre-kindergarten through 5.  

The facility was constructed in 1962 and three portable 

classroom buildings were added in 2002.

The building is not equipped with a fi re sprinkler system.

Plumbing systems are vintage to the original building, 

with recent plumbing fi xture upgrades.

The existing steam boiler plant (boiler replaced in 2012) 

supplies steam to HVAC systems which are vintage to 

the original building with most equipment and piping 

beyond their useful service life. 

Electrical systems are generally at or past the end of their 

anticipated useful lives.

The intrusion alarm system has approximately 8 years 

remaining in its anticipated useful life, but is not capable 

of being connected to the district-wide network.

Site Analysis

Presumpscot Elementary School is located on a 7.0 acre 
parcel of land within the R5 residential zone and IM 
moderate industrial impact zone. 

Accessibility 
ADA accessibility throughout the site is poor. ADA park-
ing spaces and ramps are not compliant. There are no 
detectable warning strips on site. The paved surfaces 
throughout the site are in poor condition and in need 
of full depth reconstruction. Paved ramps at doors 
should have handrails and vertical lip.

Circulation
Presumpscot Elementary School is accessible via Pre-
sumpscot Street. Circulation through the staff parking 
area and bus drop off is a one-way access drive with an 
exit onto Sherwood Street. Bus and staff parking circu-
lation is poor but could be improved with xyz circula-
tion plan which would also improve fi re lane access. 

Safety/Security
The chain link fence surrounding the site is in poor con-
dition. The mulch barrier around the playground equip-
ment introduces a trip hazard. Recommend relocating 
bike racks closer to front entry away from dumpster 
area and loading zone. There is curerntly 3/4 fi re lane 
access with modular classrooms reducing the fi re lane 
width at the back of the school. 

Recommendations
• Provide ADA compliant route from ADA parking 

area to building, as none currently exist.
• Relocate bike racks closer to front entry.
• Provide ADA signage at parking stalls.
• Mill/remove existing bituminous pavement and 

repave bituminous surfaces.
• Improve fi re lane access at north and northeast 

faces of the building.
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• General site improvements for ADA compliance at 
doors. 

• Provide one way signage on access to Sherwood 
Street.

Structural System Analysis
Structural System Description: 
• Roof: Tectum planks bearing on steel joists span-

ning to steel beams and CMU walls. Some Steel 
columns are used at the high roof (above the gym-
nasium) - original construction circa 1961 (date on 
original drawings).

• Ground fl oor: (per original drawings) 4 in. slab on 
grade (one area has a crawl space below)

Lateral Load Resisting System (LFRS): 
Masonry walls (assumed to be minimally unreinforced)

Exterior Wall Construction: 
Brick veneer with masonry back up.

Structural Conditions and Concerns:
• The original roof was not design for snow drifts.
• One location was noted as having a beam stopping 

short of its support.
• One lintel is defl ecting and needs replacement.

Lintel condition

Brick condition

Brick condition

Lintel condition

Beam condition

Tectum plank

Tectum plank

Fire Protection Analysis

No complete coverage automatic fi re sprinkler sys-
tem is installed.

Recommend that a new, 100% coverage NFPA 13 
sprinkler system be installed.

Plumbing Systems Analysis

The 2” water entrance does not have backfl ow pre-
vention, there are only isolation valves and a water 
meter.

Domestic hot water is generated by a 40 gallon 
electric heat pump water heater with mfg. date of 
2003 and is nearing the end of its expected service 
life of 15 years.  There is an existing DHW temper-
ing valve and pumped recirculation throughout the 
building. 

Most all plumbing fi xtures have been recently up-
dated with low fl ow type, vitreous china, wall hung 
and fl oor mount. Water coolers with bottle fi lls 
have also recently been installed.

Plumbing sanitary, vent, and rain water piping 
consists of cast iron original to the building.  Water 
distribution piping is copper.  All existing piping 
systems have an expected useful life of 30 years. 
The storm water and sewer exit the building as 
separated systems.

The existing plumbing systems are in fair to good 
condition considering the age of the original 1960’s 
systems.  The original piping systems are beyond 
their service life of 30 years and replacement is 
recommended.  The existing sanitary and distribu-
tion systems should be upgraded with new PVC and 
copper piping systems; the copper piping will have 
lead free solder, a current code requirement.
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Electric Water Heater & Mixing Valve

Upgraded Plumbing Fixtures

Original Water Entrance Upgraded Lavatory Fixtures

Mechanical Systems Analysis 

The building is served by a single Hurst steam boiler 
recently installed in 2112.  The boiler is rated at 2,588 #/
Hr (2,500,000 BTU/Hr) with dual fuel #2 oil and natu-
ral gas.  The fuel oil tank is 8,000 gallons.  An original 
condensate boiler feed tank unit has had the duplex 
pumps replaced over the years.  A fi retube steam boiler 
has an expected service life of 30 years.

Most all steam and condensate return piping is original 
to the building (1960’s) and is beyond its expected ser-
vice life of 30 years. Maintenance on the steam system 
has been ongoing to replace traps and update some 
controls from manual operation to thermostatic.
Heating is accomplished by steam to fl oor mount unit 
ventilators, convectors, fi ntube, and UHs. All the steam 
heating and ventilating equipment and ducted systems 
are well beyond their expected service life of 20-25 
years.

Ventilation is accomplished via gravity relief ventilators 
(GRVs), many original to the building.   The GRVs re-
lieve outdoor air (OA) introduced thru the unit ventila-
tors.  The gym has a large H&V air handler that also is 
original to the building and beyond its expected service 
life.

Existing temperature controls are pneumatic and be-
yond their expected service life.  

The existing HVAC systems are simple, comprised mostly 
of unit ventilators which are generally in fair operating 
condition given their age.  How and when to replace 
the equipment depends on whether there are planned 
building renovations or to replace all  systems as a 
major HVAC upgrade.  The best recommendation is 
to convert the original building to heating hot water 
and eliminate the aged steam equipment and steam / 
condensate piping.  Install a hot water heating plant 
based on gas fi red condensing boilers. All heating and 
ventilating equipment would need to be replaced/up-
graded with new systems at the time of the steam to 

HW conversion.  Also, coordinate the temperature 
controls DDC electric upgrade at the time of con-
version.  Basically, there are no intermediate steps 
with upgrading the HVAC systems at Presumpscot 
without replacing all the HVAC systems at the time 
of the hot water conversion.

Original Pneumatic Temperature Control Panel 

Condensate Pump Unit

Steam Boiler

Gravity Relief Ventilators
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Electrical Systems Analysis 

Electrical System Distribution
The utility primary is installed in underground conduits 
from a riser pole to a utility pad mount transformer.  
The transformer is closer to the building than cur-
rent Central Maine Power Co. standards allow and the 
concrete transformer pad is smaller than CMP’s current 
design standard.  The school has had repeated issues 
with squirrels shorting the overhead utility primary, 
resulting in power outages due to blown utility cutouts.  
Further investigation by utility company is required to 
determine cause of shorts due to squirrel activity, but 
considering the age of the service, it should be updated 
to current CMP standards.

The service entrance to the building runs underground 
in conduit from the pad mount transformer to a  1962 
vintage 450-amp, 208/120-volt 3-phase, 4-wire Bulldog 
Electric switchboard.  The service equipment and con-
ductors have exceeded their anticipated useful lives and 
should be replaced.  In the short term, we recommend 
performing an infrared scan to assess the condition of 
terminations and contacts.

Branch-circuit panels are a mix of early 1960’s vintage 
ITE panelboards and residential/light commercial grade 
load centers, which are located in the boiler room and 
a in a corridor.  Based on what can be viewed from a 
simple walk-through of the facility, most of the feeders 
appear to be building wire in conduit; the load center 
that is located in a corridor and supplies the modular 
classrooms is wired using type SE service entrance cable.  
We recommend updating the distribution system and 
wiring throughout.  

Receptacles appear to be located appropriately for the 
current program.  Based on what can be seen during 
a visual inspection, wiring methods used are building 
wire in conduit and surface metal raceway, as well as 
type MC cable.

Service Entrance Switchboard

Utility Pad Mount Transformer

An Original Panelboard Load Center in Corridor – 

Feeds Modular Classrooms

Interior Lighting
Interior luminaires throughout the school utilize linear 
T8 fl uorescent lamps.  The fi xtures in most areas are 
recessed lens troffers, but pendant mounted high-bay 
fi xtures are used in the Gym and mechanical and stor-
age areas have strip lights.  We recommend updating 
the lighting to LED luminaires with high performance 
optics.

Gym Lighting

Typical Classroom Lighting

Corridor Lighting

Boiler Room Lighting
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Exterior Lighting
Outdoor areas are illuminated by a mixture of utility-
owned pole mounted fl ood lights and LED wall packs.   
Some areas are not illuminated to levels recommended 
by IES.   The wall packs are fairly new and in good con-
dition, but will reach the end of their anticipated useful 
lives within 20 years.  We recommend providing full 
cut-off LED pole mounted fi xtures to provide illumina-
tion as recommended by IES.

A Typical LED Wall Pack

Emergency Lighting System
Emergency battery units with integral and remote 
incandescent heads provide illumination for means 
of egress.  There is no emergency light at the exte-
rior of building exits.  Exit signs are appropriately 
located to mark means of egress, but some of the 
units are very old and do not have battery backup.  
All existing units will reach the end of their antici-
pated useful lives within 20 years.  We recommend 
updating the emergency lighting units to and all 
exit signs to LED and providing outdoor emergency 
lighting at building exits.

An Original Exit Sign

Emergency Lighting Battery Unit

Fire Alarm System
The fi re alarm control panel is a 1980’s vintage conven-
tional 4-zone FCI control panel.  Occupant notifi cation 
does not comply with ADA or current standards.  Some 
pull stations are not located as required by current 
standards.  The system has exceeded its anticipated 
useful life and should be updated to a fully addressable 
system.

Fire Alarm Control Panel
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Lightning Protection System
The facility is not equipped with a lightning protection 
system.

Data/Telephone/Classroom Intercom/Clock Systems
Telephone service to the building is installed in an 
underground 1” conduit.  Telephones are Cisco Voice-
over-internet-protocol (VOIP) units that are part of a 
district-wide network connected to servers located at 
the Portland Arts and Technology High School (PATHS) 
building.  Paging speakers are integrated with the 
phone system via a 2012 vintage amplifi er.  The VOIP 
phone system is utilized for intercom.  The system is 
relatively new and in good condition.

The School has an overhead cable television service.

There is no central clock system.  Battery clocks are in 
use throughout the school. 

The Main Distribution Frame (MDF) is a wall mounted 
enclosed cabinet located in a shared space.  WIFI net-
work connectivity is available throughout the school.  
There is an abandoned exposed Category 5 patch panel 
and some horizontal cabling in a classroom that was 
once a computer lab.  We recommend removing the 
abandoned Category 5 infrastructure and cabling and 
provide dedicated equipment spaces to house data 
networking terminations and equipment.

Main Distribution Frame (MDF)

Abandoned Data Patch Panel

Security Systems Analysis 

The intrusion alarm panel is controlled by a 2009 vin-
tage GE security alarm control panel.  Motion detec-
tors are located in classrooms and corridors.  There is 
no panic alarm system.  The control panel has about 8 
years remaining in its anticipated useful life, but is not 
capable of being connected to the district-wide net-
work.  We recommend updating the system to one that 
is integrated with the district-wide network.

The building is reportedly wired for network security 
cameras but the cameras were not yet installed at the 
time of our visit.  We recommend providing web-based 
security cameras connected to the district-wide net-
work.  

Access Control keypads are installed at the main entry 
and the exits at end of corridors.  Access control via a 
fob reader is provided at the entrance to the building 
from the modular classrooms.

Intrusion Detection Keypad in Main Entrance Vestibule

Typical Access Control Key Pad
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General Building Data

Address:   166 Brackett Street, Portland, ME

Serving Grade Levels:  K -5

Number of Students:  420

Number of Faculty and Staff: 65

Original Construction Date: 1972

Date of Addition(s):  None

Building Age:   44 Years

Building Footprint:  56,704 Square Feet

Number of Stories:  2

Building Area:   91,828 Gross Square Feet

Total Site Area:   5.3386 Acres

Zoning Designation:  R6 Residential

Aerial View Main Entry

Overview
The Reiche Elementary School was constructed in 1972.  
Buildings in a four-block area were demolished to make 
room for the school, which was built according to an 
open-plan design. 

The building also houses a community health clinic, 
a community swimming pool, a community gym and 
locker rooms, and other community center facilities

The only existing fi re sprinkler system is a deluge sys-
tem serving the resource area; the rest of the building 
does not have fi re sprinkler coverage.  There is an exist-
ing standpipe system with hose valve connections also 
at the resource area.

The majority of the plumbing piping systems are origi-
nal to the building with some upgrades thru renova-
tions.  DHW is a vintage indirect steam heater/storage 
during the heating season and electric storage heaters 
for when the boilers are off line.  Most plumbing fi x-
tures have been upgraded recently.

With the exception of the boiler plant (2010), the 
majority of the HVAC equipment is 45 years old and 
beyond the end of its expected service life or 25 year.

Electrical infrastructure has generally exceeded its 
anticipated useful life, except for new equipment 
installed as part of an addition that is currently under 
construction.

The fi re alarm system is at the end of its anticipated 
useful life and should be updated.

The intrusion alarm and data network cable plants have 
recently been updated, but some old data cabling and 
equipment was abandoned in place when the work was 
completed.

Site Analysis
Reiche Elementary School is located on a 5.3 acre 
parcel of land within the R6 residential zone. 

Accessibility 
ADA accessibility at this site is poor. The ADA ramp 
at the front of the building is in rough shape and is 
not ADA compliant or structurally sound. The ramp 
needs replacement. The grades at the building en-
trance are steeply sloping towards the entrance and 
do not conform to ADA standards. An ADA parking 
space is needed in the faculty parking lot. 

Circulation
Reiche Elementary School is accessible via Brack-
ett Street and Clark Street. Parents drop off at the 
street and buses drop off in the bus loop. Vehicular 
and pedestrian circulation is fair. Flashing pedes-
trian beacons are recommended on Brackett and 
Clark Streets.  

Safety/Security
The space underneath the ADA ramp behind the 
planting bed provides a hiding predators or an ac-
tive shooter situation. The mulch barrier around the 
playground equipment introduces a trip hazard. 

Recommendations
• Grading adjustments needed at front entrance 

to conform to ADA standards. 
• Parking enforcement needed.
• At least one ADA space is needed in the em-

ployee parking lot. 
• Install fl ashing pedestrian beacons at crosswalk 

on Brackett Street and Clark Street. Install cross-
ing sign and bollard at Clark Street. 

• Replace concrete sidewalks and ramps that are 
in poor condition. 

• Replace ADA ramp at front entrance. 
• Increase width of sidewalks around school to be 

used as a fi re lane.
• Repair damaged sections of decorative fence. 
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Structural System Analysis

Structural System Description: 
East Section: Two way waffl e slab system for elevated 
fl oors and roof with post tensioned column strips
West Section & Pool: Steel frame with wide fl anged 
girders and CMU bearing walls, steel joist fi ller mem-
bers and tectum roof decking.

Lateral Framing Resistance System:
Combination of multi wythe brick masonry exterior 
walls, CMU bearing walls and concrete frame action.

Exterior Wall System Description:
East Section: Multi (two) wythe brick masonry vertical 
ribbons with storefront glazing infi lls; exposed struc-
tural concrete bands

West section: Exterior brick veneer with CMU backup.

Structural Conditions and Concerns: 
Ramp in poor condition and should be replaced or 
removed.

Spalling at foundation

Loading dock

Ramp

Ramp

Roof ducts

Stair crack

Fire Protection Analysis

The only building sprinkler system coverage is a del-
uge system that serves the two story open resource 
area.  The 6” sprinkler entrance is located in the 
boiler room and the deluge valve system control is 
located in a fi rst fl oor offi ce adjacent to the open 
resource room.

It is recommended to install a complete automatic 
sprinkler system with a new sprinkler entrance.

Deluge Control System for Open Resource Area
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Plumbing Systems Analysis

The building has a municipal water service as well as 
municipal sewer.  The 3” water entrance has parallel 
testable double check backfl ow preventers that are 
original to the building.  Domestic hot water is pro-
vided via indirect water heater/storage is of original 
vintage and at the end of is useful service life. There 
is a master DHW mixing valve and recirculation pump 
that have been upgraded over the years. 

The water distribution, rain water piping and sanitary 
piping throughout the building is mostly original 1970’s 
vintage and appears to be fair to good condition, how-
ever, they are at the end of their expected service life 
of 30 years.

Plumbing fi xtures have recently been updated to low 
fl ow fi xtures in kind. 

The natural gas entrance is located at the boiler room 
serves the boilers and kitchen equipment.

It is recommended to do a complete replacement of 
all piping systems with PVC piping for storm water and 
sanitary piping, and copper piping with lead free solder 
for distribution.  The timing of replacement would 
depend on rate of piping failures or proposed building 
renovation projects.

Recent Upgraded Plumbing Fixtures

Indirect DHW Tank – Original Vintage

Domestic Water Entrance

Vintage Domestic Plumbing Piping Systems

Mechanical Systems Analysis 
The existing central boiler plant consists of (2) Hydro-
Therm KN-30 gas fi red condensing hot water boilers 
installed in 2010-11.  Each boiler has its own injection 
pump to supply HW to the building HW loop. The gross 
heating output per boiler is 2,781,000 BTU/HR. Con-
densing boilers of this capacity have an expected ser-
vice life of 25 years.  Combustion air is ducted directly 
to each boiler burner from outdoor.

Heating hot water is circulated throughout the build-
ing by (4) constant speed, base mount Taco pumps (2 
recently replaced in 2012).  Base mount pumps have an 
expected service life of 25 years.

Heating hot water (HW) is distributed throughout 
the building by schedule 40 steel piping (welded and 
threaded fi ttings) and copper piping systems.   The 
HW distribution system serves indoor and rooftop H&V 
units, convectors, cabinet unit heaters, duct coils and 
fi ntube.  Also served by the HW distribution piping is 
the DHW heat exchanger (HX) and the swimming pool 
water HX.  The expected service life of the HW distri-
bution piping is 35 years and 25 years for the water to 
water HX.

Air conditioning cooling is limited to areas with duct-
less and ducted split DX systems.  These systems are 
within their expected service life of 15-18 years.

Ventilation air is supplied thru original vintage gas 
fi red roof top H & V units and indoor H & V units which 
operate in sequence with inline or rooftop exhaust 
fans.  Most fl oor mount H&Vs provide space heating as 
well as ventilating.  The Natatorium H & V units supply 
100% OA for ventilation and dehumidifi cation. These 
units are original to the building and to appear to be 
operating well given their age. The Typical expected 
service life for gas fi red roof top H & V units is 20 years 
depending unit case material gauge and paint coating.  
Typical expected service life for indoor H&Vs is 25 years. 
Typical expected service life for roof top exhaust fans is 
20 years.

The existing HVAC systems in general (with the 
exception of the boiler plant) are in fair to good 
operating condition.  However, most all H&V units, 
heating terminal units, ductwork systems, and pip-
ing systems are beyond their useful service life.

It is recommended to replace indoor H&V air han-
dlers in kind with new effi cient models with VFD 
fans.  Replace existing rooftop H&V units with new 
high effi ciency gas fi red H&V units.  The H&V unit 
serving the Natatorium should be replaced with a 
pool dehumidifi cation air handling unit.

Heating pumps (except recent replacements) are 
at the end of their useful service life and should be 
replaced with new effi cient pumps that operated 
thru a VFD.

HVAC piping system (45 years old) should be re-
placed where these systems are beyond their useful 
service life. Also Replace HX system serving the 
swimming pool.

HVAC exhaust fan systems that are beyond their 
useful service life should be replaced in kind, or a 
more energy effi cient concept would be to replace 
with ERUs with a new ductwork distribution system 
if budget allows.

Most all of the BAS pneumatic and DDC electric 
system is beyond the useful service life and should 
be replaced with a new BAS.  The new DDC system 
to include all 2-way HW control valves and provide 
VFD drives for new pumps and fan systems. 
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Indoor H&V Unit At Gym Storage Room

Pneumatic & DDC Temperature Controls

Base Mount Heating Pumps Floor Mount Unit Ventilator

Vintage Gas Fired H & V Unit Above Resource Rm

Split AC Condensing Units

Cabinet Unit Heater

Swimming Pool Water  HX Unit

Electrical Systems Analysis 

Electrical System Distribution
The service is underground, with a primary feeder 
in one 5” primary underground conduit from 
overhead utility lines terminating at a 225kVA pad 
mount transformer.  Current CMP standards require 
(3) 5” primary conduits for new installations. 

The underground service entrance from the util-
ity transformer is building wire installed in conduit 
and terminates at an early 1970’s vintage 600-amp, 
480/277-volt, 3-phase, 4-wire GE switchboard.  The 
service entrance conductors and switchboard are at 
the end of their anticipated useful lives.  We recom-
mend updating the secondary service and updating 
the underground primary to current CMP standards 
in conjunction with secondary service update.

Panels and dry-type distribution transformers in 
most of the building are early 1970’s vintage GE 
panelboards that have exceeded their anticipated 
useful lives.  A 30-kVA transformer and panelboard 
were added in the boiler room in 2010, and a small 
addition currently in progress includes new panels 
and distribution transformers to serve the addition.  
Feeders are building wire in conduit; the wiring has 
exceeded its anticipated useful life.  1970’s vintage 
equipment and its associated feeder conductors 
throughout the school should be replaced.

Branch Circuits Some Branch-circuit wiring in 
crawlspaces is type NM nonmetallic sheathed cable 
(romex), which would not be permitted by current 
code for new type I, II, or III construction.  Other 
wiring in the crawlspaces is building wire in con-
duit.  Conduits and cable trays in the crawlspaces 
are in poor condition due to moisture.  Extension 
cords are in use in many areas due to a lack of ap-
propriately located receptacles.  Floor mounted out-
lets have been disabled and abandoned due to fail-
ures. Update branch-circuit wiring throughout as 
part of any planned renovations to the facility.  We 
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recommend adding receptacles and associated branch 
circuits to eliminate the need for extension cords.  
Power distribution updates recommended above need 
to be performed in order to facilitate this work.

Typical 1970’s Vintage Panelboard

Transformer Installation in Progress in Addition

Service Entrance Switchboard

A 1970’s Vintage Transformer

Interior Lighting
Most interior areas are illuminated by fl uorescent fi x-
tures of various styles that utilize linear T8 lamps, but 
the boiler room and auditorium performance lighting 
is incandescent.  The fi xtures are at or near the end of 
their anticipated useful lives.  We recommend update 
lighting to LED with high performance optics.

Open Classroom Area Lighting

Natatorium Lighting

Community Room Lighting

Gym Lighting
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Exterior Lighting
Outdoor areas are illuminated by a mixture of utility-
owned pole mounted fl ood fi xtures, LED wall packs, 
and high-intensity discharge (HID) wall packs.  Some 
outdoor areas are not illuminated to levels recommend-
ed by IES.   All fi xtures will reach the end of their an-
ticipated useful lives within 20 years.  We recommend 
providing full-cutoff LED fi xtures to provide outdoor 
illumination levels as recommended by IES.

Typical LED Wall Pack

Emergency Lighting System
Emergency battery units with integral and remote 
incandescent heads provide illumination for means 
of egress.  There is no emergency light at the exte-
rior of building exits.  Illuminated exit signs are ap-
propriately located to mark means of egress.  The 
exit signs are mostly LED, but some older incandes-
cent or compact fl uorescent were noted.  All units 
will reach the end of their anticipated useful lives 
within 20 years.   We recommend replacing older 
units with LED as they fail, and providing outdoor 
emergency lighting at building exits.

An LED Combination Exit/Emergency Light

An LED Combination Exit/Emergency Light

Fire Alarm System
The system has an early 1990’s vintage conventional 
zoned FCI control panel that has reached the end of its 
anticipated useful life.  Occupant notifi cation and pull 
station placement do not comply with current code 
or ADA in many areas.  A sprinkler valve in the boiler 
room has no tamper switch.  The system should be 
updated to a fully addressable system.

Fire Alarm Control Panel

Lightning Protection System
The facility is not equipped with a lightning protec-
tion system.

Data/Telephone/Classroom Intercom/Clock Systems
Telephone service to the building is installed in an 
underground 2-1/2” to 3” conduit.  Telephones are 
Cisco Voice-over-internet-protocol (VOIP) units that 
are part of a district-wide network connected to 
servers located at the Portland Arts and Technol-
ogy High School (PATHS) building.  Paging speakers 
are integrated with the phone system via a Bogen 
paging amplifi er.  The system is relatively new and 
in good condition.

The school has an overhead cable television service.

The school does not have a central clock system; 
battery clocks are in use throughout.  A network-
connected programmable relay operates program 
bells.

The building has an overhead fi ber optic entrance 
that terminates within an enclosure in a second 
fl oor classroom.  Intermediate distribution frame 
(IDF) equipment on second fl oor is located in an 
open wall mounted rack that is in a room shared 
with other program functions.  Unused Cat 5 infra-
structure is abandoned in place at the second fl oor 
IDF and other areas.  WIFI network connectivity is 
available throughout the school.  Old infrastructure 
that is no longer in use should be removed.  We 
recommend providing enclosed cabinets to house 
infrastructure in shared-use areas.

Portable projectors on carts are utilized for audio/
visual presentations in classrooms.

Abandoned Category 5 Infrastructure at MDF 
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IDF on Second Floor in Shared Space Fiber Optic Termination in a 

Classroom

IDF on Second Floor in Shared Space

Main Distribution Frame (MDF) with Paging Amplifi er

Security Systems Analysis 

Intrusion Alarm System Bosch control panel that is 
integrated with the district-wide network.  Motion 
detectors monitor corridors and entrances.  There 
is no panic alarm system.  The system will reach the 
end of its anticipated useful life within 15 years.

There is no Security Camera System.  An Aiphone 
video intercom provides communication with video 
imaging between the main entrance and reception, 
which is equipped electric un-locking control.  We 
recommend adding a security camera system with 
DVR via the district-wide network.

Access control keypads and electric door strikes 
were recently added to provide controlled access to 
the building from the playground area.

Intrusion Alarm Keypad 

Access Control Keypad at Entrance from Playground
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FIRST FLOOR PLAN
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SECOND FLOOR PLAN
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General Building Data

Address:   1600 Forest Avenue, Portland ME 04103

Serving Grade Levels:  PreK - 5

Number of Students:  426

Number of Faculty and Staff: 94

Original Construction Date: 1975

Date of Addition(s):  2007

Building Age:   41 Years

Building Footprint:  106,500 Square Feet

Number of Stories:  1

Building Area:   106,500 Gross Square Feet

Total Site Area:   33.0772 Acres

Zoning Designation:  R3 Residential/B1 Neighborhood Business

Aerial View Main Entry

Overview

Riverton Elementary School was built in 1975 with 
an addition added in 2007.  It serves a population 
of 426 students in grade levels Pre-K through 5.

The building has a partial automatic sprinkler 
system with both wet & dry risers that appear well 
maintained and in good condition.  No backfl ow 
protection is installed.

The majority of the plumbing piping systems are 
original to the building with partial system up-
grades during renovation projects.  DHW appears 
to be a vintage indirect HW heater/storage in used 
during the heating season while electric DHWs are 
used when boilers are off line.  Most plumbing fi x-
tures have been upgraded recently.

With the exception of the boiler plant (replaced 
in 2014), about 30% of the HVAC equipment is 
original to the building (40 years old) and beyond 
the end of its expected service life or 25 year; the 
remainder of the  HVAC equipment is 15 years old 
or newer.

Site Analysis

Riverton Elementary School is located on a 33.1 acre 
parcel of land within the R3 residential zone and B1 
neighborhood business zone. 

Accessibility 
ADA accessibility throughout the site is poor. There 
is no ADA ramp at the front bus loop. There are no 
detectible warning panels on the site. ADA access to 
athletic fi elds is poor. ADA parking is not compliant. 

Circulation
Riverton Elementary School is accessible via Forest 
Avenue. There is good separation between bus and 
parent drop-off. Principal noted that there are paren-
tal confrontations at the pick-up/drop-off area due to 
access.

Safety/Security
Principal noted that cars park in no parking zones and 
have blocked emergency vehicle access in the past. 
Parking enforcement is needed. Observed hopscotch 
and four square play areas designated within access 
drive for loading dock. 

Recommendations
• Relocate speed table further back from access loop 

entrance. 
• Pavement overlay needed at bus loop and access 

drive. 
• Restripe ADA spaces at front loop and install/re-

place ADA parking signage.
• Signage needed at parent drop off area or possible 

reconfi guration. 
• Parking enforcement needed. 
• Replace faded traffi c signs throughout site. Install 

no parking signs along access road. 
• Install detectible warning panels at all crosswalks. 
• ADA ramps throughout site need repair or replace-

ment. Need an ADA ramp at front bus loop. 
• Replace sidewalk and reduce grades for ADA access 

to athletic fi elds. 
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• Replace concrete at loading dock. 
• Reroute loading access around school opposite 

the playground or restrict child access within 
loading access drive. 

• Install screening around dumpster area. 
• Replace fencing at rear baseball diamond and 

remove dilapidated bleachers. 
• Reduce landscape hills to a maximum of 2’ high. 
• Repair cracks in tennis courts.
• Continue retaining wall to opposite side or 

stairs at Community Center entrance. 
• Place trash and recycle receptacles at front 

entrance. 
• Repair tipped stone bench and repair or replace 

wood benches. 
• Install catch basin or regrade corner of basket-

ball court to eliminate ponding. 
• Remove fi lter fabric and replace with insert at 

drop off loop catch basin. Install catch basin at 
lower east corner of parking lot.

Structural System Analysis
Structural System Description: 

Typical Roof: 
Metal roof deck spanning to steel bar joists. Bar 
joists supported by CMU/brick bearing walls or 
structural steel beams and columns. All roofs are 
EDPM.

Mechanical Penthouse: 
Roof is metal roof deck spanning to bar joists, with 
bar joists supported by perimeter CMU walls. Floor 
is concrete on form deck, supported by bar joists 
spanning to structural steel framing.

Mechanical Mezzanine at Community Center: 
Roof consists of metal roof deck spanning to bar 
joists, with bar joists supported by perimeter CMU 
bearing walls. Floor consists of a concrete topping 
slab cast on precast plank system (most likely Fili-
gree or Hollow-core). 
Ground Floor: Cast-in-place slab on grade.

Lateral Force Resisting System (LFRS):
Most likely consists of interior and exterior CMU/brick 
bearing walls. However, roof is generally not well con-
nected to walls, so it’s unlikely there is a load path to 
bring lateral forces from the diaphragm to the walls.

Exterior Wall System Description:
Structural walls consist of brick veneer tied to CMU 
walls.

Foundation System Description:
Frost protected, shallow foundations assumed.

Structural Conditions and Concerns:
• There are (4) lintels over entries to the classrooms 

that span in excess of 25 feet. These lintels carry ex-
terior brick weight, as well as roof weight and snow 
loads. The end reactions at the lintels due to all of 
the load are signifi cant, and the bearings beneath 
the lintels are cracked.

• There are several snow drift zones created by high 
and low roofs around the building (occurs mostly 
at low roofs surrounding gymnasium and pool). 
It’s unlikely the roof framing has capacity to resist 
these loads, since snow drifts were not well ac-
counted for by the design codes at the time of 
construction.

• In older portions of the building, window and door 
lintels are rusting. Recommend replacing them in 
the near future. In newer portions, lintels are galva-
nized and do not require repairs at this time.

• At one of the exterior building corners at the 
gymnasium, some of the grading has been swept or 
washed away. It’s likely the foundations at this cor-
ner do not have adequate frost protection. Signs of 
heaving/frost related damage were not observed.

• Recommend repairing the cracks and installing 
solid/grout fi lled CMU where possible to prevent 
future cracks and provide adequate load paths to 
the foundations.

Bearing cracks at long spanning lintels

Possible loss of foundation protection at Gym

Long spanning lintel

Fire Protection Analysis

The sprinkler entrance is supplied by municipal 
water and does not have a testable backfl ow pre-
venter.  The sprinkler system is a partial automatic 
wet & dry system with (2) 4” risers.  Original por-
tions of this sprinkler system maybe 40 years old 
and would require sprinkler head replacement at a 
minimum. Typical expected service life of sprinkler 
heads is 25 years.  It is recommended to extend the 
automatic sprinkler system to provide complete 
coverage for the entire building; a licensed sprin-
kler contractor will have to determine if the exist-
ing sprinkler entrance has adequate capacity to 
extend the system.

Current Sprinkler Entrance
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Plumbing Systems Analysis

The building has a municipal water service as well as 
municipal sewer.  The 3” water entrance has parallel 
testable single check backfl ow preventer that appears 
original to the building.  Domestic hot water is provid-
ed by an indirect water heater/storage which is beyond 
its useful service life of 25 years. There is a master DHW 
mixing valve and recirculation pump that have been 
upgraded over the years. 

The water distribution, rain water piping and sanitary 
piping throughout the building is mostly original 1976 
vintage and appears to be fair to good condition, 
however, they are at the end of their expected service 
life of 30 years.  Some of these piping systems were 
modifi ed with new piping during the 2006 renovation 
project and would not require replacement.

Plumbing fi xtures have recently been updated to low 
fl ow fi xtures in kind. 

The natural gas entrance is located at the front side of 
the school and serves the boilers in the mezzanine.

It is recommended to do a complete replacement of all 
piping systems (less recent upgrades) with PVC storm 
and waste piping and copper distribution with lead 
free soldered joints that meet current Plumbing Code.  
The timing of replacement would depend on rate of 
piping failures or proposed building renovation proj-
ects. The indirect DHW unit is beyond its expected ser-
vice life and should be replace in kind or with condens-
ing gas fi red DHW maker/storage units.

Upgraded Plumbing Fixtures

Domestic Water Entrance

Indirect DHW Heater/Storage Water Cooler w/Bottle Fill

Mechanical Systems Analysis 

The existing central boiler plant consists of (2) dual 
fuel (gas-oil) Hurst Series 200 Scotch Marine Boil-
ers, installed in 2014.   The gross heating output 
per boiler is about 2,500,000 BTU/HR. Hot water 
fi retube boilers of this capacity have an expected 
service life of 25 years.  Combustion air is supplied 
directly from outdoors thru wall louvers.

Heating hot water is circulated throughout the 
building by (2) constant speed, base mount Taco 
pumps (1 recently replaced in 2015).  A chilled 
water pump circulates water to AHUs located in the 
mechanical mezzanine.  Base mount pumps have 
an expected service life of 25 years.  The remaining 
base mount pump is beyond its expected service life 
and should be replaced with new lead/lag pumps 
that meets the energy code effi ciency requirements.

Heating hot water (HW) is distributed throughout 
the building by schedule 40 steel piping (welded 
and threaded fi ttings) and copper piping systems.   
The HW distribution system serves indoor and 
outdoor (penthouse) H&V units, convectors, cabinet 
unit heaters, VAV reheat and fi ntube.  Also served 
by the HW distribution piping is the indirect DWH 
and the swimming pool water HX.  The expected 
service life of the HW distribution piping is 30 years 
and 25 years for the water to water HX.

Chilled water (CHW) is distribute to each of the 
central AHUs by schedule 40 steel piping (welded 
and threaded fi ttings).  The expected service life of 
the CHW distribution piping is 30 years; recommend 
replacing all the CHW piping at time of chiller re-
placement.

Packaged rooftop air conditioning units (RTUs) and 
split AC  provide cooling to areas (A &B).  The RTUs 
serve music, computer, & counseling.  These systems 
appear to be within their expected service life of 
15-18 years, but will need replacement in the near 
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future.  Air handlers in located in the mechanical mez-
zanine, area (C), use chilled water to provide cooling 
to areas such as administration, cafeteria, and special 
tutoring.  Most air handlers in the mezzanine (except 6, 
7, & 8) have been replaced over the past 11 years; this 
style air handler has an expected service life of 25 years.  

A condenser-cooled chiller (estimated 30 tons) located 
in the mechanical mezzanine appears to be original 
to the building.  This unit has a dedicated air handler 
(condenser), also original to the building, to reject 
heat to the outdoors.  Both units are well beyond their 
expected service life of 20 years and should be replaced 
with an air cooled chiller plant.

Ventilation air is supplied thru centrally located H & V 
and AHU ducted units which operate in sequence with 
inline or rooftop exhaust fans. The H & V units were 
replace in 2006 and have an expected service life of 
25 years.  Most all AHUs (heating & cooling) located 
in the mezzanine were replaced in 2006 and 2008 and 
have an expected service life of 25 years.  The remain-
ing AHUs in the mezzanine (AHU-6, 7, & 8) are original 
to the building and beyond their expected service life 
of 25 years; they should be replaced in kind with new 
effi cient AHU systems. The associated exhaust fans have 
an expected service life of 25 years. The Natatorium 
dehumidifi cation ventilation unit was installed around 
2003 and has an expected service life of 15 years.  It 
has been stated that this dehumidifi cation unit has not 
been performing as expected, therefore a replacement 
unit should be considered, especially where it is nearing 
the end of its service life.

Much of the ductwork systems and VAV terminals were 
installed during the 2006 renovation project and is well 
within its expected service life of 30 years.  The remain-
ing ductwork systems are original to the building.  
Ductwork has an expected service life of 30 years; the 
remaining ductwork systems should be replaced during 
upcoming renovation projects where it is beyond its 
useful service life.  

Most all of the building automation system (BAS), 
both pneumatic and DDC electric is beyond the 
useful service life and should be replaced with a 
complete new BAS.  The new DDC system should 
include  2-way HW control valves, a 3-way HW reset 
valve, and provide VFD drives for new pumps and 
fan systems. 

Recently Installed Firetube Boiler Plant

AHU-8 Original Equipment To Be Replaced 

AHU-4 Installed Around 2008

PRTU-1 Serving The 2006 Multipurpose Addition

Existing DDC Controls

Pool Dehumidifi cation Unit
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Electrical Systems Analysis 

Electrical System Distribution
The service is underground, with a primary feeder in 
two 5” primary underground conduits from overhead 
utility lines and terminating at a utility-owned pad 
mount transformer.  The underground service entrance 
from the utility transformer is building wire installed 
in conduit and terminates at a 2001 vintage 1200-amp, 
480/277-volt, 3-phase, 4-wire Siemens panelboard.  
The service entrance conductors and equipment have 
approximately 25 years remaining in their anticipated 
useful lives.

Most panels are 2001 vintage or newer and are a mix-
ture of Siemens panelboards installed during renova-
tions and expansions that occurred between 2001 and 
2007, and Square D panelboards that were recently in-
stalled to replace old original FPE panelboards.  A 1976 
vintage FPE fusible-switch type 208/120 volt panelboard 
and transformer remain in the main electric room, as 
well as a 1976 vintage transformer and circuit breaker 
panelboard located in the Mechanical Mezzanine.  It 
was noted that two panels are located in a custodial 
closet and, as such, do not have adequate clear working 
clearance in front of them. We recommend replacing 
the 1976 vintage panelboards and transformers, and 
relocating custodial items from the closet near gym to 
provide clear space in front of panels.

There are two 1976 vintage FPE motor control centers 
located in the Mechanical Mezzanine.  These have 
exceeded their anticipated useful life and should be 
replaced.

Feeders are building wire in conduit.  The wiring to 
1976 vintage panelboards, transformers, and motor 
control centers has exceeded its anticipated useful life 
and should be updated in conjunction with equipment 
updates.

Based on what can be seen in a visual inspections, 
branch circuits are a mixture of building wire in 
conduit and MC cable.  Some abandoned tempo-
rary lighting and wiring was observed at an open 
ceiling in an IDF closet. We recommend removing 
abandoned temporary lighting and wiring.

A Recently Installed Branch-Circuit Panelboard

Service Entrance Panelboard

A 1976 Vintage Panelboard and Transformer

A 1976 Vintage Motor Control Center

Interior Lighting
Most interior areas are illuminated by fl uorescent 
fi xtures of various styles that utilize linear T8 lamps, 
but some auditorium and mechanical room lighting 
is incandescent.  Classrooms  and offi ces have 
a mixture of recessed lens troffers and luminaires 
with parabolic diffusers.  Corridors are illuminated 
by recessed lens troffers.  The auditorium has a 
mixture of incandescent downlights and recessed 
luminaires with parabolic diffusers.   The Gym and 
Natatorium are equipped with pendant mounted 
high-bay style luminaires.  We recommend updat-
ing the lighting to LED as part of any planned facil-
ity renovations. All fi xtures will reach the end of 
their anticipated useful lives within 20 years.

An Incandescent Fixture in the Mezzanine Mechanical Room

Natatorium Lighting

Parabolic Luminaires in the Library
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Exterior Lighting
Outdoor areas are illuminated by a mixture of utility-
owned pole mounted fl ood fi xtures, LED wall packs, 
and high-intensity discharge (HID) wall packs.  Some 
outdoor areas are not illuminated to levels recom-
mended by IES.   All fi xtures will reach the end of their 
anticipated useful lives within 20 years.  We recommend 
providing full-cutoff LED fi xtures to provide outdoor 
illumination levels as recommended by IES.

An LED Wall Pack

Emergency Lighting System
Emergency battery units with integral and remote 
incandescent heads provide illumination for means 
of egress.  There is no emergency light at the exte-
rior of building exits.  LED exit signs with integral 
battery backup are appropriately located to mark 
means of egress.   All units will reach the end of 
their anticipated useful lives within 20 years.   We 
recommend replacing older emergency lighting 
units with LED units as they fail, and providing out-
door emergency lighting at building exits.

Fire Alarm System
The fi re alarm system is an addressable system with 
a Faraday control panel.  The system generally 
complies with current standards and ADA, although 
some notifi cation circuit power supplies have bat-
teries that have exceeded their anticipated useful 
life.  Any system batteries that are older than fi ve 
years old should be replaced.  The entire system will 
reach the end of its anticipated useful life within 15 
years.

Fire alarm Control Panel and Power Supplies

Current Fire Alarm Annunciator and an Abandoned Adjacent 

Annunciator

A Notifi cation Power Supply with Old Batteries in a Mechanical 

Penthouse

Lightning Protection System
The facility is not equipped with a lightning protec-
tion system.

Data/Telephone/Classroom Intercom/Clock Systems
Telephone service to the building is installed in an 
underground 2” conduit.  Telephones are Cisco 
Voice-over-internet-protocol (VOIP) units that are 
part of a district-wide network connected to serv-
ers located at the Portland Arts and Technology 
High School (PATHS) building.  Intercom & paging 
are provided by a 2007 vintage Rauland Telecenter 
intercommunications system.  The phone system is 
relatively new and in good condition.  The intercom 
system has approximately 10 years remaining in its 
anticipated useful life.

The school does not have a central clock system; 
battery clocks are in use throughout. 

The data networking and telecommunications cable 
plant has been updated to Category 6, but the old 
cables and infrastructure were abandoned in place.  
The intermediate distribution frames (IDF’s) are 
located in spaces shared with other program uses. 
WIFI network connectivity is available throughout 
the school.  Abandoned cables and telecommunica-
tions infrastructure should be removed.
Classrooms are equipped with ceiling mounted pro-
jectors for audio/visual presentations.

Telephone Utility Demarcation – Much of this equipment ap-

pears to be abandoned in place.



95Existing Conditions Documentation and Findings

RIVERTON ELEMENTARY SCHOOL

City of Portland and Portland Public Schools
Facilities Assessment of School BuildingsS E B A G O  T E C H N I C S 

Abandoned Category 5 Patch Panel & Cable

An IDF

Security Systems Analysis 

The Intrusion Alarm System is controlled by a Bosch 
control panel that is integrated with the district-
wide network.  Motion detectors monitor corridors 
and entrances.  There is no panic alarm system.  The 
system will reach the end of its anticipated useful 
life within 15 years.

There is no security camera system.  An Aiphone 
video intercom provides communication with video 
imaging between the entrance to the school from 
the community center and the main offi ce.  There is 
a direct line of site between the main entrance and 
the offi ce, which is equipped with button to electri-
cally unlock the entrance.  We recommend adding 
a security camera system with DVR via the district-
wide network.

Intrusion Alarm Keypad

An Intrusion Detection Motion Detector
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FIRST FLOOR PLAN



98 Existing Conditions Documentation and Findings

S E B A G O  T E C H N I C S City of Portland and Portland Public Schools
Facilities Assessment of School Buildings



99Existing Conditions Documentation and Findings

KING MIDDLE SCHOOL

City of Portland and Portland Public Schools
Facilities Assessment of School BuildingsS E B A G O  T E C H N I C S 

General Building Data

Address:   92 Deering Avenue, Portland, ME

Serving Grade Levels:  6 - 8

Number of Students:  500

Number of Faculty and Staff: 75

Original Construction Date: 1950

Date of Addition(s):  1996

Building Age:   66 Years

Building Footprint:  55,297 Square Feet

Number of Stories:  2

Building Area:   89,263 Gross Square Feet

Total Site Area:   20.7226 Acres (includes Hadlock Field)

Zoning Designation:  R5 Residential/ROS Recreational Open Space/B2 Business Community

Aerial View Main Entry

Overview

King Middle School was originally constructed in 
1950 and added on to and renovated in 1996.  The 
school is cited as one of the most racially diverse 
in the state of Maine: the student body totals 500, 
represents 22 countries and 29 languages. 

The fi re protection equipment and system com-
ponents appear to be compliant, maintained and 
tested per NFPA 25.

Plumbing systems are vintage to the original build-
ing and 1996 addition with recent plumbing fi xture 
upgrades.

HVAC systems are vintage to the original building 
and 1996 addition, with the exception of the boiler 
plant (1991 circa).

Some of the power distribution system is at the 
end of its anticipated useful life.  The remainder 
will reach it’s the end of its anticipated useful life 
within 15 years.  Most interior lighting fi xtures are 
at the end of their anticipated useful lives.  The fi re 
alarm control panel is obsolete and the system does 
not comply with current standards for new facili-
ties.

Site Analysis
King Middle School is located on a 20.7acre parcel of 
land which includes Hadlock Stadium within the R5 
Residential, ROS Recreational Open Space and B2 Busi-
ness Community zones.

Accessibility 
ADA access throughout the site is in fair condition but 
there is room for improvement. Adequate ADA parking 
is needed as well as detectible warning panels an

Circulation
King Middle School is accessible via Deering Avenue 
and Park Avenue. Based on the number of vehicles 
parking outside of designated parking areas, parking 
availability seems to be an issue. 

Safety/Security
A fl ashing pedestrian beacon at the crosswalk by Deer-
ing Oaks is necessary due to high vehicle and pedestrian 
traffi c. 

Recommendations
• Add ADA spaces with signage at faculty lot and 

striping and signage at ADA space at front loop. 
• Install detectable warning panels. 
• Additional parking needed.
• Mill and overlay faculty parking lot.
• Wheel stops needed at building parking.
• Replace faded/vandalized traffi c signs. 
• Repair concrete sidewalk and ADA ramp at front of 

building. Repair brick sidewalk and brick ramp. 
• Flashing pedestrian beacon needed at crossing by 

Deering Oaks. 
• Install dumpster screening. 
• Install pedestrian trash bins. 
• Add curbing at dumpster area. 
• Install fi eld inlet at front seating area and connect 

to existing drainage. Clean out fi eld inlet at Fitz/
Deering. Replace catch basin cover in grass with 
beehive cover. 

• Install concrete curb at check dam. 
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Structural System Analysis
Structural System Description:  
At new section:  
 Roof, joists and metal deck
 Elevated fl oors, Joists and form 

At original construction:
• Access limited: Believed to be concrete slabs 

and concrete beams or concrete encased steel 
beams

• In crawlspace below building: Concrete pan 
joists and concrete beams

• Gym area roof, Tectum decking and steel joists

Lateral Framing Resistance System: 
Steel braces observed at front section (likely addi-
tion)

Original construction- Unknown, possible combina-
tion of concrete frame and CMU cores
 
Exterior Wall System Description:
Mixed system: Brick, Kawall, Terracotta/Metal Panel/
Glass Block/EIFS

Fire Protection Systems Analysis

The sprinkler entrance (1996 circa?) is supplied by 
municipal water and has a testable backfl ow preventer.  
The sprinkler system is a complete automatic wet sys-
tem with (2) 4” risers, with a 4” storz fi re department 
connection.  One loop is labelled “Glycol Loop” for 
freeze protection, however only a portion of the riser 
actually has a glycol loop.  There has been a sprinkler 
backfl ow test performed annually.  The piping system 
is in good condition.  There is a sprinkler cabinet with 
wrench and spare heads. 

Only action is to maintain and test sprinkler system. 

Wall of Boiler Room

Broken tectum planks

Chimney

Gym Settlement

Tectum planks at Gym

Lintel condition

Fire Sprinkler Entrance
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Plumbing Systems Analysis

The building is served by a 4” municipal water en-
trance which splits to (2) 3” lines with RPZ backfl ow 
preventers.  

Domestic hot water is generated by 40 gallon elec-
tric water heaters and a steam to hot water maker 
storage tank located in crawl space under the gym.  
(1)  Electric water heater is 2003 and the other in 
the kitchen is a recent installation. Both heaters 
are within their useful service life of 15 years.  The 
steam to hot water maker is aged and beyond its 
useful service life of 18 years.

Plumbing fi xtures are in good operating condition 
and well maintained.  The fi xtures are low fl ow 
type, vitreous china, mostly wall hung.  Water cool-
ers are ADA bi-level located in most hallways.

Plumbing piping consists of copper domestic and 
cast iron for the original building, and copper 
domestic and  PVC for sanitary and rainwater for 
the 1996 addition.  Most piping is in good condition 
and well insulated even though the 1950s piping 
systems are beyond their useful life of 30 years. 
Storm water and sewer are separated systems.

Natural gas services the building; entrance is at 
boiler room.

The existing plumbing systems and fi xtures are 
well maintained and in good condition consider-
ing the age of the original systems.  Continued 
maintenance on plumbing systems is required for 
the 1996 addition and consideration of plumbing 
piping systems upgrade of the original plumbing 
systems. The new piping system will have lead free 
solder, current code requirement.  Replacing the 
steam generated DHW at the gym with a gas fi red 
DHW, or indirect DHW via HW when a steam to HW 
conversion project is considered.

Steam generated DHW & Storage at Gym Recent Plumbing Fixtures Upgrade

Domestic Water Entrance

Electric DHW at Kitchen

Mechanical Systems Analysis

The existing central boiler plant consists of (2) Burnham 
Industrial steam boilers, 6695 MBH gross output, 1991 
estimated mfg. date.  Fire tube boilers typically have a 
useful service life of 28 years. The dual fuel burners are 
supplied by #2 fuel oil stored in a 10,000 gallon under-
ground tank and by utility natural gas.  Combustion 
air is supplied thru (2) large louvers ducted high and 
low within the boiler room, it appears of adequate size 
to serve the boilers.  Steam is supplied to the original 
building heating systems and HW is supplied to the 
1996 addition as well as 2nd fl oor C section of the 
original building.  A steam to HW heat exchanger and 
constant speed base mount heating pumps are located 
in the boiler room and are vintage to the 1996 addi-
tion. The shell and tube HX and the base mount heat-
ing pumps have a typical useful service life of 24 years.  
All other HW appurtenances, e.g. expansion tanks, are 
vintage to the 1996 addition.

The HW piping system is in good condition and within 
its useful service life of 30 years.  The steam piping sys-
tem and components are in fair condition but beyond 
its useful service life of 30 years.

The original building is served by steam to fl oor mount 
unit ventilators in classrooms, cast iron radiators at ves-
tibules, and fi ntube at miscellaneous areas. The larger 
spaces such as the gym and workout rooms have ducted 
H&V units, located in the crawl space below gym. Roof-
top gravity ventilators provide relief to the UV and H&V 
units as the supply varying amounts of OA air.  All the 
steam heating and ventilating equipment and ducted 
systems are well beyond their useful service life.

The 1996 addition is served by HW to (3) rooftop H&V 
units, (2) rooftop packaged AC units.  All the rooftop 
H&V and AC units have duct heating coils for each zone 
(e.g. offi ce).  The rooftop exhaust fans exhaust from 
toilet spaces, kitchen hood, and other locations. Space 
heating in the 1996 addition is via duct heating coils, 
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Electrical Systems Analysis

Electrical System Distribution
Two 5” underground primary conduits run from a 
utility riser pole to a 300 kVA utility-owned padmount 
transformer.  The secondary service is building wire in 
underground conduit from the padmount transformer 
to three service disconnects located in the main electric 
room.   The service disconnects are  two 400-amp fus-
ible switches plus the 800 amp Main circuit breaker of 
Main Distribution Panel MDP for a total service capac-
ity of 1600 amps at 208/120 volts, 3-phase, 4-wire.  The 
service equipment is 1996 vintage and has about 20 
years remaining in its anticipated useful life, but the 
school has had repeated issues with squirrels shorting 
the overhead utility primary, resulting in power out-
ages due to blown utility cutouts.  We recommend 
performing infra-red scanning of the service equipment 
to assess condition of contacts and terminations.  Fur-
ther investigation by the utility company is required to 
determine the cause of shorts due to squirrel activity.

The grounding electrode system is not properly con-
nected at the domestic water entrance.  Rather, a con-
nection is made to an interior water pipe in the boiler 
room.  The National Electrical Code (NEC) requires 
an underground metal water pipe that is electrically 
continuous and in contact with the earth for at least 10 
feet to be utilized as part of the grounding electrode 
system for the building.  We recommend providing a 
grounding electrode connection at the water main as 
required by code, and providing bonding for interior 
metal piping in accordance with code requirements.   

Branch-circuit panels in the school are primarily a mix-
ture of 1950 vintage Trumbull Electric panelboards that 
have exceeded their anticipated useful life and 1996 
vintage Square D panelboards.  A New Panelboard was 
recently added as part of the Health Center project, 
and a residential-grade Siemens load center is installed 
in the crawlspace beneath the Fitness Room.  It was 
noted that panel P1A in the boiler room is mounted 

fi ntube radiation, and CUHs.  All heating, cooling, 
and ventilating equipment is original to the 1996 
addition and at or near the end of their useful 
service life.

Temperature controls serving the heating system 
and equipment is mostly pneumatic with little DDC 
electric in the boiler room and 1996 addition.  The 
pneumatic control system is aged and beyond its 
useful service life of 20 years.  The DDC electric sys-
tem is nearing the end of its useful service life if the 
existing equipment is of 1996 vintage.

The existing HVAC systems in general are poor 
to good operating condition, however, most all 
equipment is at or near the end of its useful service 
life (especially the steam side).  How and when to 
replace the equipment depends on whether there 
are planned building renovations or replace systems 
as a major HVAC upgrades.  It is recommended to 
convert the original building to heating hot water 
which will replace the aged equipment and steam / 
condensate piping. The most economical approach 
is to replace all heating and ventilating equipment 
with new effi cient HW systems at the time of the 
steam to HW conversion.  Also coordinate the tem-
perature controls DDC electric upgrade at the time 
of conversion.

Steam to HW Heat Exchanger

Vintage Pneumatic Temperature Control Panel 

Heating Pumps Ceiling CUH

Packaged AC Unit & Exhaust Fan 1996

Steam H&V in Crawl Space by Gym
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higher than allowed by current NEC requirements.  
The load center located in the crawl space does not 
have adequate headroom by current code stan-
dards.  

The anticipated useful life of branch-circuit and 
distribution panelboards is generally considered to 
be 30 years, although many environmental fac-
tors such as cleanliness, moisture, salt content, and 
temperature can impact the actual performance 
life of circuit breakers and electrical equipment.  It 
is very common for electrical equipment to remain 
operational and in use for signifi cantly longer.  The 
biggest concern regarding older panelboards is 
whether or not the circuit breakers will operate 
as designed in the event of a fault in the circuit.  
While circuit breakers can be tested, the testing 
is generally more costly than simply replacing the 
circuit breakers when dealing with branch-circuit 
and smaller distribution-type devices.  The existing 
Trumbull Electric panelboards should be replaced.  
We also recommend removing the residential grade 
panelboard from the crawl space and providing a 
panelboard located in accordance with NEC to sup-
ply the circuits currently fed from the load center.  
Infra-red scanning of the 1990’s and newer panel-
boards should be performed to assess the condition 
of contacts and terminations.

A small 2010 vintage Briggs and Stratton single-
phase generator that is located on the roof of the 
mechanical room provides backup power to the 
UPS at the City’s network core rack via a residential/
light-commercial grade automatic transfer switch 
and load center.  This equipment is in good condi-
tion, but does not offer capacity to serve any build-
ing systems other than the data center it currently 
serves.

There is also a small grid-tied photovoltaic (PV) 
array mounted to the exterior of the building at 
the south side of the boiler room.  The PV array 

connects to the building’s wiring system at Panel P1A 
in the boiler room via an inverter.  The PV system has a 
capacity of 2020 watts at 208-volts 3-phase, 4-wire.

Most of the wiring that can be viewed from a simple 
walk-through of the facility is building wire in metal 
conduit.  Some old type NM nonmetallic sheathed cable 
(romex) was noted in the crawlspace.  The wiring varies 
in age as systems have been added and modifi ed over 
the years.   Much branch circuit wiring was updated in 
1996, but some 1950’s branch circuit wiring that has 
exceeded its anticipated useful life appears to still be 
active.  Extension cords are in use in some areas due to 
a lack of appropriately located receptacles.  We recom-
mend replacing the 1950’s feeder wiring in conjunction 
with replacement of 1950’s vintage panelboards.  Type 
NM cable should be replaced with building wire in con-
duit or type MC cable as part of any planned renova-
tions to the facility.  Receptacles located appropriately 
for the current program should also be provided.

It was noted that some receptacles near sinks in science 
labs, in Tech Ed, and in the Kitchen do not appear to 
have GFCI protection as would be required by current 
code.  GFCI protection as required by current code 
should be provided in these areas.

Utility riser pole

Padmount transformer and PV array

Service disconnect switches and MDP

Automatic transfer switch and generator-backed load center

Backup generator on roof

1950’s vintage panelboard
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Interior Lighting
Most interior areas are illuminated by fl uorescent 
fi xtures that utilize T8 lamps.  The classroom and 
corridor fi xtures are recessed lens troffers, offi ces 
have recessed fi xtures with parabolic diffusers, the 
gym has pendant mounted high-bay fi xtures, toilet 
rooms utilize a mix of recessed lens troffers and 
wraparound style fi xtures, and mechanical and stor-
age room are illuminated by strip fi xtures.  There 
are also some decorative fi xtures that appear to use 
compact fl uorescent lamps in stairways.   Perfor-
mance lighting on the stage is incandescent fi xtures 
controlled by manual dimmers.  The lighting should 
be updated to LED fi xtures with high-performance 
optics as part of any planned facility renovations.  
LED performance lighting and an architectural dim-
ming system should be provided for the stage.

Typical classroom lighting

Parabolic fi xtures in administration areas

Gym light fi xtures

Dimmers for controlling performance lights

Exterior Lighting
There are no existing pole lights.  Building mounted 
exterior lighting is primarily LED wall packs with 
full cutoff optics, but recessed fi xtures that appear 
to utilize HID or compact fl uorescent lamps re-
main at in use at a couple of entrance canopies.  It 
appears that some areas of the site are not illumi-
nated to levels recommended by IES. We recom-
mend providing full-cutoff LED pole lights for the 
site and adding building mounted full cutoff LED 
outdoor lighting to provide illumination as recom-
mended by IES.

LED wall packs

Light fi xture at an entrance canopy

Emergency Lighting System
Emergency battery units with integral and remote 
heads provide emergency lighting for means of egress.  
The heads are a mixture of LED and incandescent.  
There is no emergency lighting at the exterior of exits.  
The LED emergency lighting units are in good condi-
tion and offer more than 10 years of anticipated useful 
life provided they are properly maintained and batter-
ies are replaced as needed.  Older incandescent units 
should be replaced with modern LED units as they fail.  
Outdoor emergency lighting should be provided at 
building exits. 

LED illuminated exit signs with integral battery backup 
are located appropriately to mark means of egress.

Typical exit sign

Incandescent emergency light heads
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Fire Alarm System
The fi re alarm control panel is a Simplex 4002 series 
conventional zoned system.  Occupant notifi cation 
is not compliant with current code or ADA except 
in the Health Center. The system has exceeded its 
anticipated useful life and should be updated to a 
fully addressable system.

Fire alarm control panel

Fire alarm annunciator

An old horn/strobe

A modern notifi cation appliance in the Health Center

Lightning Protection System
The facility is not equipped with a lightning protec-
tion system.

Data/Telephone/Classroom Intercom/Clock Systems
Telephone service originates at the utility riser pole 
and is routed to the building underground in a 
3” conduit that is shared with the cable television 
(CATV) entrance.  Telephones are Cisco Voice-over-
internet-protocol (VOIP) units that are part of a 
district-wide network connected to servers located 
at the Portland Arts and Technology High School 
(PATHS) building.  Paging speakers are integrated 
with the phone system via an Architectural Acous-
tics paging amplifi er. The VOIP phone system is 
utilized for intercom.  The system is relatively new 
and in good condition.   
 
The school is equipped with a Dukane master clock, 
but non-system battery clocks are in use in many 
areas due to failures.  A network-connected pro-
grammable relay operates program bells. The clock 
system is obsolete but the programmable relay that 
operates the bells is relatively new and reportedly 
meets the district’s need well.  We recommend uti-
lizing battery clocks or wireless synchronized clocks 
over replacing the master clock system.

The school has CATV service that enters the build-
ing in a 3” Entrance conduit that is shared with the 
telephone entrance.  The CATV Distribution back-
board is located in a room off the Library that is 
also used for storage. 

Fiber optic Data cable enters the building in a 3” 
Entrance conduit.  A city network core is housed 
in an open rack located in the main electric room.  
One intermediate distribution frame (IDF) is lo-
cated in an enclosed wall mounted cabinet in a 
shared space and one IDF is located in an open wall 
mounted patch panel in a classroom that appears 
to have once been a computer lab.  Horizontal ca-
bling infrastructure is category 6.  Abandoned un-

used Category 5 cabling and infrastructure was noted 
at the MDF location.  Abandoned Cat. 5 infrastructure 
and cabling should be removed.  Dedicated equipment 
spaces to house IDF’s should be provided.

WIFI connectivity is available throughout the school. 

Most classrooms utilize projectors on carts for audio/
visual presentations. 

Utility riser pole

Network core in electric room
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Security System Analysis

The school is equipped with a DSC security alarm 
system.  Alarms are initiated by motion detectors.  
Access Control keypads are in place at selected en-
trances.  The building is not equipped with a panic 
alarm. We recommend providing a security alarm 
control panel that is integrated with the district-
wide network.

There is no Security Camera System.  

There is intercommunication between the main 
entrance vestibule and the main offi ce, which has a 
direct line of sight to the vestibule.

IDF in open rack in a classroom

IDF in enclosed rack in shared space

CATV distribution board

Abandoned Category 5 infrastructure

Electric door release at main offi ce

Access control keypad at a secondary entrance
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SITE ANALYSIS
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FIRST FLOOR PLAN
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SECOND FLOOR PLAN
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General Building Data

Address:   522 Stevens Avenue, Portland, ME 04103

Serving Grade Levels:  6 - 8

Number of Students:  513

Number of Faculty and Staff: 83

Original Construction Date: 1867

Date of Addition(s):  1913 (13 more classrooms), 1962 (gymnasium), 1994-95 (school renovation)

Building Age:   119 Years

Building Footprint:  33,100 Square Feet

Number of Stories:  4

Building Area:   112,000 Gross Square Feet

Total Site Area:   2.2557 Acres

Zoning Designation:  R5 Residential

Aerial View Main Entry

Overview
Lincoln Middle School is a middle school in the Deering 
Center neighborhood. The school is located on Stevens 
Avenue, which has the unusual distinction of having 
an elementary school, middle school, two high schools, 
and a college all situated on it. Lincoln Middle school 
is divided into houses, 2 for each grade (6,7,8). The stu-
dents at Lincoln primarily come from three of Portland’s 
many elementary schools, Riverton, Hall, and Longfel-
low, which is also located on Stevens Avenue. 

Lincoln Middle School was erected in 1897 and opened 
in 1899 as Deering High School. In 1913 an annex of 
18 classrooms was added to the structure due to the 
increasing number of students enrolling in Deering 
High School.  In 1923 the student body overpopulated 
Deering so a new Deering High School was built further 
down Stevens Avenue and the current Deering High 
School became Deering Junior High. In 1925 Deering 
decided to change its name and rename it in honor of 
the 16th President, Abraham Lincoln, so Deering Junior 
High became Lincoln Junior High School. In 1962 a 
gymnasium was added to Lincoln in honor of Joseph J. 
Wagnis, who lost his life while fi shing on Sebago Lake. 
The name of the school was changed to Lincoln Middle 
School in 1979. In 1994–1995 Lincoln Middle School was 
renovated and was reopened in 1996. 

The fi re protection equipment and system components 
appear to be compliant, maintained and tested per 
NFPA 25.    Plumbing systems are vintage to the original 
building and additions, with recent plumbing fi xture 
upgrades.  HVAC systems are vintage to the original 
building and additions with the exception of the heat-
ing plant which had the steam boilers replaced (one 
replaced 2014).  Some of the power distribution system 
is at the end of its anticipated useful life.  The remain-
der will reach it’s the end of its anticipated useful life 
within 15 years.  Most interior lighting fi xtures are at 
the end of their anticipated useful lives.  The fi re alarm 
control panel is obsolete and the system does not com-
ply with current standards for new facilities.

Site Analysis
Lincoln Middle School is located on a 2.3 acre parcel 
of land within the R5 residential zone . 

Accessibility 
There is no ADA access at the front of the build-
ing. At grade doors are located at the rear of the 
school. An additional ADA parking space is needed 
and the existing space needs to be repainted to 
include a parking aisle and an accessible route to 
the building. 

Circulation
Lincoln Middle School is accessible via Stevens 
Avenue and Leland Street. Parents drop off at the 
front along Stevens Avenue and buses drop off at 
the rear along Leland Avenue. There is good fi re 
lane access around 3/4 of the school. Bike racks are 
currently located within the fi re lane and should be 
relocated. 

Safety/Security
No safety concerns. 

Recommendations
• Add 1 ADA parking space and paint parking 

aisle(s) and accessible route to building. 
• Install wheel stops at parking spaces along 

building. 
• Install pedestrian guard at parking space ad-

joining sidewalk. 
• Install “Fire Lane” and “No Parking” signs. 
• Install detectable warning panels at crosswalks. 
• Install screening around dumpster.
• Repair damaged and sagging chain link fence 

sections. 
• Reestablish green area at athletic fi elds. 
• Install bollards to restrict access through fi re 

lane. 
• Relocate bike racks out of fi re lane. Install ad-

ditional racks to accommodate volume. 
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• Install curbing and a catch basin at dumpster area 
to resolve ponding and erosion damage. 

Structural System Analysis

The Lincoln Middle School is made up of several build-
ings and connectors each with different ages and 
constructions:
• The east building is the oldest (main entrance off 

Stevens avenue), circa 1899.
• The south-west building, built as an addition to 

the original building, circa 1919 (reported to have 
burned and been rebuilt in 1921).

• The north-west building, that houses the cafeteria 
and the gymnasium, built circa 1962.

• Connector between the east building and south-
west building.

• Geodesic dome, built in 2007 by the eighth graders.

Structural System Description: 
• East Building:

• Foundation: granite blocks on rubble/stone 
(lined with concrete in the north-east corner)

• Ground fl oor: expected to be concrete slab-on-
grade (not observed/covered with fl oor fi nishes)

• Elevated slab: not visible covered with plastered 
ceiling.

• Roof: wood planks bearing on wood joists span-
ning to 20 in. deep steel beams bearing in the 
masonry walls. The ceiling is also wood joists 
spanning to large wood beams hanged from 
the steel roof beams with steel rods. (reroofi ng 
and repaired drawings dated 1999)

• South-west building:
• Foundation: granite blocks on rubble/stone
• Ground fl oor: expected to be concrete slab-on-

grade (not obervered/covered with fl oor fi n-
ishes)

• Elevated slab: not visible covered with plastered 
ceiling.

• Roof: steel metal deck bearing on light gage 
steel joists spanning to light gage studs walls 

or steel beam/stub columns bearing in the 
masonry walls. The roof looks to have been 
raised (light gage construction drawings 
dated from 1996) The ceiling is wood joists 
spanning to masonry walls

• North-west building (Gymnasium):
Foundation: concrete walls
Ground fl oor: expected to be concrete slab-
on-grade (not observed/covered with fl oor 
fi nishes)
Elevated slab: not observed, supported by 
round steel columns.
Roof: metal edge gypsum planks bearing on 
steel joists spanning to steel beam and steel 
columns

• Connector
• Unknown – expected to be concrete strip 

footings
• Ground fl oor: expected to be concrete slab-

on-grade (not observed/covered with fl oor 
fi nishes)

• Elevated slab: concrete slab on metal deck 
spanning to steel beams.

• Roof: steel deck bearing on steel beam 
spanning to steel columns and bearing in 
brick walls.

• Geodesic Dome
• Not observed – expect not to have founda-

tions
• Ground fl oor: expected to be concrete slab-

on-grade (not observed/covered with fl oor 
fi nishes)

• Roof: translucent panels spanning to wood 
struts connected with metal plates.

Entry roof at ground fl oor

Entry roof at ground fl oor

Site stair

Geodesic dome

Stepped cracks
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Lateral  Force Resisting System:
• East Building: mass-masonry/brick walls.
• South-West Building: mass-masonry/brick walls.
• North-West Building: unknown assume to be CMU 

shear walls (it is unknown if the CMU is reinforced)
• Connector: no lateral system, expected to rely on 

the other buildings for lateral resistance.
• Geodesic Dome: dome.

Exterior Wall System Description:
• East Building: mass-masonry/brick walls.
• South-West Building: mass-masonry/brick walls.
• North-West Building: brick veneer with CMU 

backup walls 
• Connector: Curtain wall and brick wall
• Geodesic Dome: the walls (below the dome por-

tions) are there edge of the planters, insulation, 
and wood siding

Structural Conditions and Concerns:
Cracks in the north-west building west wall.

Fire Protection Systems Analysis

The 6” sprinkler entrance is supplied by municipal 
water and does not have a testable backfl ow preventer.  
The sprinkler system is a complete automatic wet & dry 
system with (2) risers. There was no obvious fi re depart-
ment connection. There is a labelled “Glycol Loop” 
serving the cold attic area above the gym entrance. The 
piping system has what appears vintage 1960s serving 
the wet riser and later, perhaps 1990s for the dry riser.  
Recommend contacting the Authority Having Jurisdic-
tion as well as a Sprinkler Design Contractor assess 
current systems.

North canopy

Bell tower

Fire Sprinkler Entrance – Dry Pipe Left Riser

Plumbing Systems Analysis

The building is served by a 3” municipal water 
entrance with double RPZ backfl ow preventers.  
The entrance piping appears to be ductile iron until 
after the RPZs, when it transitions to copper.  

Domestic hot water is generated by 100 gallon gas 
fi red condensing water heater (summer use) and 
an indirect steam to hot water maker storage tank 
(heating season).  The gas fi red water heater was 
installed in 2014 and has a useful service life of 15 
years.  The steam to hot water maker is aged and 
beyond its useful service life of 18 years.

Plumbing fi xtures are in good operating condition 
and well maintained.  The fi xtures are low fl ow 
type, vitreous china, wall hung and fl oor mount.  
Water coolers are ADA bi-level located in most 
hallways.

Plumbing piping consists of copper domestic and 
cast iron for the original building, and copper do-
mestic and  PVC for sanitary and rainwater for the 
1996 addition.  Most piping is in good condition 
and well insulated even though the 1960s piping 
systems are beyond their useful life of 30 years. 
Storm water and sewer are separated systems.
Natural gas services the building; entrance is at 
boiler room.

The existing plumbing systems and fi xtures are well 
maintained and in good condition considering the 
age of the original systems.  Continued mainte-
nance on plumbing systems is required for the 1996 
addition and consideration of plumbing piping 
systems upgrade in the 1960s building.  A new pip-
ing system will have lead free solder, a current code 
requirement.  
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Steam generated DHW & Storage at Gym

Gas Fired Water Heater

Domestic Water Entrance

Recent Plumbing Fixtures Upgrade

Mechanical Systems Analysis

The existing central heating plant consists of (2) gas 
fi red HB Smith steam boilers, (1) 28A S-12 2600 MBH 
mfg. 2000; (1) 28HE-7 1,700 MBH mfg. 2014.  Casts iron 
boilers typically have a useful service life of 30 years. 
The boiler feed pump unit appears original to the 
1960s addition and is beyond its useful service life of 
18 years. The #2 fuel oil storage tank has recently been 
decommissioned.  The boiler Combustion air is supplied 
via a combustion air supply fan, mfg. 2014, provides 
combustion and ventilation air to the boilers and gas 
fi red DHW unit.  Steam is supplied to the original build-
ing heating systems and HW is supplied to the 1996 
addition systems.  A steam to HW heat exchanger and 
constant speed base mount heating pumps are located 
in the boiler room and are vintage to the 1996 addi-
tion. The shell and tube HX and the base mount heat-
ing pumps have a typical useful service life of 24 years.  
All other HW appurtenances, e.g. expansion tanks, are 
vintage to the 1996 addition.

The HW piping system is in good condition and within 
its useful service life of 30 years.  The steam piping sys-
tem and components are in fair condition but beyond 
its useful service life of 30 years.

The original building is served by steam to fl oor mount 
unit ventilators in classrooms, cast iron radiators, and 
fi ntube in miscellaneous areas. The larger spaces such 
as the gym have ducted H&V units, located in the crawl 
space below gym. Rooftop gravity ventilators provide 
relief to the UV and H&V units as the supply varying 
amounts of OA air.  All the steam heating and ventilat-
ing equipment and ducted systems are well beyond 
their useful service life.

The 1996 addition is served by hot water to (3) rooftop 
H&V units (assuming 1996 mfg. year; vendor cannot 
confi rm where obsolete model).  All the rooftop H&V 
have heating coils as well as duct coils for each zone 
(class, etc.).  The rooftop exhaust fans exhaust from 

toilet spaces, kitchen hood, and other locations. 
Space heating in the 1996 addition is via duct heat-
ing coils, fi ntube radiation, and CUHs.  All heating, 
cooling, and ventilating equipment is original to 
the 1996 addition and at or near the end of their 
useful service life.

Temperature controls serving the heating system 
and equipment is mostly pneumatic with little DDC 
electric in the boiler room and 1996 addition.  The 
pneumatic control system is aged and beyond its 
useful service life of 20 years.  The DDC electric sys-
tem is nearing the end of its useful service life if the 
existing equipment is of 1996 vintage.

The existing HVAC systems in general are fair oper-
ating condition, however, most all equipment is at 
or near the end of its useful service life (especially 
the steam system).  How and when to replace the 
equipment depends on whether there are planned 
building renovations or replace systems as a major 
HVAC upgrade. It is recommended that the boiler 
feed pump system be replaced soon regardless of 
scheduling systems upgrades.  The best recommen-
dation is to convert the original building to heating 
hot water which will replace the aged equipment 
and steam / condensate piping.  Steam piping con-
trols and traps have been maintained but piping 
failures may increase in the near future.  It would 
be most economical to replace all heating and ven-
tilating equipment with new systems at the time of 
the steam to HW conversion.   Also coordinate the 
temperature controls DDC electric upgrade at the 
time of conversion.
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Electrical Systems Analysis

Electrical System Distribution
The service is supplied by an underground primary 
in (2) 5” conduits from overhead utility lines to a 
utility-owned pad mount transformer.  The second-
ary service from the utility transformer runs under-
ground to a 1998-vintage 1600-amp, 208/120-volt, 
3-phase, 4-wire GE switchboard in located in the 
main electric room.  The switchboard has about 20 
years remaining in its anticipated useful life, but 
the school has had repeated issues with squirrels 
shorting the overhead utility primary, resulting in 
power outages due to blown utility cutouts.  We 
recommend performing infra-red scanning of the 
service equipment to assess condition of contacts 
and terminations.  Further investigation by utility 
company is required to determine cause of shorts 
due to squirrel activity.  

Panelboards are generally 1998 vintage GE pan-
elboards, although there is a 1960’s vintage pan-
elboard in a corridor outside of Tech Ed and a 
1970’s vintage residential/light commercial grade 
load center on the stage.  The panelboard serving 
Tech Ed is equipped with a contactor controlled 
by emergency-stop pushbutttons.  We recommend 
replacing the old panelboard near Tech Ed and 
the load center on the stage in the short term.  All 
Panels will reach the end of their anticipated useful 
lives within 15 years.

There is a small grid-tied photovoltaic (PV) array 
mounted to the exterior of the building at the 
south side.

The wiring that can be viewed from a simple walk-
through of the facility is building wire in metal con-
duit.  Receptacles throughout the school appear to 
be located appropriately for the current program.

Steam to HW Heat Exchanger

Vintage Pneumatic Temperature Control Panel 

Heating Pumps

Steam H&V Serving the Gym

GRVs & Exhaust Fans

Ceiling CUH

Typical Roof Top H&V unit

Boiler Feed Pump System
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Utility riser pole

Main circuit breaker at switchboard

Old panelboard near Tech Ed

Old load center on stage

Interior Lighting
Most interior areas are illuminated by fl uorescent fi x-
tures that utilize T8 lamps.  The classroom, toilet, and 
corridor fi xtures are mostly recessed lens troffers, but 
the lobby also includes compact fl uorescent downlights.  
Offi ces have recessed fi xtures with parabolic diffus-
ers.  The gym is equipped with high-bay style fi xtures.  
Mechanical and storage areas are illuminated by strip 
fi xtures.  Assembly performance lighting is incandes-
cent fi xtures that are controlled by the circuit breakers 
of a residential/light commercial grade load center.  
The lighting should be updated to LED fi xtures with 
high-performance optics as part of any planned facil-
ity renovations.  All fi xtures will reach the end of their 
anticipated useful lives within 20 years.

Lobby lighting

Typical classroom lighting

Exterior Lighting
There are no pole mounted site lights.  Building 
mounted exterior lighting is mostly LED wall packs 
with full-cutoff optics, but some old incandescent 
fi xtures remain at building exits.  It appears that 
some areas of the site are not illuminated to levels 
recommended by IES.  We recommend providing 
full cut-off LED pole mounted fi xtures to provide 
illumination as recommended by IES.  In the short 
term, old incandescent fi xtures should be updated 
to LED.  All existing fi xtures will reach the end of 
their anticipated useful lives within 20 years.

LED wall pack on south wall

Old incandescent fi xtures at a secondary entrance canopy
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Emergency Lighting System
Emergency battery units with integral and remote 
incandescent heads provide emergency lighting for 
means of egress.  There is no emergency light at the 
exterior of building exits.  LED illuminated exit signs 
with integral battery backup are appropriately 
located to mark means of egress.  Older emergency 
lighting units should be replaced with modern 
LED units as they fail. Outdoor emergency lighting 
should be provided at building exits.

Typical emergency lighting unit and exit sign

Newer emergency lighting unit in electric room

Fire Alarm System
The fi re alarm control panel is a 1998 vintage 
conventional zoned FCI control panel.  Occupant 
notifi cation does not comply with ADA or current 
standards in some areas; the classrooms are not 
equipped with visual notifi cation appliances.  The 
system is near the end of its anticipated useful life 
and should be update to a fully addressable system 
within 5 years.

Fire alarm control panel

Fire alarm pull station and horn strobe in lobby

Lightning Protection System
The facility is not equipped with a lightning protection 
system.

Data/Telephone/Classroom Intercom/Clock Systems
Telephone service originates at the utility riser pole and 
is routed to the building underground in a 3” conduit.  
Intercommunication within the building is provided by 
a 1998 vintage Dukane intercom/paging system.  Class-
rooms do not have access to outside telephone lines.  
The intercom system is near the end of its anticipated 
useful life.  We recommend providing VOIP phones that 
are connected to the district-wide network.

The school is equipped with a 1998 vintage Dukane 
master clock.  A network-connected programmable 
relay operates program bells and resets clocks. 
The master clock system is functional but obsolete.  Bat-
tery clocks can be utilized when system clocks fail.

Cable television service originates at the utility riser 
pole and is routed to the building underground in a 
2-1/2” conduit.  The signal is distributed throughout the 
building in coaxial cable via splitters located and the 
telecommunications Main Distribution Frame (MDF).

Data infrastructure is a Category 6 6 horizontal cable 
plant.  The school has one MDF and two stacked inter-
mediate distribution frames (IDF’s).  WIFI is available 
throughout.

Ceiling mounted Projectors are installed in classrooms.

Telecommunications utility demarcation point

Master clock and paging amplifi er

MDF and CATV distribution
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Security System Analysis

The school is equipped with a Bosch intrusion alarm 
system that is connected to the district-wide network.  
There is no panic alarm system.  The system will reach 
the end of its anticipated useful life within 15 years.

The building is reportedly wired for a security cameras 
but the cameras are not yet installed.  We recommend 
providing web-based security cameras with DVR via the 
district-wide network.  There is video intercom between 
the main entrance and main offi ce, with electric lock 
release in the main offi ce.

Security alarm control panel
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BASEMENT FLOOR PLAN
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FIRST FLOOR PLAN
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SECOND FLOOR PLAN
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THIRD FLOOR PLAN
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General Building Data

Address:   171 Auburn Street, Portland, Maine 04103

Serving Grade Levels:  6 - 8

Number of Students:  504

Number of Faculty and Staff: 95

Original Construction Date: 1954

Date of Addition(s):  1959, 1996 Additions

Building Age:   62 Years

Building Footprint:  86,000 Square Feet

Number of Stories:  2

Building Area:   102,000 Gross Square Feet

Total Site Area:   25.1178 Acres (Lyseth & Moore same parcel)

Zoning Designation:  R2 Residential/ROS Recreation Open Space

Aerial View Main Entry

Overview
Lyman Moore Middle School is located in the North 
Deering neighborhood of Portland. The school serves 
a diverse community within the Munjoy Hill and Wash-
ington Ave. neighborhood, as well as the surrounding 
area.

The fi re protection equipment and system components 
appear to be compliant, maintained and tested per 
NFPA 25.

Plumbing systems are vintage to the original build-
ing and 1954 & 1996 additions, with recent plumbing 
fi xture upgrades installed.

HVAC systems are vintage to the original building and 
1954 & 1996 additions, with the exception of the boiler 
plant (1999 est. age).

The utility electrical service is an obsolete design.  Some 
power distribution equipment has exceeded its antici-
pated useful life.

Interior lighting fi xtures are generally at or near the 
end of their anticipated useful lives.

The fi re alarm control panel is obsolete and the system 
does not comply with current standards for new facili-
ties.

Site Analysis
Lyman Moore Middle School is located on a 25.1 
acre parcel of land shared with Lyseth Elementary 
School within the R2 residential zone and ROS Rec-
reation Open Space zone. 

Accessibility 
ADA circulation throughout the site is fair. ADA 
parking spaces are not compliant. There are no de-
tectible warning strips on site. Ramps require repair. 

Circulation
Lyman Moore Middle School and Lyseth Elementary 
School are located along Lyseth Moore Drive which 
is accessible from Auburn Street and Jr Street. There 
is little delineation between bus and parent drop 
off. Observed parking outside of parking lots. The 
pavement throughout the site is in poor condition 
and in need of replacement. 

Safety/Security
No safety concerns. 

Recommendations
• Mill and repave primary access route and side 

parking lot. 
• Reconfi gure side parking lot to improve usage. 
• Install wheel stops along parking adjacent to 

athletic fi eld. 
• Replace concrete curbing sections that are in 

poor condition. 
• Adjust parking grades within ADA parking 

spaces to be less than 2% and repaint spaces 
to include van accessible parking. Install 1 ADA 
parking sign per space. 

• Repaint arrows along access loop. 
• Paint and/or install curbing and signage to bet-

ter defi ne and separate bus and parent drop off 
locations. 

• Install no parking signs as necessary throughout 
site to enforce parking in permitted spaces. 

• Replace bituminous sidewalk along east side of 
building. 
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• Install detectible warning panels at crosswalks. 
• Adjust ramp transitions to 1/4” or less where neces-

sary. 
• Relocated dumpsters and install screening. 
• Make fence around propane tank at service area 

more secure. 
• Install catch basin or adjust grade at side parking 

lot to eliminate ponding.

Structural System Analysis

Structural System Description: 
Older Construction (Pre 1990s):
• Roofs: Tectum roof deck spanning to steel bar joists, 

except at gymnasium where roof is metal deck. 
Joists typically supported by interior CMU bearing 
walls in double corridor format, and by CMU walls 
or structural steel beams and columns at exterior. 
All roofs in these areas are EDPM.

• Floors: Slab on grade, except formed concrete slab 
over crawl space for a portion of the original build-
ing.

Newer Construction (Post 1990s additions): 
• Roofs: Metal roof deck spanning to bar joists, with 

bar joists supported by interior and exterior CMU 
bearing walls. Walls are laid out in double-corridor 
format. Roofs in these areas are EDPM held down 
by gravel ballast.

• Floors: Concrete slab on form deck, supported by 
bar joists spanning to CMU bearing walls.

Lateral Force Resisting System (LFRS):
Most likely consists of interior and exterior CMU/brick 
bearing walls. However, roofs and fl oors are generally 
not well connected to walls, so it’s unlikely there is a 
load path to bring lateral forces from the diaphragm to 
the walls.

Exterior Wall System Description:
Structural walls consist of brick veneer tied to CMU 
walls.

Foundation System Description:
Frost protected, shallow foundations assumed.

Structural Conditions and Concerns:
• There are several snow drift zones created by high 

and low roofs around the building (occurs mostly 
at low roofs surrounding gymnasium and pool). 
It’s unlikely the roof framing has capacity to resist 
these loads, since snow drifts were not well ac-
counted for by the design codes at the time of 
construction.

• In older portions of the building, window and door 
lintels are rusting. Recommend replacing them in 
the near future. In newer portions, lintels are galva-
nized and do not require repairs at this time.

• At areas of newer construction, the base sealants 
between the bottom of brick and top of founda-
tion have deteriorated, and should be replaced.

• Roof over the fi rst major addition to the original 
building is very fl at and does not shed water well. 
Many areas of ponding observed. Recommend add-
ing materials to increase roof slope to the drains.

• Area of poor drainage observed at cafeteria roof 
(2-3” of ponding water). Recommend improving 
drainage and roof slope at this location.

• Observed stones from higher ballasted roofs blown 
onto lower roofs. Ballasted roofs are not permitted 
by current building code for the City of Portland. 
Recommend removing the ballasted roofs and re-
placing with EDPM.

Fire Protection Systems Analysis

The 6” sprinkler entrance (1996 circa) is supplied 
by municipal water and has a testable backfl ow 
preventer.  The sprinkler system is a complete auto-
matic wet system with 4” riser, with a 4” storz fi re 
department connection.   There has been a sprin-
kler backfl ow test performed annually.  The piping 
system is in good condition.  There is a sprinkler 
cabinet with wrench and spare heads. 

Maintain and test sprinkler systems.

Plumbing Systems Analysis

The building is served by a 4” municipal water en-
trance with RPZ testable backfl ow preventer.  

Domestic hot water is generated by 40 gallon elec-
tric water heaters and a steam to hot water maker 
storage tank located in the boiler room.  The sum-
mer use electric water heater is 2003 circa with an 
expected service life of 15 years.  The steam to hot 
water maker is aged and beyond its useful service 
life of 18 years.

Plumbing fi xtures are in good operating condition 
and well maintained.  Most fi xtures are low fl ow 
type, vitreous china.  Water coolers are ADA bi-level 
with integral bottle fi ll.

Plumbing piping consists of copper and cast iron for 
the original building, and copper and PVC for for 
the 1996 addition.  Most piping is in good condition 
and well insulated even though the 1950s piping 
systems are beyond their useful life of 30 years.  
Storm water and sewer are separated systems.

Natural gas services the building; entrance is at 
boiler room.

The existing plumbing systems and fi xtures are well 
maintained and in good condition considering the 

Inadequate roof drainage at Cafeteria roof

Corroded lintel in need of replacement

Inadequate roof drainage at classroom addition

Recommend replacement of roof ballast
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age of the original systems.  Continued maintenance 
on plumbing systems is required for the 1996 addition. 
The 1950s plumbing piping systems are beyond their 
expected service life and will require complete replace-
ment as they begin to fail. The new copper piping 
system will have lead free soldered joints, a current 
code requirement.  The steam indirect DHW maker is 
beyond its expected service life; replace unit with a gas 
fi red DHW.

Steam DHW Maker

Recent Fixture Upgrade

40 Gal Electric Water Heater

Mechanical Systems Analysis

The existing central boiler plant consists of (2) Burnham 
Industrial steam boilers, 5021 MBH gross output, 1999 
estimated mfg. date.  Fire tube boilers typically have 
a useful service life of 28 years. The dual fuel burners 
are supplied via utility natural gas and #2 fuel above 
ground storage tank.  Combustion air is supplied thru 
(2) large louvers ducted high and low within the boiler 
room, it appears of adequate size to serve the boil-
ers.  Steam is supplied to the original building heating 
systems and HW is supplied to the 1996 addition as well 
as renovated areas in the original building.  A steam 
to HW heat exchanger and constant speed base mount 
heating pumps are located in the boiler room and are 
vintage to the 1996 addition. The heating pumps were 
replaced in 2012 and have a useful service life of 25 
years.  The HW consists of a propylene glycol solution 
for freeze protection.  The shell and tube HX and the 
base mount heating pumps have a typical useful service 
life of 24 years.  All other HW appurtenances, e.g. ex-
pansion tanks, are vintage to the 1996 addition.

The HW piping system is in very good condition (heat-
ing mains were replaced a few years ago due to fi tting 
failures) and within its expected service life of 30 years.  
The steam piping system and components are in fair 

condition but beyond its expected service life of 30 
years.

The original building is heated by steam supplied to 
fl oor mount unit ventilators in classrooms, convec-
tors at vestibules, and fi ntube at miscellaneous 
areas. The 1996 addition/renovation is heated by 
HW supplied to rooftop H&V units and to CUHs and 
fi ntube for space heating. All the steam heating and 
ventilating equipment and ducted systems are well 
beyond their useful service life.

Rooftop gravity relief ventilators and exhaust fans 
provide relief for the UV and H&V units.  The origi-
nal building classroom unit vents (both fl oor mount-
ed and concealed ducted) supply heating and ven-
tilation to the spaces.  The 1996 classroom addition 
is heated and ventilated by (2) rooftop H&V units 
which supply air to the classrooms via ductwork. (1) 
H & V unit serves the gym and (1) H&V unit serves 
the café/stage.  All the 1996 rooftop H&V units have 
duct heating coils providing heating air to each 
zone (e.g. offi ce or classroom).  The rooftop exhaust 
fans exhaust from toilet spaces, kitchen hood, and 
other locations. Heating and ventilating equipment 
serving the original building is at the end of their 
expected service life. Heating and ventilating equip-
ment serving the 1996 addition is at or near the end 
of their expected service life.

Temperature controls serving the heating system 
and equipment is mixed pneumatic and DDC electric 
at the1996 addition.  The pneumatic control system 
is aged and beyond its useful service life of 20 years.  
The DDC electric system is nearing the end of its use-
ful service life if the existing equipment is of 1996 
vintage.

The existing HVAC systems in general are fair to 
good operating condition, however, most all equip-
ment is at or near the end of its expected service 
life (especially the steam side).  When to replace the 
equipment depends on whether there are planned 

building renovations or replace systems as a major 
HVAC upgrade.  The best recommendation is to 
convert the original building to heating hot water 
which will replace the aged equipment and steam 
& condensate piping.  Steam piping controls and 
traps have been maintained but piping failures are 
certain.  It would be most economical to replace 
all heating and ventilating equipment with new 
systems at the time of the steam to HW conversion.  
Also coordinate the temperature controls DDC elec-
tric upgrade at the time of conversion.  The steam 
boilers have about 40% (10 years) expected service 
life left, therefore when the steam to hot water 
conversion is schedule new hot water boilers are 
recommended.

Steam to HW Heat Exchanger
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Electrical Systems Analysis

Electrical System Distribution
The electrical service has an underground primary 
in (2) 4” conduits from overhead utility lines to a 
utility transformer vault located within the build-
ing.  The vault was not accessible at the time of 
our visit as it requires utility company presence to 
access.  The general building vault arrangement is 
an obsolete design.  There are two secondary feed-
ers, one in surface wireway and the other in feeder 
busway, that run from the transformer vault to two 
800-amp 208/120-volt service disconnects, which 
combine to provide total capacity of 1600 amps.  
One service disconnect switch is housed in a 1960 
vintage switchboard and the other within a 1995 
vintage panelboard.  The school has had repeated 
issues with squirrels shorting the overhead utility 
primary, resulting in power outages due to blown 
utility cutouts.  The 1960 vintage switchboard has 
exceeded its anticipated useful life, and the 1995 
vintage panelboard will reach the end of its antici-
pated useful life within 20 years.  The service should 
be updated to a modern design with a pad mount-
ed utility transformer; the service equipment should 
be updated to a single switchboard as part of the 
service upgrade.  Further investigation by utility 
company is required to determine cause of shorts 
due to squirrel activity.

Branch-circuit panels throughout the building are a 
mix of 1960 vintage and 1995 vintage panelboards.  
Their feeders are building wire in conduit.  The 
1960 vintage panelboards and their feeder conduc-
tors have exceeded their anticipated useful lives 
and should be replaced.  The 1995 vintage panel-
boards will reach the end of their anticipated useful 
lives within 10 years, and their feeder conductors 
will reach the end of their anticipated useful lives 
within 20 years.

Receptacles appear to be located appropriately for 
the current program.  Some receptacles located 

Vintage Pneumatic Temperature Control Panel 

Heating Pumps in Background

Steam UV in Classroom

Rooftop H&V Unit (1996)

Gravity Relief Ventilator

near sinks science rooms do not include GFCI protec-
tion.  GFCI protection for receptacles should be pro-
vided in accordance with current code.

1995 service entrance panelboard

Feeder busway to 1960 switchboard
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Typical 1995 vintage panelboards

1960 vintage panelboard in boiler room

Interior Lighting
Interior areas are illuminated by fl uorescent luminaires 
of various designs that utilize T8 lamps.  Classrooms, 
toilets, and corridors are equipped with recessed lens 
troffers.  Offi ces have recessed fi xtures with parabolic 
diffusers.  Mechanical and storage areas are illuminated 
by strip fi xtures.  The Gym is equipped with high-by 
style luminaires.    Lighting throughout should be 
updated to LED with high performance optics as part 
of any planned facility renovations.  The fi xtures are 
generally at or near the end of their anticipated useful 
lives. 

Typical classroom lighting

Exterior Lighting
Site Lighting is provided by Pole-mounted lights 
that are leased from the utility company. 

Exterior Building Lighting has been updated to LED 
wall packs in recent years.  Some fi xtures are not 
properly secured and in need of repair or replace-
ment.  The building mounted fi xtures will reach the 
end of their anticipated useful lives within 20 years.

A broken wall pack

Typical building mounted lighting
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Fire alarm control panel

An obsolete notifi cation appliance

Lightning Protection System
The facility is not equipped with a lightning protection 
system.

Data/Telephone/Classroom Intercom/Clock Systems
Telephones are Cisco Voice-over-internet-protocol 
(VOIP) units that are part of a district-wide network 
connected to servers located at the Portland Arts and 
Technology High School (PATHS) building.  Paging 
speakers are integrated with the phone system via a 
TOA 900 series amplifi er.  The VOIP phone system is 
utilized for intercom.  The system is relatively new and 
in good condition.

The school is equipped with a 1995 vintage Dukane 
master clock.  A network-connected programmable 
elay operates program bells and resets clocks. The 
master clock system is functional but obsolete.  Battery 
clocks can be utilized when system clocks fail.

The Main Distribution Frame (MDF) and two intermedi-
ate distribution frames (IDF’s) that service the telecom-
munications cable plant are located in fl oor mounted 
racks within dedicated telecommunications rooms.  The 
cable plant is fairly new and in good condition.  WIFI 
connectivity is available throughout the school.

All classrooms are equipped with projectors.  Five 
rooms are equipped with interactive white boards.

Typical system clock

MDF rack

An IDF rack

Emergency Lighting System
Emergency battery units with integral and remote 
heads provide illumination for means of egress.  The 
light heads are a mixture of LED and incandescent.  LED 
illuminated exit signs with integral battery backup are 
appropriately located to mark means of egress.  All ex-
isting units will reach the end of their anticipated use-
ful lives within 20 years.  We recommend updating all 
emergency lighting units to LED and providing outdoor 
emergency lighting at building exits.  

Fire Alarm System
The fi re alarm control panel is a 1980’s vintage conven-
tional zoned FCI control panel.  Occupant notifi cation 
has been update to comply with ADA requirements in 
approximately 1/3 of the building, but remaining areas 
do not comply with current standards.  The control 
panel is obsolete.  We recommend updating to a fully 
addressable system.

An ADA compliant notifi cation appliance
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Security System Analysis

The intrusion alarm system consists of a Bosch network-
able control panel that is connected to the district-wide 
network.  Alarms are initiated by motion detectors.  
The system is in good condition but will reach the end 
of its anticipated useful life within 15 years.  The build-
ing is not equipped with a panic alarm.

The school is equipped with a Security Camera System 
consisting of power-over-ethernet (POE) cameras that 
are connected to district digital video recorder (DVR) 
servers, which are located at PATHS.  The system is web 
based, but not accessed directly by the Police Depart-
ment.  Most exterior areas are covered, but additional 
cameras are needed on the west side of the building to 
the north of the gym.   

An Aiphone video intercom provides communication 
with visual imaging and electric access control be-
tween the main entrance and the offi ce.  There is also 
an access control keypad at the exterior of the main 
entrance.

Typical outdoor camera

Intrusion alarm keypad
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FIRST FLOOR PLAN
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SECOND FLOOR PLAN
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General Building Data

Address:   196 Allen Ave, Portland, ME 04103

Serving Grade Levels:  9 - 12

Number of Students:  900

Number of Faculty and Staff: 125

Original Construction Date: 1975

Date of Addition(s):  None

Building Age:   41 Years

Building Footprint:  77,000 Square Feet

Number of Stories:  3

Building Area:   237,000 Gross Square Feet

Total Site Area:   30.3039 Acres (Not including  Villa Paper Street lots)

Zoning Designation:  R3 Residential / R5 Residential

Aerial View Main Entry

Overview

PATHS is greater Portland’s career and technical educa-
tion (CTE) high school.  Students have the opportunity 
to attend PATHS and learn a trade of their choice while 
still in high school. Students will graduate with a high 
school diploma from their sending school while po-
tentially having obtained a national certifi cation and 
college credit in the fi eld of their choice. 

Casco Bay High School is a public Expeditionary Learn-
ing school. Since the 2005–06 school year, the school 
has been housed on the site of the Portland Arts and 
Technology High School on Allen Avenue, in the city’s 
North Deering neighborhood. 

The automatic fi re sprinkler system appears original to 
the building.  The sprinkler entrance has a fi re pump 
with (2) main risers, each serving building (A) and (B).

The majority of the plumbing piping systems are 
original to the building with some upgrades thru 
renovations.  DHW is a vintage indirect steam heater/
storage during heating season and electric operated 
non heating season.  Most plumbing fi xtures have been 
upgraded recently.

The steam boiler plant is original to Building –A & B.  
Most all HVAC equipment to Building-B is original to 
the building.  HVAC equipment to Building-A has origi-
nal steam heating systems with some HVAC systems 
upgraded during recent renovation projects.

Although some newer equipment has been added as 
part of recent Casco Bay High School modifi cations, the 
electrical service equipment and most power distribu-
tion equipment, as well as their feeder conductors, are 
at the end of or have exceeded their anticipated useful 
lives.

An emergency generator that appears to be original 
to the building has failed.  The failed unit was con-
nected to serve the building’s heating plant, fi re pump, 

and emergency egress lighting in many areas, and 
should be immediately replaced.

Except for some recently-renovated areas of CBHS, 
interior lighting fi xtures are generally at or near 
the end of their anticipated useful lives.

The fi re alarm control panel is obsolete and the 
system does not comply with current standards for 
new facilities.
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• Paint ADA spaces as appropriate to meet standards. 
• Replace entry. 
• Mill and overlay parking lots and east access drive. 
• Overlay bituminous sidewalks around front of school. 
• Repair and or replace spalling concrete curb sections. 
• Install wheel stops at parking adjacent to building near maintenance area. 
• Paint parking spaces in maintenance area to better defi ne parking. 
• Designate a material storage area and install screening. 
• Install School Zone signs on Allen Avenue. 
• Relocate and localize dumpsters and install screening. 
• Place trash and recycling receptacles in courtyard.
• Install bike rack(s)
• Install lighting in parking lots. 
• Install curbing and catch basins along east access drive to mitigate pavement erosion. 
• Inventory catch basins and clean where necessary. Replace cover of CB in front grass area with beehive cover.

Structural System Analysis
Structural System Description: 
Building A
• Roof: Tectum roof deck on bar joists, with joists spanning to steel beams and columns. Roofi ng is EDPM.
• Second/Third Floor: Concrete slab on form deck spanning to bar joists, with joists supported by steel beams and 

columns.
• First Floor: Cast-in-place slab on grade.

Building B
• Roof: Tectum roof deck on bar joists, with joists spanning to steel beams and columns. Roofi ng is EDPM.
• Second Floor: Concrete slab cast on metal cellular deck, supported by steel beams and columns encased in gyp-

sum/concrete.
• Elevated Mezzanines: Concrete slab on metal deck spanning to steel beams. Beams are either cantilevered from 

main building columns or hung/posted from second fl oor framing.
• Ground Floor: Cast-in-place slab on grade

Lateral Force Resisting System (LFRS):
Building A
No existence of an LRFS could be documented. Perimeter CMU walls will contribute some, however with the 
amount of openings and breaks due to cantilevered construction, the walls will provide minimal resistance. The 
roof is generally not well connected to the walls, so it’s unlikely there is a load path to bring lateral forces from the 
diaphragm to the walls.

Building B
Most likely consists of perimeter CMU walls. However, roof is generally not well connected to walls, so it’s unlikely 
there is a load path to bring lateral forces from the diaphragm to the walls.

Site Analysis
Casco Bay High School and PATHS is located on a 30.3 acre parcel of land within the R3 and R5 residential zones. 

Accessibility 
ADA accessibility is fair throughout the site, ADA parking spaces have signs, ramps and crosswalks have detectible 
warning panels. However, the grades at the ADA ramp at the bus loop appear steeper than allowable and some 
ADA parking  spaces need to be repainted. 

Circulation
Casco Bay High School and PATHS is accessible via Allen Avenue. There is good circulation and separation between 
bus drop off area and parent drop off. 

Safety/Security
Observed students entering the parking lot fast and a lack of safe passage through parking lot for pedestrians. 
Observed low hanging overhead electric along the east side of the access driveway. 

Recommendations
• Relocate or raise low hanging overhead electric lines along east access drive. 
• Paint crosswalks and install signs in parking lot to improve safe passage of pedestrians. 
• Adjust grades of ramp at bus loop to within allowable ADA tolerance. 
• Parge truncated dome panel at bus loop. 
• Paint ADA spaces as appropriate to meet standards. 
• Replace entry. 
• Mill and overlay parking lots and east access drive. 
• Overlay bituminous sidewalks around front of school. 
• Repair and or replace spalling concrete curb sections. 
• Install wheel stops at parking adjacent to building near maintenance area. 
• Paint parking spaces in maintenance area to better defi ne parking. 
• Designate a material storage area and install screening. 

• Install School Zone signs on Allen Avenue. 
• Relocate and localize dumpsters and install screening. 
• Place trash and recycling receptacles in courtyard.
• Install bike rack(s)
• Install lighting in parking lots. 
• Install curbing and catch basins along east access drive to mitigate pavement erosion. 
• Inventory catch basins and clean where necessary. Replace cover of CB in front grass area with beehive cover. 

commendations
• Relocate or raise low hanging overhead electric lines along east access drive. 
• Paint crosswalks and install signs in parking lot to improve safe passage of pedestrians. 
• Adjust grades of ramp at bus loop to within allowable ADA tolerance. 
• Parge truncated dome panel at bus loop. 
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Exterior Wall System Description:
At Building A, exterior walls consist of brick/CMU walls 
tied to steel framing. At Building B, exterior walls con-
sist of structural CMU with tied brick veneer.

Foundation System Description:
Frost protected, shallow foundations assumed.

Structural Conditions and Concerns:
• There are several snow drift zones created by high 

and low roofs around the building (occurs mostly 
at low roofs surrounding gymnasium and pool). 
It’s unlikely the roof framing has capacity to resist 
these loads, since snow drifts were not well ac-
counted for by the design codes at the time of 
construction.

• Lintels at windows and doors, as well as relieving 
angles at cantilevered construction, are not galva-
nized and are rusting. Recommend replacing the 
lintels in the near future. Repairs to relieving angles 
over large openings and at cantilevered projections 
will be diffi cult and expensive. Thus, we recom-
mend monitoring these conditions periodically and 
performing repairs on a case by case basis.

• Tectum deck in both buildings is not connected to 
roof structure in either building. The tectum can be 
pulled off the building during a severe wind uplift 
event. Without the connections, the tectum also 
does not provide any bracing for the top chord of 
the roof joists, which reduces the joist capacities. 
We recommend adding connections to the roof 
joists in the near future.

Fire Protection Systems Analysis

The 6” sprinkler entrance is supplied by municipal 
water and does not have a testable backfl ow preventer.  
The sprinkler system is a complete automatic wet sys-
tem with (2) 4” risers and a 4” storz fi re department 
connection.   A 50 hp electric fi re pump was installed to 
boost municipal water pressure.  Expected useful ser-
vice life for the installed electric fi re pump is 25 years.

The sprinkler piping system throughout (except where 
building renovations required sprinkler piping modifi -
cations) is vintage to the original building.  The ex-
pected useful service life for installed sprinkler piping is 
40 years.

It is recommended to provide an allowance to hire a 
Fire Sprinkler Consultant/Designer to perform an in 
depth analysis of the existing system.  Given the that 
the system is beyond the useful service life, especially 
the service entrance and fi re pump, and that Hazard 
occupancies may have change thru renovations, it could 
require a complete redesign and a complete new NFPA 
13 automatic sprinkler system installation. 

Corroding relieving angle

Corroding relieving angle

Second fl oor deck corrosion below bay doors

Tectum deck with tie down connections Fire Sprinkler Entrance With Pump

Plumbing Systems Analysis

The domestic water enters the facility as a 3” ser-
vice in the boiler room of (B) Building. The service is 
protected by (3 parallel) RPZ style backfl ow pre-
vention devices that appear to meet current code 
requirements.

Domestic hot water for the facility is generated by 
an Adamson Global Industries vertical hot wa-
ter maker, also located in the boiler room, which 
incorporates both a steam heater and an electric 
immersion heater. During the heating season, the 
domestic water is heated via the steam boilers and 
in the off heating season, with the steam boilers 
off line, electricity is used to heat the water. Electric 
heater is sized at 36 KW. This heater appears fairly 
new, not original to the facility and in good overall 
condition. There are no reported problems with hot 
water capacity.  HW recirc pump operates to main-
tain temperature setpoint.

Plumbing piping consists of copper and cast iron for 
the original building, and copper and PVC in areas 
that had renovations.  Storm water and sewer are 
separated systems. 

Natural gas services the building; entrance is at 
boiler room.

Plumbing fi xtures are in good operating condition 
and well maintained.  Most fi xtures are low fl ow 
type, vitreous china.  Water coolers are ADA bi-level 
with integral bottle fi ll.  Some original fi xtures, 
such as janitor sinks are vintage.

Plumbing sanitary, vent, and rain water piping con-
sists of cast iron original building.  Water distribu-
tion piping is copper.  Most piping is in fair to good 
condition, however the 1970s piping systems are 
beyond their useful service life of 30 years. 
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Mechanical Systems Analysis

Heat for the entire facility is provided by a low pres-
sure steam distribution system. The steam is generated 
by a pair of HB Smith, 17 section 650 Mills Boilers each 
sized at 5,333,900 BTU/hr. The boilers are original to 
the facility, of 1976 vintage, but have recently had new 
burners installed to fi re natural gas, in lieu of oil as 
originally designed.  The expected service life of cast 
iron boilers is 30 years, assuming annual maintenance. 
The 20,000 gallon fuel oil tank has recently been aban-
doned, cleaned, and fi lled with fl owable fi ll.  Conden-
sate is returned from the facility via a system of both 
above ground and below ground condensate piping to 
a central Hurst boiler feed tank/pump unit, installed a 
few years ago to replace the failed feed unit.  Combus-
tion air is provide thru louvers and high-low ductwork; 
it was not determined if the opening sizes meet current 
code requirements for the existing boiler plant.

Steam heating is provide to buildings A & B via original 
vintage steam and condensate piping systems.  Typi-
cal expected service life of heating piping systems is 30 
years.

Building B (PATHS) is most all original vintage rooftop 
and indoor H & V systems that had an expected service 
life of 20 to 25 years.  All other indoor terminal heating 
(fi ntube & convectors) and classroom type unit ventila-
tors are original vintage that had an expected service 
life of 20 years.

Building A (CBHS & PATHS) classroom and trade spaces, 
and throughout the second and third fl oor areas, uti-
lize fl oor mounted unit ventilators and supplemental 
steam radiation for heating and ventilating, with no 
mechanical cooling.  The China Math and Humanities 
Classroom (Room 320) on the third fl oor, is served by a 
Trane Precedent packaged rooftop HVAC unit, sized at 
8 ½ ton, which provides space conditioning through-
out. The unit incorporates a DX refrigerant coil for 
cooling and a duct mounted steam coil, located in the 
ceiling space of the classroom, for heating.  All other 

Where the original piping systems are beyond their 
useful service life, it is recommend to replace the piping 
systems before they start to fail.    Install new PVC pip-
ing for Sanitary, vent and rainwater piping systems and 
new copper piping for CW & HW distribution systems; 
the copper piping will have lead free solder, a current 
code requirement.

Domestic Water Entrance

Domestic Water Heater & Storage

Recent Fixture Upgrades

Vintage Domestic Water Piping

RTUs are sized and confi gured to provide zoned air 
conditioning based upon both space function and 
exposure. The north and south interior functional 
spaces each have their own unit as do the north-
west and southwest perimeter zones. The units are 
Trane Precedent series, sized at 7 ½ and 8 ½ tons, 
and the perimeter zone units are sized at 6 and 7 ½ 
tons.  Packaged roof top AC units (RTUs) have and 
expected service life of 15 to 18 years.

The Tel/Data room (IT Tech) on the third fl oor is 
served by, primarily, a recently installed Data Aire 
split system computer room air conditioner, with 
i9ts condenser located on the roof above. A second, 
split system air conditioner, manufactured by Trane, 
exists in the room and is reported to provide back-
up cooling for the space. This latter system appears 
to be original to the facility. Both systems appear to 
be sized at 10 tons of cooling. 

The second fl oor Common Space (formerly the Li-
brary Suite) is served by several systems, all of which 
appear to be original to the facility construction. In 
addition to the split system AC unit, there is a heat-
ing and cooling unit ventilator at the exterior wall 
of the Great Room which provides space ventilation 
as well as heating, via a unit mounted steam coil, 
and supplemental cooling via an on board DX coil. 
Relief air is ducted up to the roof via a centrally 
located duct chase.

The original unit ventilators continue to provide 
space heating and ventilation throughout the 
functional spaces, controlled via pneumatic wall 
mounted thermostats, relocated to facilitate past 
renovations. This original ventilating and heating 
equipment had a service life of 20 years.

The temperature controls for A & B buildings are 
mostly pneumatic with some DDC electric/pneumat-
ic upgrades; typical expected service life of pneu-
matic controls is about 20 years.
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Electrical Systems Analysis

Electrical System Distribution
The service is underground, with a primary feeder 
from overhead utility lines terminating at a utility-
owned pad-mount transformer.  The service en-
trance conductors from the transformer are build-
ing wire in underground conduit and terminate at 
a 1976 vintage, 3000-amp, 480/277-volt 3-phase, 
4-wire  GE fusible switchboard with a ground-fault 
protected main fusible switch.  The switchboard is 
at the end of its anticipated useful life.  We recom-
mend performing an infra-red scan of the service 
equipment to assess condition of contacts and ter-
minations.  In the longer term, the equipment and 
service entrance conductors should be replaced.

Branch-circuit panels are mostly old GE panel-
boards.  A couple of light-commercial-grade load 
centers have been added, as well as few modern 
panelboards in the CBHS area, but the majority of 
the panelboards have exceed their anticipated use-
ful lives.

The school is equipped with two emergency gen-
erators. One is a diesel Cummins unit that was 
installed in 2010 to serve the Emergency Operations 
Center (EOC).  The other is an 85-kW diesel Pincor 
unit that appears to be original to the building 
and has failed.  The failed unit was connected to 
serve the building’s heating plant, fi re pump, and 
emergency egress lighting in many areas.  Consider-
ing that the 85-kW Pincor Generator is essential to 
operation of life-safety systems in many areas, we 
recommend immediately replacing it and its associ-
ated automatic transfer switch.

Based on what can be seen from a visual inspec-
tion, wiring throughout the building appears to 
be a mixture of building wire in conduit and MC 
cable, although some type SER cable has also been 
installed.  The wiring varies in age and condition as 

Most all HVAC systems, boiler plant, piping distribu-
tion systems, and temperature controls are beyond 
their expected service life with the exception of a few 
packaged RTUs on building A roof which are anywhere 
from recent replacements to RTUs at mid-life.   It is 
recommended to replace the existing heating plant, 
distribution piping systems, H & V equipment, and 
heating terminals with new hot water heating equip-
ment and piping.  Where natural gas already exists at 
the building a condensing boiler plant with VFD hot 
water pumps would provide the most effi cient heating 
system.  Replace existing UVs and roof top H & V units 
that serve Building B with new ERUs and low tempera-
ture fi ntube as a cost effective option.  New direct fi red 
gas MUA units will provide makeup air to the shop 
spaces in lieu of MUA units with HW coils that require 
freeze protection. The building requires complete new 
DDC electric temperature controls system with graphics 
that will integrate with City’s front end components.

Building B AHUs in Penthouses

Boiler Feed System

Existing Steam Boilers

Typical Class Style UV

DDC & Pneumatic Controls

IT Dedicated AC Unit  
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the program has evolved since the building was origi-
nally constructed, but most of the wiring in the PATHS 
area is at the end of its anticipated useful life.  

Receptacles appear to be located appropriately for the 
current program.

Service Entrance Switchboard

A typical Original Panelboard

A Newer Panelboard in the CBHS Area

An Old Panelboard that Once Experienced a Fault

Failed Pincor Generator

2010 Emergency Generator Serving EOC

Interior Lighting
Interiors areas throughout the school are illuminated 
by various styles of fl uorescent fi xtures.  Installed fi x-
tures include lens troffers, recessed fi xtures with para-
bolic diffusers, recessed high-performance fl uorescent 
fi xrures, surface mounted wraparounds, pendant linear 
luminaires with industrial diffusers, fl uorescent high-
bay luminaires, and strip fi xtures.  Most types utilize 
T8 lamps, although T12 lamps are still in use in some 
areas.  In many Shop areas of PATHS, T8 fl uorescent 
Instant-start ballasts are in use with occupancy sensor 
control, resulting premature lamp failure.  Lighting 
throughout should be updated to LED with high per-
formance optics as part of any planned facility reno-
vations.  Except for some recently-renovated areas of 
CBHS, the fi xtures are generally at or near the end of 
their anticipated useful lives.  All existing fi xtures will 
reach the end of their anticipated useful lives within 20 
years.

Industrial Fluorescents at PATHS

A CBHS Classroom with Recessed High-Performance luminaires

Recessed Parabolic Fixtures in CBHS Assembly Area
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Exterior Lighting
Exterior lighting is a mixture of old HID site pole lights 
and recently installed LED pole lights and wall packs.  
The city is currently in the process of replacing old HID 
pole lighting with LED.  Approximately 15 pole light 
have not yet been updated.  We recommend replacing 
the remaining HID pole lights with LED.

LED Wall Packs

Emergency Lighting System
Emergency lighting is provided by emergency bat-
tery units in some areas, but other areas currently 
have no functioning emergency lighting due to the 
failed emergency generator.  Exterior areas of exits 
do not have emergency lighting.  Exit signs with 
are appropriately located to mark means of egress, 
although some units currently have no emergency 
power source due to the failed emergency genera-
tor.  All existing units will reach the end of their 
anticipated useful lives within 20 years.  As stated in 
the “Electrical System Distribution” section of this 
report, the failed emergency generator should be 
replaced immediately in order to provide functional 
emergency lighting for all areas.  We also recom-
mend providing emergency lighting at exterior of 
building exits.

A Combination Exit Sign/Emergency Lighting Unit

An Exit Sign that is Not Currently Working

Fire Alarm System
The fi re alarm control panel is a 1980’s vintage conven-
tional zoned FCI control panel.  The system does not 
monitor the fi re pump, and does not monitor various 
sprinkler system zones separately.  Occupant notifi ca-
tion in the shop areas does not comply with current 
standards.  We recommend providing a complete new 
addressable fi re alarm system.

Fire Alarm Control Panel and an Obsolete Strobe

A Newer Notifi cation Appliance

Lightning Protection System
The facility is not equipped with a lightning protec-
tion system.

Data/Telephone/Classroom Intercom/Clock Systems
Telephone service to the building is installed in 
an underground 2” conduit that originates at the 
utility riser pole.  Telephones are Cisco Voice-over-
internet-protocol (VOIP) units that are part of a 
district-wide network connected to servers located 
at the Portland Arts and Technology High School 
(PATHS) building.  Paging is provided by Atlas 
Sound amplifi ers that are integrated with the VOIP 
phone system.

Data service is an overhead fi ber optic cable that 
terminates in a storage room on second fl oor.  In-
termediate distribution frames (IDF’s) are located 
in shared areas that do not provide adequate space 
dedicated to telecommunications.  In some areas, 
old data cables were abandoned in place when the 
cable plant was updated.  WIFI is available through-
out the school.  We recommend provide dedicated 
spaces to house terminations and equipment and 
providing cable pathways and infrastructure in ac-
cordance with BICSI standards.

Classrooms are equipped with ceiling mounted 
projectors in classrooms. 
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Fiber Optic Entrance Backboard

An IDF Where old data cable were abandoned when an up-

date was completed.

Security Systems Analysis 

The intrusion alarm is a GE system that is not 
integrated with district-wide network.  Separate 
controls panels are installed in buildings ‘A’ and ‘B’.  
There is no panic alarm system.  The intrusion de-
tection system should be updated to a system that 
is integrated with the district-wide network system.  
 
Access at the main entrance is controlled by elec-
trically operated door hardware controlled at the 
main offi ce, which has a direct line of sight to the 
entrance. Other selected entrances have access 
control keypads.

The school is equipped with a security camera sys-
tem that consists of twelve cameras that cover both 
interior and exterior areas and are connected to the 
district-wide network. The cameras are web-based 
but not directly accessed by police.  Recorded video 
can be transmitted via email.

An Intrusion Alarm Keypad

An Access Control Keypad



143Existing Conditions Documentation and Findings

CASCO BAY AND PORTLAND ARTS & TECHNOLOGY HIGH SCHOOL

City of Portland and Portland Public Schools
Facilities Assessment of School BuildingsS E B A G O  T E C H N I C S 

SITE ANALYSIS

(IN FEET)
1 INCH =       FT.

0
GRAPHIC SCALE

804040 20

40



144 Existing Conditions Documentation and Findings

CASCO BAY AND PORTLAND ARTS & TECHNOLOGY HIGH SCHOOL

S E B A G O  T E C H N I C S City of Portland and Portland Public Schools
Facilities Assessment of School Buildings

FIRST FLOOR PLAN
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SECOND FLOOR PLAN
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THIRD FLOOR PLAN
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General Building Data

Address:   370 Stevens Avenue, Portland, ME

Serving Grade Levels:  9 - 12

Number of Students:  943

Number of Faculty and Staff: 136

Original Construction Date: 1923

Date of Addition(s):  1982

Building Age:   93 Years

Building Footprint:  67,000 Square Feet

Number of Stories:  4

Building Area:   173,000 Gross Square Feet

Total Site Area:   18.7936 Acres (additional rec fi elds 6.8154+0.6528)

Zoning Designation:  R5 Residential / ROS Recreation Open Space

Aerial View Main Entry

Overview

Deering High School was established in 1874 after 
Deering, Maine seceded from Westbrook, Maine in 
1871. It is named after the town of Deering, which was 
later annexed by the City of Portland in 1898. The fi rst 
Deering High School building eventually became Long-
fellow Elementary. The second building was completed 
in 1889. It burned down in 1921, but was rebuilt in 
1923.  An addition was constructed in 1982.

The only sprinkler system is a wet system serving the 
lobby area in the 1982 addition.  It was stated by the 
School Facilities Manager that a new automatic sprin-
kler system with 100% coverage is planned for installa-
tion next year (2017).

Plumbing piping systems are comprised of some origi-
nal vintage with most from 1970’s and 80’s renovations.  
Plumbing fi xtures have been upgraded recently.

With the exception of the steam boiler plant (replaced 
new boilers 2014 less the boiler feed pump unit) most 
all HVAC systems are original to 1970’s and 1980’s era. 

Site Analysis

Deering High School and associated athletic fi elds 
are located on three parcels of land making up a 
total of 26.3 acres within the R5 Residential and ROS 
Recreation Open Space zones.

Accessibility 
No primary ADA access. ADA parking is not compli-
ant. 

Circulation
Deering High School is accesible via Stevens Avenue 
and Ludlow Street. Buses drop off along Stevens Av-
enue (Parent drop off?). Good fi re lane access along 
3/4 of building. 

Safety/Security
Students observed entering through mutiple en-
trances with no security check. 

Recommendations
• Handrail replacement and reconfi guration 

needed at the rear stairwall nearest the Ludlow 
Street parking lot. 

• Handrail installation needed on stairs at north 
side of the building. 

• Update grade, signage, striping, accessible 
route, etc. to bring ADA parking into compli-
ance. 

• Adjust ADA ramp at rear of building to reduce 
the ramp lip to 1/4” or less. 

• Install detectable warning panels at Ludlow 
Street parking lot. 

• Bollards at rear of building to be replaced. 
• Mill and repave parking lot off Ludlow Street 

and pave “Permit Parking” spaces. 
• Replace sidewalk in front of school south of the 

patio circle. 
• Install wheel stops in staff parking lot at build-

ing and along grassed/sidewalk at faculty/stu-
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dent parking in rear. 
• Install Compact Parking signage as appropriate. 
• Consider installing sidewalk along south side of 

building. 
• Install sidewalk connectors from Faculty/Student 

parking to sidewalk. 
• Install catch basin and connect to existing drainage 

to resolve ponding near dumpsters. 
• Adjust catch basin covers in Faculty/Student parking 

lot to grade and patch pavement. 
• Install screening around dumpster. Recommend 

swapping dumpster and recycle area with facility 
maintenance parking. 

• Re-establish grass area between Deering High 
School and Longfellow Elementary School. 

• Paint fl agpole. 
• Install additional lighting around building. 
• Install splash blocks at down spouts. 

Structural System Analysis
Deering high school is comprised of two buildings: 
• Original building circa 1922 (with small expansion 

later extensions).  Partial drawings available.
• 1982 Addition containing some classrooms, the 

gymnasium, the cafeteria, and the library. Partial 
drawings available.

Structural System Description: 
Original building:
• Foundations: expected to be cast in place concrete. 

Top of perimeter wall visible in several locations 
around the perimeter. Below the auditorium con-
crete piers are visible.

• Ground fl oor slab: Expected to be concrete slab on 
grade (not visible, covered in fl oor fi nishes) 

• Elevated slabs: 3½in concrete slab spanning to one 
way concrete ribs bearing on masonry walls except 
in the corridors where the slab is a 6 in. one way 
slab. In some areas (including below the audito-
rium) the concrete ribs span to concrete beams sup-
ported on concrete piers or lally columns. 

• Roof construction: 

Boiler chimney

Site wall

Site wall

Site wall

Lintel condition

Cast stone condition

• fl at areas: similar to fl oor construction
• Pitched roofs: wood planks bearing on 

wood rafters supported by a wood beams 
and posts. The framing was reinforced at 
the beam to column connections and with 
new steam walls.

• Roof over the central portion and above the 
north wing west end are steel framed (the 
north wing with trusses)

1982 Addition:
• Foundations: expected to be cast in place con-

crete. Top of a perimeter wall visible in several 
locations around the perimeter

• Ground fl oor slab: Expected to be concrete slab 
on grade (not visible, covered in fl oor fi nishes)

• Elevated slabs: concrete slab on metal deck 
bearing on bar joists spanning to steel beam 
and HSS columns.

• Roof construction: 
• Low roof (gymnasium): planks bearing on 

long-span joists bearing on steel beams and 
steel columns.

• High roof: 1½ in metal deck bearing on 
steel joists spanning to steel beams and 
columns.

Lateral Framing Resisting System:
• Original building: assumed to be mass masonry 

walls.
• 1982 Addition: (not observed) assumed to be 

brace frames.

Exterior Wall System Description:
• Original building: mass masonry/brick walls with 

some terracotta tiles (covered on the inside 
with plaster). 

• 1982 Addition: brick veneer. Back up varies be-
tween CMU and LGMF.

Structural Conditions and Concerns:
• Boiler Chimney
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Lintel condition

Spalling concrete

Water damage

Exterior column

Fire Protection Systems Analysis

The only building sprinkler system coverage is a wet 
riser that serves the lobby area in the 1982 addition.  
The 3” sprinkler entrance is located adjacent to the 
water entrance located in the basement of the original 
building (original locker room).

It was stated by the School Facilities Manager that a 
new automatic sprinkler system with 100% coverage is 
planned for installation next year (2017).

Fire Sprinkler Entrance

Plumbing Systems Analysis

The building has a municipal water service as well as 
municipal sewer.  The 3” water entrance has a test-
able double check backfl ow preventer that appears 
to be era 1980’s.  Domestic hot water serving the 
original building is provided via indirect steam wa-
ter heater/storage (1960’s? era) and end of is useful 
service life. There is a master DHW mixing valve and 
recirculation pump. The addition has a (1,000 gal) 
indirect water heater via boiler water during heat-
ing season and (2) 40 gallon electric water heater 
during summer season.  The indirect water heater 
and (3) mixing valves are 1982 vintage and the elec-
tric heaters are 2011 vintage.
The water distribution and sanitary piping through-
out the rest of the building is mainly 1970s and 
1980’s with some vintage and appear to be ad-
equate although at the end of their service life; 
consideration of complete replacement would de-
pend on rate of piping failures or pending building 
renovation projects.
  
Plumbing fi xtures have recently been updated to 
low fl ow fi xtures in kind. 

Natural gas entrance located at the boiler room 
serves the boilers and kitchen equipment.

The existing plumbing systems are mostly in good 
operating condition and maintained.  The original 
building indirect steam to DHW maker/storage unit 
is past its useful service life and requires replace-
ment.  A new indirect DHW maker/storage (500 
gal) unit will include controls and a new dedicated 
condensate return unit.  The addition DHW mixing 
valves and vertical indirect heater/storage are 35 
years old are beyond their useful life and should be 
replaced before a major failure.

Indirect Steam DWH and Storage Original Bldg
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DHW Mixing valves  Addition

Indirect DWH and storage Addition

Plumbing Fixture Upgrade

Mechanical Systems Analysis

The heating plant is comprised of (3) new Hurst 
Firetube Series 500 boilers recently replacing the ex-
isting steam boilers in 2014.  The new boilers have 
a gross output of 2,678 MBH per boiler.  The fuel 
source is only natural gas where the fuel oil system 
has recently been removed.  The boiler combustion 
air is supplied via a Tjernlund variable speed com-
bustion air fan installed around 2011. The boiler 
feed pump tank unit is beyond its useful service life 
and is in need of replacement due to ongoing leaks 
and repair.  

The heating plant serves the original building 
steam unit ventilators, radiation, and indoor AHUs 
with steam coils.  It also serves the 1982 addition 
steam to heating hot water heat exchanger located 
in the boiler room.  Constant volume lead/lag B&G 
pumps, appear to be 1982 vintage, circulate the re-
set hot water (via 3-way mixing valve) throughout 
the addition. The HW supplies radiant, CUHs, unit 
ventilators, as well as (2) roof top ERUs that serve 
the gym and weight room. 

Controls serving the heating system and equipment 
is mostly pneumatic with little DDC electric.

The existing HVAC systems in general are in fair to 
good operating condition, however most equip-
ment, except the boiler plant, is beyond its use-
ful service life and in need of replacement.  How 
and when to replace the equipment depends on 
whether there are planned building renovations 
or replace systems as a major HVAC upgrade.  One 
recommendation is to convert the original building 
to heating hot water which will replace the aged 
equipment and steam / condensate piping.  Steam 
piping controls and traps have been maintained but 
piping failures may increase in the near future.  If 
converting the original building to HW is a poten-
tial upgrade in the near future, then it is recom-

mended to not replace the AHUs and terminal equip-
ment where it would have to be replace in the HW 
conversion.  Also, AHU systems will most likely change 
to more effi cient systems such as ERUs for 100% ven-
tilation air ducted directly to occupied spaces and the 
space heating by fi ntube radiation or other terminal 
heating units. 

Options for the addition upgrades would be to replace 
systems such as the gym H&V units with a single roof-
top unit and combination ERU module with economizer 
cooling ability and replace the weight room rooftop 
ERU with new in kind. Both of these systems are in cur-
rently in need of repair and beyond their useful service 
life.  Other systems serving the addition locker rooms, 
cafeteria, admin could have in kind upgrades with OA 
ventilation brought up to current codes.

Temperature controls are aged and beyond their useful 
service life and should be replaced with DDC electric 
controls in the near future. A controls upgrade could be 
coordinated with the HW conversion project or possibly 
beforehand if coordinated for future basis of design air 
handling systems.

ERU Serving Weight Room

New (3) Steam Boilers

Vintage Boiler Feed Pump Unit
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Electrical Systems Analysis

Electrical System Distribution
The building receives underground primary electri-
cal service to a utility transformer vault located in 
the building.  The vault was not accessible at the 
time of our visit as it requires utility company pres-
ence to access, but the current arrangement with a 
transformer vault located within the building is an 
obsolete design.  The service from the utility trans-
formers is rated 1600 amps at 208/120V 3-phase, 
4-wire and terminates at a 1983 vintage GE switch-
board located in an electrical room adjacent to the 
vault.  

The existing service entrance switchboard is near 
the end of its anticipated useful life, but the ac-
tual useful life of this type of equipment can vary 
widely depending upon conditions at a particular 
site.   Considering the age of the switchboard, an 
infra-red scan of the equipment is recommended 
in order to assess the condition of its contacts and 
terminations.    In the longer term, we recommend 
updating the service to a pad mounted utility trans-
former arrangement and upgrading the service to 
480/277V as part of any planned facility renova-
tions; this work should include providing a separate 
utility electric meter for the leased cellular equip-
ment area in the attic.

Branch-circuit panels throughout the building are 
primarily a mixture of Square D panelboards that 
were installed in the Summer of 2016 to replace 
obsolete panelboards and 1983 vintage GE panel-
boards that are nearing the end of their anticipated 
useful life.  It appears that the new panels were 
connected to the existing feeders.  A couple of 
obsolete panelboards remain to be replaced.  Light-
commercial-grade load centers are in use in the 
MDF room, the leased cellular phone equipment 
room in the attic, and the Boiler Room.  Some cor-
ridor panelboards are mounted higher than would 

AHU Serving Band Room

Vintage Pneumatics Addition

AHU-11 Serving 1st Flr Adjacent to Boiler Rm

be permitted by current code.  

The anticipated useful life of branch-circuit and distri-
bution panelboards is generally considered to be 30 
years, although many environmental factors such as 
cleanliness, moisture, salt content, and temperature 
can impact the actual performance life of circuit break-
ers and electrical equipment.  It is very common for 
electrical equipment to remain operational and in use 
for signifi cantly longer.  The biggest concern regarding 
older panelboards is whether or not the circuit break-
ers will operate as designed in the event of a fault in 
the circuit.  While circuit breakers can be tested, the 
testing is generally more costly than simply replacing 
the circuit breakers when dealing with branch-circuit 
and smaller distribution-type devices.  The 1983 vintage 
panels and light-commercial-grade load centers should 
be replaced with modern panelboards.  Panelboards 
that are mounted higher than permitted by NEC should 
be relocated.

The 1983 Addition is supplied by a feeder from the 
main switchboard.  The feeder voltage is stepped up 
to 600V via a 300kVA transformer located in the main 
electric room, then stepped back down to 208/120V 
via a second 300kVA transformer located in the 1983 
building electric room.  We expect this arrangement 
was chosen in order to allow smaller conduits and wir-
ing to be used for the feeder between the switchboard 
and the addition electric room.  The transformers are 
at the end of their anticipated useful lives.  We recom-
mend deleting the 600V transformers and providing a 
480V feeder to the 1983 building as part of the service 
entrance upgrades recommended above.

A small 2011 vintage Briggs & Stratton 240/120V single 
phase generator provides backup power to the Data 
Center via a residential/light-commercial grade combi-
nation automatic transfer switch/load center unit.  This 
equipment is in good condition, but does not offer 
capacity to serve any building systems other than the 
data center it currently serves.
Based on what can be seen from a visual inspection, 

branch-circuit wiring appears to be a mix of build-
ing wire in conduit and MC cable.  The wiring varies 
in age and condition.  Some very old cloth covered 
wire in conduit was noted at an open junction box 
in the attic.  It was also noted that extension cords 
are in use in the boiler room for chemical feed 
pumps due to the receptacles intended to serve 
the pumps being improperly located.  Abandoned 
wiring was observed at a wall abutting the electric 
room and in the attic above the old gymnasium.  
Any cloth wiring that remains should be updated to 
modern type THHN/THWN building wire in conduit 
or MC cable.  Abandoned wiring should be re-
moved.  Receptacles should be located appropriately 
to eliminate the need for extension cords.

Typical 1983 vintage branch-circuit panelboards
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Typical Square D panelboard installed to replace an obsolete 

panelboard.

A new panelboard adjacent to an old load center in boiler room.

An obsolete panelboard.  Most of these have been replaced, but 

a couple remain

Generator serving data center

Combination automatic transfer switch/load center

Junction box in attic containing old cloth-covered wiring as 

well as modern wiring.

A very old, obsolete light switch in attic.  Wiring is presumed 

to be obsolete cloth-covered conductors.

Old lighting and wiring abandoned in attic above old gym

Interior Lighting
Classroom lighting is primarily a mix of recessed 
lens troffers and surface mounted wraparound 
style fl uorescent fi xtures, but old louvered linear 
classroom fi xtures remain in some rooms.  Offi ces, 
corridors and toilets are illuminated by a mix of 
recessed lens troffers and wraparound fl uorescent 
fi xtures.  Mechanical and storage areas have a mix 
of fl uorescent strips, wraparounds, and industrial 
fi xtures.  Fixture in all of these areas utilize T8 
lamps. We recommend updating the lighting in all 
of these areas to LED with high performance optics 
as part of any planned facility renovations.

Auditorium performance lighting uses modern 2012 
vintage LED theatrical fi xtures, but the house lights 
are very old pendant fi xtures.  Theatrical dimming 
control is provided by ETC Smartpack dimmers that 
are relatively new but are not mounted in an ap-
propriate rack. We recommend updating house 
lighting fi xtures and providing a suitable rack for 
theatrical dimming controls.

The Gym is illuminated by T8 Fluorescent high-bay 
luminaires.  The Illumination level is approximately 
17 footcandles average at 3’ above the playing 
surface.  The IES recommended illumination level 
for high-school basketball and volleyball with some 
spectator capacity is 50 fc average at 3’ above the 
playing surface. The gym lighting should be updat-
ed to LED fi xtures that provide illumination levels 
as recommended by IES.

Gym lighting
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Classroom with lens troffers

Wraparound classroom lighting

Obsolete louvered fi xtures in fi tness room

Corridor lighting

Auditorium theatrical dimmers

Exterior Lighting
Pole-mounted lights are leased from the utility compa-
ny.  Building mounted lighting is mostly LED wall packs 
with full-cutoff optics, although some HID or compact 
fl uorescent outdoor lighting remains, such as at the 
main entrance.  Some walkways and outdoor areas do 
not appear to be illuminated to levels recommended by 
IES. We recommend updating remaining HID or com-
pact fl uorescent lighting to LED with full cutoff optics 
as existing units fail and adding outdoor lighting to 
provide illumination as recommended by IES.

Main entrance and wall pack lighting 

Emergency Lighting System
Emergency battery units with integral and remote 
heads provide emergency lighting for means of 
egress.  The heads are a mixture of LED and incan-
descent.  There is no emergency lighting at the 
exterior of exits.  The LED emergency lighting units 
are in good condition and offer more than 10 years 
of anticipated useful life provided they are properly 
maintained and batteries are replaced as needed.  
Older incandescent units should be replaced with 
modern LED units as they fail.  Outdoor emergency 
lighting should be provided at building exits. 

LED illuminated exit signs with integral battery 
backup are located appropriately for most exits, al-
though some exits have signs that are not illuminat-
ed in the lower level fi tness area.  We recommend 
adding LED illuminated exits with integral battery 
backup in lower level fi tness area.

Combination exit sign/emergency lighting unit with integral 

LED heads

Incandescent emergency light heads and non-illuminated exit 

sign
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Fire Alarm System
The fi re alarm control panel is a 1980’s vintage con-
ventional zoned panel that is obsolete.  Heat detectors 
protect most areas, although some attic spaces that 
have no sprinkler protection also have no automatic 
fi re detection.  Many manual pull stations are not lo-
cated as would be required by current code.  Occupant 
notifi cation generally does not comply with ADA or cur-
rent standards.  The system should be updated to a fully 
addressable system.

Pull station located too far from exit – a common condition in this 

building.

Fire alarm control panel

Lightning Protection System
The facility is not equipped with a lightning protec-
tion system.

Data/Telephone/Classroom Intercom/Clock Systems
Telephone service to the building is installed in an 
underground 4” conduit that terminates at the 
Data Center on the ground fl oor;  it is not clear 
where this conduit originates at the street.  Tele-
phones are Cisco Voice-over-internet-protocol 
(VOIP) units that are part of a district-wide network 
connected to servers located at the Portland Arts 
and Technology High School (PATHS) building.  Pag-
ing speakers are integrated with the phone system 
via a TOA 900 series amplifi er.  The VOIP phone sys-
tem is utilized for intercom.  The system is relatively 
new and in good condition. 

The school is equipped with a Dukane master clock, 
but non-system battery clocks are in use in many 
areas due to satellite clock failures.  A network-
connected programmable relay operates program 
bells.  The clock system is obsolete but the program-
mable relay that operates the bells is relatively 
new and reportedly meets the district’s need well.  
We recommend utilizing battery clocks or wireless 
synchronized clocks over replacing the master clock 
system.

Cable (& Service)  
Deering High School is one of the core locations on 
the City’s wide area network.  The network core 
and Main Distribution Frame (MDF) are located in 
the Data Center on the ground fl oor.  Fiber optic 
data service to the building is installed in an un-
derground 4” conduit that terminates at the MDF; 
it is not clear where this conduit originates at the 
street.  There are fi ve intermediate distribution 
frames (IDF’s) located throughout the school.  Some 
of the IDF’s are located in spaces shared with stor-
age or other program uses, but the terminations 
and network equipment are housed in enclosed 
cabinets.  

WIFI connectivity is available throughout the school. 

Approximately half of classrooms are equipped with 
ceiling mounted projectors.  The remainder utilize pro-
jectors on carts.  We recommend providing projectors 
or wall mounted monitors in all classrooms.

IDF #5 – typical enclosed IDF cabinet

MDF

MDF and network core equipment in enclosed cabinets in data 

center.
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Security System Analysis

The intrusion alarm system consists of a 2012 vintage 
Bosch networkable control panel with alarms initiated 
by wireless motion detectors.  The system is integrated 
with the district-wide network.  The building is not 
equipped with a panic alarm.  The system is in good 
condition and well within its anticipated useful life.  
The Data Center has separate keypad for access con-
trol.  Card readers are in used for access control at some 
building entrances.

The school is equipped with (20) power-over-ethernet 
(POE) network cameras that cover both interior and 
exterior areas.  The system is web based and saves ap-
proximately 30 days of video to a network Digital Video 
Recording (DVR) System.

Access control at entrances is provided by (5) video 
intercom door stations that communicate with (3) net-
work phones located in the Security Offi ce, the Main 
Offi ce, and the AP Offi ce.  Video is saved to the DVR 
system.

Security keypad at Data Center

Network video phone

Security camera at main entrance

Video intercom and card access at entrance near 1983 addition.
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GROUND FLOOR PLAN (ORIGINAL BUILDING)
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GROUND FLOOR PLAN (ADDITION)
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FIRST FLOOR PLAN (ORIGINAL BUILDING)
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FIRST FLOOR PLAN (ADDITION)
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SECOND & THIRD FLOOR PLANS (ORIGINAL BUILDING)
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SECOND FLOOR PLAN (ADDITION)
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General Building Data

Address:   282 Cumberland Avenue, Portland, ME

Serving Grade Levels:  9 - 12

Number of Students:  738

Number of Faculty and Staff: 85

Original Construction Date: 1867

Date of Addition(s):  Additions 1923, 1990

Building Age:   149 Years

Building Footprint:  64,868 Square Feet

Number of Stories:  5

Building Area:   250,580 Gross Square Feet

Total Site Area:   2.6765 Acres (additional 0.5471 Parking Garage)

Zoning Designation:  B3 Downtown Business

Aerial View Main Entry

Overview
Established in 1821 originally as a boys’ school, Portland 
High School claims to be the oldest public high school 
still operating in the United States.  A separate school 
for girls was added in 1850, and in 1863 the school 
moved to Cumberland Avenue, its present location. The 
original school building on that site, which is now the 
middle wing of the modern school, was originally divid-
ed into two by a brick wall running from top to bottom 
of the building to divide the girls from the boys. Much 
of the wall has been removed, but its remains can still 
be seen in the basement.  The school was added to the 
National Register of Historic Places on November 23, 
1984.
In 1990 a new annex was opened containing more 
classrooms, a cafeteria, a theater/auditorium and an 
athletic facility. 

The fi re protection equipment and system components 
appear to be compliant, maintained and tested per 
NFPA 25, the exact age of the system was not deter-
mined but believed to have been installed during the 
1990 addition.

Plumbing piping systems are comprised of original vin-
tage as well as 1990’s vintage.  Plumbing fi xtures have 
been upgraded recently.

With the exception of the hot water boiler plant (re-
placed boilers 2011) most all HVAC systems are original 
to 1990 major addition.

Some of the power distribution system is at the end of 
its anticipated useful life.  The remainder will reach it’s 
the end of its anticipated useful life within 15 years.  
Most interior lighting fi xtures are at the end of their 
anticipated useful lives.

Site Analysis
Portland High School is located on a 2.7 acre par-
cel of land within the B3 Downtown Business zone. 

Accessibility 
ADA accessibility is poor. There is one, possi-
bly 2 poorly defi ned ADA parking spaces at the sin-
gle ADA accessibly entrance. ADA ramp is not com-
pliant. 

Circulation
Portland High School is accessible via Cum-
berland Avenue and Chestnut Street. Facul-
ty and staff park in the neighboring parking ga-
rage and there is a limited amount of visitor park-
ing along the street. Buses drop off on Chest-
nut Street and parents drop off on Cumberland Av-
enue. 

Safety/Security
The failing railing and retaining wall are a safe-
ty concern. The railing is in desperate need of re-
placement and the retaining wall needs to be re-
placed or braced to avoid collapse into the building. 

Recommendations
• Remodel or replace ADA ramp at en-

trance with a landing which meets ADA re-
quirements of a minimum of 60” X 60”.

• Defi ne ADA park-
ing space(s), paint and stripe and sign appropri-
ately. 

• Delineated pedestrian walkway and park-
ing in alley between PHS and Church. 

• Repair or replace spalling concrete curb. 
• Enforce no parking rules at loading dock. 
• Install trash and recycling recepta-

cles around exterior of school. 
• Replace decorative fencing throughout site. 
• Replace failed railing and replace or brace lean-

ing retaining wall. 
• Install bike rack(s). 
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• Repaint or replace fl agpole.
• Patch new pavement to resolve puddling. 

Structural System Analysis
Structural System Description: 
Accessible structure limited to attic space. Multi wythe 
brick masonry walls with terracotta fl at arch fl oors 
spanning to steel or iron beams. Riveted steel or iron 
trusses noted in some locations in attic. At center spine, 
steel or iron girders with timber fi ller beams & wood 
decking. Evidence of prior fi re. Repaired roof decking 
locations at wood roof area. 

Lateral Framing Resistance System:
Unreinforced brick masonry walls at exterior with 
topped terra cotta fl oor acting as diaphragms. Historic 
LFRS may be considered obsolete by modern standards 
but appropriate based on age of building.

Exterior Wall System Description:
Multi wythe brick masonry walls; probably some struc-
tural terra cotta walls; fl at brick arches over windows; 
red brick at central spine/yellow brick elsewhere. 
Elaborate corbelling and cast stone elements. Terra 
cotta cornices were likely replaced with GFRC in late 
80’s renovation (Bid Alternate, appear to currently be 
in good condition). Steel plate in window surrounds do 
not appear to have a structural function.

Effl orescence

East entry

Lintel condition

Missing rivet

Retaining wall

Steps

Steps

Window lintel
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Fire Protection Systems Analysis

The 6” sprinkler entrance (1990 circa?) is supplied by 
municipal water. The complete automatic sprinkler 
system is a combination of (2) 4” wet risers, (1) 3” dry 
riser, and a stand pipe riser.  There is a 4” storz fi re 
department connection.    Fire sprinkler piping has an 
expected service life of 40 years and sprinkler heads 
have an expected service life of 25 years.  If it is verifi ed 
that the existing sprinkler system was installed around 
1990 then replacement of the sprinkler heads would be 
required at this time.

Fire Sprinkler Entrance

Plumbing Systems Analysis

The building has a municipal water service as well 
as municipal sewer.  The 4” water entrance has 
three testable double check backfl ow preventers 
in parallel.  It is assumed that the entrance was 
upgraded during the 1990 addition, however there 
were major plumbing upgrades in the early 1970’s 
at which time a new 8” sewer was added to the 
building.  The water distribution and sanitary pip-
ing throughout the rest of the building is mostly 
1970s and 1990’s vintage. Typical expected service 
life for cast iron sanitary and rain water piping 
systems is 30 years; expected service life for copper 
HW & CW distribution systems is 30 years as well. 

Domestic hot water is generated via (2) indirect 
120 gallon super store (HTP mfg.) water heaters 
installed in 2011.  The DHW system has a recirculat-
ing system as well as mixing valve stations.  Typical 
expected service life for indirect water heaters is 15 
years.
Plumbing fi xtures have recently been updated to 
low fl ow fi xtures in kind. 

Natural gas entrance located at the boiler room 
serves the boilers and kitchen equipment.

The piping systems appear to be adequate al-
though they are at or very near the end of their 
service life; consideration of complete replacement 
would depend on rate of piping failures or pending 
building renovation projects.

Indirect Water/Storage Heaters

Recently Replaced Urinals & Flush Valves

Domestic Water Entrance Gym Drinking Fountain & Cuspidor 1990 circa
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Mechanical Systems Analysis

The existing central boiler plant consists of (4) Hydro-
Therm KN-30 gas fi red condensing hot water boilers 
installed in 2011, replacing the previous hot water 
boilers installed around 1989.  Each boiler has its own 
injection pump to supply HW to the building HW loop. 
The gross heating output per boiler is 2,781,000 BTU/
HR. Condensing boilers of this capacity have an expect-
ed service life of 25 years.  Combustion air is supplied to 
each boiler from the boiler room via louvers.

Heating hot water is circulated throughout the building 
by (8) constant speed, base mount Taco pumps (mfg. 
1989); each is sized at 310 gpm.  Base mount pumps 
have an expected service life of 25 years.

Heating hot water (HW) is distributed throughout the 
building with schedule 40 steel piping (Victaulic fi ttings) 
and copper piping systems. There are (2) HW systems, 
(1) serves indoor H & V units, HW coils, and fi ntube with 
straight HW, and (1) system serves RTUs with glycol hot 
water (GHW) providing heating coil freeze protection.  
A plate and frame heat exchanger (rebuilt in 2014) pro-
vides the heat transfer between the plain HW and the 
GHW.  The expected service life of the HW distribution 
piping is 30 years and 25 years for the water to water 
HX.

Ventilation air is supplied thru roof top units (RTUs) 
and indoor heating and ventilation units (H&Vs) in 
combination with inline or rooftop exhaust fans.  Some 
RTUs and H&Vs provide space heating directly but most 
provide space heating thru VAV terminals with reheat.  
Typical expected service life for RTUs is 18 years depend-
ing on location, near the ocean environment for exam-
ple.  Typical expected service life for indoor H&Vs is 25 
years. Typical expected service life for roof top exhaust 
fans is 20 years.

Space heating is provided to classrooms thru RTUs and 
H&V units with VAV terminals and reheat coils.  Other 
spaces such as hallways, bathrooms, and vestibules are 

heated by convectors, unit heaters, and fi ntube.  
Large spaces such as the gym or auditorium have 
dedicated single zone RTUs that provide heating. 
Most all of the terminal heating units have an ex-
pected service life of 20 to 25 years. 

The building automatic control system (BAS) is com-
prised of DDC electric from the 1990s with upgrades 
continuing thru the maintenance program.  Vintage 
hydraulic actuators are failing and leaking and be-
ing replaced with modern direct drive Belimo type 
actuators.  The typical expected service life of DDC 
electric components is 20 years.

The existing HVAC systems in general (with the 
exception of the boiler plant) are in fair to good 
operating condition.  However, most all RTUs, H&V 
units, and heating terminals are at the end of their 
useful service life.  Portland Building Facilities per-
sonnel stated that the RTU coils are wearing thin 
from water velocity erosion which contributed to a 
recent coil failure.  Glycol water sampling should be 
conducted to determine if water quality is causing 
tubing erosion/corrosion as well.

It is recommended to replace RTUs and H&V air 
handlers in kind with new effi cient models with 
VFD fans.  Other equipment such as VAV and duct 
coils should be replaced as well where they are at 
or beyond their useful service life.

Heating pumps are at the end of their useful service 
life and should be replaced with new effi cient 
pumps that have VFD operation.

HVAC piping system prior to the 1990s addition and 
renovation should be inspected for leaks and integ-
rity where these systems are beyond their useful 
service life.  Replacement should be considered.
HVAC exhaust fan systems that are beyond their 
useful service life should be replaced in kind as 
well as the potential to replace with ERUs if the 
additional cost of minor ductwork modifi cations is 

offset by energy savings.

Most all of the BAS DDC systems is beyond the use-
ful service life (other than components upgraded thru 
maintenance) and should be replaced with a new BAS.  
Install all 2-way HW control valves and provide VFD 
drives for new pumps and fan systems at time of BAS 
replacement to take full advantage of energy use sav-
ings. 

Bank of Base Mounted HW Building Pumps

Condensing Boiler Plant

Unit Heater with Hydraulic Valve Actuator

1990s Vintage EF and RTUs

Leaking Actuator and Corroding Solder Joints
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Electrical Systems Analysis

Electrical System Distribution
The service is underground, with a primary feeder from 
overhead utility lines terminating at a 1000 kVA util-
ity owned pad mount transformer.  The underground 
secondary from the pad mount transformer enters the 
building in what was once an interior transformer vault 
and is routed through the building approximately 20 
feet before terminating at three 208/120-volt, 3-phase, 
4-wire service disconnects located in basement.  Service 
disconnect #1 is an early 1970’s vintage 1200-amp GE 
circuit breaker that has exceeded its anticipated use-
ful life.  Service disconnects #2 and #3 are 1990 vintage 
1600-amp Westinghouse fusible switches that are near 
the end of their anticipated useful lives.  The ratings 
of the service disconnects combine to provide a total 
service capacity of 4400 amps.     In the short term, we 
recommend performing an infrared scan of the ser-
vice equipment to assess the condition of equipment 
contacts and terminations.  When the equipment is 
replaced, the new equipment should be located nearest 
the point of entry of the service conductors.  

The service entrance conductors will reach the end of 
their anticipated useful lives within 15 years. We recom-
mend replacing the service entrance conductors when 
the service equipment is replaced.

Indoor H&V Unit with New Actuator

There is also no grounding electrode system con-
nection to the building’s water main.   The ground-
ing electrode system should be connected to the 
metal underground domestic water entrance in 
accordance with code requirements; bonding for 
interior metal piping should also be provided in ac-
cordance with code requirements.   

Branch-circuit and distribution panelboards 
throughout the building are a mix of early 1970’s 
vintage GE panelboards and 1990 vintage West-
inghouse panelboards.  The 1970’s equipment has 
exceeded its anticipated useful life.  All panels 
will reach the end or their anticipated useful lives 
within 5 years.

Based on what can be seen from a simple visual 
inspection the feeders are building wire in conduit.  
Wiring should be replaced in conjunction with pan-
elboard updates.  All power distribution wiring will 
reach the end of its anticipated useful life within 20 
years.

Branch circuit wiring is a mixture of building wire 
in conduit and surface metal raceway, and MC 
cable.  Extension cords are in use in some areas due 
to a lack of appropriately located receptacles.   We 
recommend adding receptacles and branch circuits 
to eliminate the need for extension cords; this work 
should be done in conjunction with power distribu-
tion updates.

Service Disconnect Switches Domestic Water Entrance with No Grounding Electrode Connection

A 1990 Vintage Distribution Panelboard

A Typical 1970’s Vintage Panelboard

Interior Lighting
Most interior areas are illuminated by fl uorescent 
fi xtures of various styles that utilize linear T8 lamps.   
Some corridors have schoolhouse style pendant 
fi xtures that appear to be fi tted with medium-base 
LED lamps.  Auditorium house lighting is mix of 
Metal halide and incandescent recessed downlights.  
Stage work lights are incandescent.  The main 
offi ce has compact fl uorescent downlights and 
wall sconces, as well as schoolhouse style pendant 
fi xtures.

Most of the interior luminaires are at or near the 
end of their anticipated useful lives.  The main of-
fi ce lighting provides Illumination measured at ap-
proximately 7 footcandles average during our visit, 
which is signifi cantly lower than IES recommenda-
tions of 30 footcandles for reading.  Illumination in 
the Gym is also lower than IES recommendations, 
measured at approximately 20 footcandles average 
during our visit whereas IES recommendations 50 
footcandles for high-school competitive play with a 
small number of spectators.    Common area audi-
torium lighting is controlled only by circuit break-
ers, and the theatrical dimming racks are obsolete.  
We recommend updating lighting throughout the 
school  to LED and fi xtures with high-performance 
optics that provide illumination levels per IES rec-
ommendations.  We also recommend updating the 
lighting controls throughout the auditorium area.

Main Offi ce lighting
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Exterior Lighting
Site Lighting is provided by pedestrian-scale pole 
lights that do not have full-cutoff optics.  Building 
mounted exterior lighting is a mixture of LED wall 
packs and High-intensity-discharge (HID) wall packs.  
The HID wall packs and pole lights are obsolete and 
should be updated to LED fi xtures with full-cutoff 
optics.  All existing fi xtures will reach the end of 
their anticipated useful lives within 20 years.

Lighting in a Science Lab

Auditorium Performance and House Lighting

Gym Lighting

A Pole Light and Wall Pack

Emergency Lighting System
Emergency battery units with integral and remote 
incandescent heads provide illumination for means of 
egress.  There is no emergency light at the exterior of 
building exits.  LED illuminated exit signs with inte-
gral battery backup are appropriately located to mark 
means of egress.  All existing units will reach the end of 
their anticipated useful lives within 20 years.  We rec-
ommend updating the emergency lighting units to LED 
and providing outdoor emergency lighting at building 
exits.  

Typical Emergency Lighting Battery Unit

Typical Exit Signs

Fire Alarm System
Fire alarm control panel is a recently installed ad-
dressable Silent Knight model 5820XL.  Occupant 
notifi cation and sprinkler system monitoring have 
been updated, but old initiating devices and zone 
wiring remain.  Each old zone is monitored as an 
addressable point.  Many old notifi cation appli-
ance backboxes are open; blank covers should be 
provided for old notifi cation appliance backboxes.  
We recommended updating initiating devices and 
wiring to fully addressable.

A New Notifi cation Appliance Adjacent to an Old Backbox

Fire Alarm Control Panel
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Lightning Protection System
The facility is not equipped with a lightning protection 
system.

Data/Telephone/Classroom Intercom/Clock Systems
Telephone service to the building is installed in an 
underground 4” conduit.  Telephones are Cisco Voice-
over-internet-protocol (VOIP) units that are part of a 
district-wide network connected to servers located at 
the Portland Arts and Technology High School (PATHS) 
building.  Paging speakers are integrated with the 
phone system via 2015 vintage Peavey Architectural 
Acoustics paging amplifi ers.  The VOIP phone system is 
utilized for intercom.  The system is relatively new and 
in good condition.
 
There is no central clock system.  Battery clocks are in 
use throughout the school.  A network-connected pro-
grammable relay operates program bells.
 
Cable television service to the building is installed in an 
underground 2” conduit.
 
The school has a 2012 vintage Category 6 data network 
cable plant.    WIFI network connectivity is available 
throughout the school.  Some network equipment and 
terminations are housed in open racks in spaces shared 
with other program uses such as storage.  We recom-
mend providing enclosed cabinets to house infrastruc-
ture in shared-use areas.

Projectors are installed in classrooms to facility audio/
visual presentations.

Telephone Utility Demarcation

An Intermediate Distribution Frame (IDF) with Paging Ampli-

fi ers

Security Systems Analysis 
The intrusion alarm system is a 2011 vintage Bosch 
system with wireless motion detectors.  The system is 
integrated with the district-wide network.  There is no 
panic alarm system.  The system is in good condition 
but will likely need to be replaced within 15 years.

The school is equipped with a security camera system 
consisting of network-connected cameras located at the 
exterior of building entrances.  There are no existing 
interior cameras.  We recommend that interior security 
cameras be added to monitor high-risk areas and areas 
not readily visible to staff. Intrusion Alarm System Keypad

Security Camera at Building Entrance
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BASEMENT FLOOR PLAN
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GROUND FLOOR PLAN
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FIRST FLOOR PLAN
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SECOND FLOOR PLAN
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THIRD FLOOR PLAN
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General Building Data

Address:   353 Cumberland Avenue, Portland, ME

Serving Grade Levels:  Not applicable

Number of Students:  Not applicable

Number of Faculty and Staff: Not applicable

Original Construction Date: 1900

Date of Addition(s):  2014

Building Age:   116 Years

Building Footprint:  22,388 Square Feet

Number of Stories:  3

Building Area:   56,644 Gross Square Feet

Total Site Area:   0.5862 Acres

Zoning Designation:  B3 Downtown Business

Aerial View Main Entry

Overview
The building was originally constructed in 1900 and 
renovated in 2014.  It houses the school district’s admin-
istrative offi ces as well as the Bayside Learning Com-
munity, a dedicated learning environment for students 
in kindergarten through 12th grade who struggle with 
emotional disabilities or mental health diagnoses.

The fi re protection equipment and system components 
appear to be compliant, maintained and tested per 
NFPA 25.

Plumbing piping systems are comprised of some origi-
nal vintage with most from 1970’s and 80’s renovations.  
DHW is a vintage indirect steam heater/storage.  Plumb-
ing fi xtures have been upgraded recently.

A lot of the existing HVAC equipment original to the 
1980s renovations have been upgraded/replaced in 
2014.  The original steam systems are still functioning 
with boilers replaced around 1990s(?).

Most of the power distribution system is near the end 
of its anticipated useful life, and the grounding elec-
trode system for the building does not comply with 
current code.

Lighting in the Bayside Learning Center is nearly new, 
but lighting fi xtures in the District Offi ce portion of the 
building are near the end of their anticipated useful 
lives.

The fi re alarm control panel is within its anticipated 
useful life, but aspects of the overall system do not 
comply with current standards for new facilities in 
many areas of the District Offi ce portion of the build-
ing.

Updates are recommended for the security system and 
to protect data networking equipment on the second 
fl oor.

Site Analysis
The District Offi ce and Bayside Learning Center are 
located on a 0.6 acre of land within the B3 Down-
town Business zone. 

Accessibility 
ADA accessibility throughout the site is poor. ADA 
parking spaces and ramps are not compliant. There 
are no detectible warning strips on site. 

Circulation
District Offi ce and Bayside Learning Center are 
accessible via Cumberland Avenue, Portland Street 
and Alder Street. 

Safety/Security
The utility pole between Bayside Learning Center 
and the neighboring building is a safety concern. 
The pole is heavily loaded with wires and trans-
formers. 

Recommendations
• Adjust ramp and/or threshold transition at Bay-

side Learning Center to meet ADA tolerances. 
• Remove any unnecessary wiring at heavily 

loaded utility pole. Relocated wires and/or add 
pedestrian protection as needed. 

• Install wheel stops in District Offi ce parking 
area. 

• Repaint ADA spaces and aisles at District Offi ce 
parking area, paint a striped aisle from parking 
to building.

• Repaint all parking lines.
• Repair or replace sections of sidewalk as neces-

sary. 
• Replace ADA ramps on sidewalks and install 

detectable warning panels. 
• Install sign/fl asher at access to underground lot. 
• Repair chain link fence around District Offi ce 

parking lot. 
• Replace bicycle rack. 
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Fire Protection Systems Analysis

The 4” sprinkler entrance is supplied by municipal 
water and does not have a backfl ow preventer.  
The sprinkler system is a complete coverage au-
tomatic wet system, single 4” riser, with a 4” fi re 
department siamese connection.  The piping system 
appears in good condition with black steel piping 
serving all fl oors of the building. The third fl oor 
had the sprinkler heads replaced and relocated in 
2013 as directed by AHJ. There is a sprinkler cabinet 
with wrench and spare heads. 

Structural System Analysis
Structural System Description: 
Concrete frame, 2 way fl at plates; fl ared column capi-
tals in some locations; 2 way beam system in other 
locations.

Parking located under front entry parking/plaza.

Lateral Framing Resistance System:
Assumed frame action and exterior CMU and concrete 
walls.

Exterior Wall System Description:
EIFS; Metal Panel; some exposed brick and CMU; pol-
ished granite. 

Chimney

CMU joints

Opening in fi re wall

Spalling at foundation

Concrete spalling

Sprinkler Entrance
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Plumbing Systems Analysis

The building has a municipal water service as well as 
municipal sewer.  The present 2” water entrance does 
not have a testable double check backfl ow preventer.  
Domestic hot water is provided throughout the 
building with (6) 40 gallon electric water heaters; no 
central DHW maker. 
There is some water distribution and sanitary piping 
throughout the building pre 1980s vintage, however 
renovations during the 1980s and 90s have replaced 
these piping systems as well as a portion of the rain 
water piping.
  
Plumbing fi xtures have recently been updated to low 
fl ow fi xtures in kind. Electric water coolers with bottle 
fi lls were not observed; there were upright chilled & 
hot water dispensers throughout.  An option to con-
sider is to locate water coolers or bottle fi ll stations at 
each fl oor.

There is a natural gas service to the building which 
serves the boilers.

The current installed plumbing systems are mostly in 
good operating condition and maintained.  Electric 
water heaters have piping in the immediate locations 
without insulation, this piping should be insulated to 
current code requirements. 

Mechanical Systems Analysis

The heating plant is comprised of (3) HB Smith 19A - 5 
section steam boilers 1990s to 2000 vintage?  The new 
boilers have a gross output of 431 MBH per boiler.  The 
fuel source is only natural gas where the fuel oil system 
has recently been removed.  The boiler combustion 
air louver is undersized and non-code compliant. The 
boiler feed pump tank unit is beyond its useful service 
life and is in need of replacement due to ongoing leaks 
and repair.  The heating plant serves the building steam 
unit ventilators, radiation, and indoor AHUs with steam 
coils.  Steam also serves (2) steam to heating hot water 
heat exchangers, (1) located in fi rst fl oor AHU-1 me-
chanical room and (1) located at third fl oor mechanical 
room.  A single constant volume circulator (1987) serves 
the third fl oor HX and a single Taco VFD circulator 
(2014) serves fi rst fl oor.

The existing steam supplied HVAC systems, other than 
HXs above, include to AHU-2 coil, fi ntube and radiators.  
The fi ntube and radiators are undergoing thermostatic 
control upgrades with either wall or radiator mounted 
controllers.

The existing hot water HVAC systems include AHU-1 
coil, VAV coils, and RTU duct coils. 

AHU-1 was upgraded in 2014 to a hot water coil VAV 
air system with ERU ventilation air serving VAV air 
terminal throughout the fi rst fl oor. AHU-2 is a steam 
coil VAV bypass system serving terminal throughout 
the second fl oor.  Packaged rooftop air conditioning 
units serve the 3rd fl oor with either hot water coils or 
electric duct coils. RTUs have been replaced in kind in 
2014 except RTU-10 which is 1908’s vintage and beyond 
its useful service life. 

Most existing exhaust systems are toilet exhaust which 
have ceiling type exhaust fans venting out through 
sidewall louvers.  Residential range hoods serve cook-
top ranges (3) and are not NFPA code compliant with 
fi re suppression.

Missing pipe insulation at water heater

Water Entrance

Controls serving the heating system and equipment 
was upgraded 2014 & 15 to replace existing pneu-
matics with DDC electric controllers.

In general the HVAC systems are in good operat-
ing condition, with the exception of AHU-2 and 
RTU-10.  AHU-2 is beyond its useful service life in 
its current condition and should be upgraded with 
new condensing unit, hot water coil, VAV supply, 
and ERU ventilation.  RTU-10, as mentioned previ-
ously, is beyond its useful service life and should be 
replaced in kind with a hot water duct coil.  The 
steam boiler feed unit is beyond its useful service 
life and should be replaced in kind.   A variable 
speed combustion air fan should be added to make 
the current combustion air system code compliant. 
The steam boilers have about 10 years left expected 
service life.  Where the steam boiler plant will have 
10+ years of service life left, it is recommended that 
to add a steam to HW heat exchanger and convert 
the remaining steam system and terminal units 
to HW, this will allow converting to  HW boilers 
in the future with minimal upgrades to the HW 
system. The existing range exhaust fans should be 
upgraded to NFPA compliance with fi re suppression 
or remove the hood and range. The second fl oor 
front administration (Cumberland Ave side) should 
have the ductwork zoning completely reworked to 
supply adequate ventilation and cooling air to the 
current fl oor plan.

Controls are mainly recent DDC electric and should 
continue with upgrades when made available.  
Some DDC upgrades will be required if the above 
mentioned rezoning is considered.
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Electrical Systems Analysis

Electrical System Distribution
The electrical service is overhead, originating at three 
100-kVA utility-owned transformers located on a pole 
on Portland Street and terminating at a 1987 vintage, 
1200-amp ITE fusible switch located in the second fl oor 
electric room.  Existing drawings indicate that the main 
switch is fused at 1,000 amps.  The service voltage is 
208/120 volts, 3-phase, 4-wire.

The service disconnect switch is near the end of its 
anticipated useful life, but the actual useful life of this 
type of equipment can vary widely depending upon 
conditions at a particular site.   Considering the age 
of the fusible switch, an infra-red scan of the service 
equipment is recommended in order to assess the con-
dition of its contacts and terminations.     

No grounding electrode connection is made at the wa-
ter main.  The National Electrical Code (NEC) requires 
an underground metal water pipe that is electrically 
continuous and in contact with the earth for at least 10 
feet to be utilized as part of the grounding electrode 
system for the building.  We recommend providing a 
grounding electrode connection at the water main as 
required by code.

Panels are primarily a mixture of 1987 vintage ITE pan-
elboards and residential/light-commercial grade load 
centers manufactured by Square D, GE, and Siemens.  
An Eaton Panelboard was added in the Bayside Learn-
ing Center when that portion of the building was fi t 
up in 2014.   Main Distribution Panelboard MDP is fully 
utilized and missing a portion of its trim cover, leaving 
conductors within exposed.  

The anticipated useful life of branch-circuit and distri-
bution panelboards is generally considered to be 30 
years, although many environmental factors such as 
cleanliness, moisture, salt content, and temperature 
can impact the actual performance life of circuit break-

Upgraded Steam Fintube Wall Thermostat

Boiler Feed Pump Unit

Non-Compliant Range Hood

Gas Converted Boiler Plant

AHU-2 Condensing Unit

RTU-10

ers and electrical equipment.  It is very common for 
electrical equipment to remain operational and in 
use for signifi cantly longer.  The biggest concern 
regarding older panelboards is whether or not the 
circuit breakers will operate as designed in the 
event of a fault in the circuit.  While circuit breakers 
can be tested, the testing is generally more costly 
than simply replacing the circuit breakers when 
dealing with branch-circuit and smaller distribution-
type devices.

A cover should be provided for the open portion 
of the MDP.  The 1987 panelboards and residential-
grade load centers should be replaced as part of 
any planned renovations to the district offi ce facil-
ity.

Existing feeders are building wire in conduit.  
Branch circuit wiring methods observed are primar-
ily building wire in conduit and type MC metal-
clad cable, although some type NM nonmetallic 
sheathed cable (Romex) was noted on the fourth 
fl oor.   Type NM cable would not be permitted by 
current code in a new building of this construc-
tion type.  The existing type NM cable should be 
replaced with type MC cable as part of any planned 
renovations to the facility.

Receptacles in most areas are located appropriately 
for the current use of the spaces, but it was noted 
that extension cords are in use in Classroom 149 
due to receptacles not being located according to 
the current furniture layout.  Receptacles should be 
added in Classroom 149 to eliminate the need for 
extension cords.
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Service entrance as viewed from roof

Missing trim on MDP

Small load center in 3rd fl oor work room

Grounding electrode connection at water main has been cut 

off.

Interior Lighting
Classrooms are illuminated by 2014 vintage recessed 
fl uorescent fi xtures with high-performance optics and 
T8 lamps.  Offi ces generally have recessed fl uorescent 
fi xtures with parabolic diffusers and T8 lamps, but strip 
fi xtures with T12 lamps are installed in a second fl oor 
custodial offi ce.  Corridors are illuminated by a mix-
ture of downlights with self-ballasted medium-based 
compact fl uorescent lamps, recessed parabolics with T8 
lamps, and recessed lens troffers with T8 lamps.  Toilets 
have various recessed and surface mounted luminaires 
with Linear fl uorescent T8 lamps.  Mechanical and 
storage areas have linear fl uorescent fi xtures, most of 
which utilize T8 lamps, although some areas utilize T12 
lamps.

Lighting in the Bayside Learning Center is almost 
new and has nearly 20 years of anticipated useful life 
remaining.  The lighting in other areas should be up-
dated to LED as part of any planned renovations to the 
spaces.  Luminaires using T12 lamps should be replaced 
with LED units as the existing units fail.

T12 strip lights on 4th fl oor

Second fl oor Corridor lighting

Parabolic lighting in district offi ces

Bayside Learning classroom lighting
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Exterior Lighting
Outdoor lighting consists of building mounted LED full 
cutoff wall packs, an LED fl ood, and some decorative 
LED wall mounted fi xtures.  High-pressure sodium light-
ing is used in second fl oor parking garage.  With the 
exception of the second fl oor parking garage, the light-
ing appears to be fairly new and has approximately 15 
years of anticipated useful life remaining.  The parking 
garage lighting is obsolete, with one fi xture currently 
not functioning, and should be updated to LED.

Outdoor lighting near District offi ce entrance

Outdoor lighting near District offi ce entrance

Second fl oor parking garage lighting

Emergency Lighting System 
Fluorescent emergency battery ballasts integral to the 
luminaires provide emergency lighting in the Bayside 
Learning Center.  Emergency battery units with inte-
gral and remote heads are in use on other fl oors.  The 
heads are a mixture of LED and incandescent.  There 
is no emergency lighting at the exterior of exits.  LED 
illuminated exit signs with integral battery backup are 
in place to mark means of egress.  The LED emergency 
lighting units are in good condition and offer more 
than 10 years of anticipated useful life provided they 
are properly maintained and batteries are replaced as 
needed.  Older incandescent units should be replaced 
with modern LED units as they fail.  Provide outdoor 
emergency lighting at building exits.

Combination Exit/emergency light with LED heads.

Emergency battery unit with incandescent heads.

Fire Alarm System 
The fi re alarm control panel is a Silent Knight Model 
SK5208 conventional zoned control panel.  Alarms 
are initiated by manual pull stations at building exits, 
smoke and heat detectors in selected areas, and by acti-
vation of the building’s sprinkler system.  Occupant no-
tifi cation is not ADA compliant on the fourth fl oor and 
some areas of the third fl oor.  The Fourth fl oor pull sta-
tion is not located in the natural path of egress.  Exist-
ing systems are not required to be updated to current 
standards unless a change of use or major renovations 
occur.  Any fl oor plan modifi cations, however, would 
require occupant notifi cation to be provided according 
to current standards for the affected areas.  We recom-
mend updating occupant notifi cation and providing a 
fully addressable system as part of any planned facility 
renovations.

Pull station and horn/strobe at District Offi ce lobby.
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Fire alarm control panel

Lightning Protection System 
The facility is not equipped with a lightning protec-
tion system.

Data/Telephone/Classroom Intercom/Clock Systems
Telephone service to the building is overhead and 
enters at a backboard located in the main electric 
room on second fl oor.  Telephones are Cisco Voice-
over-internet-protocol (VOIP) units that are part 
of a district-wide network connected to servers 
located at the Portland Arts and Technology High 
School (PATHS) building.  Paging speakers that are 
integrated with the phone system via amplifi ers 
are installed in corridors.  Classrooms in the Bayside 
Learning Center utilize VOIP phones for intercom-
munication.

The facility does not have a Clock System. 

Cable Television (CATV) Service is overhead and 
enters at a backboard located in the main electric 
room on second fl oor.  The entrance cable is not 
sleeved in conduit where it penetrates the building 
exterior wall.  A conduit sleeve and sealing are rec-
ommended the for CATV service cable penetration 
through the building wall.

The building is served by a Time Warner single-mode 
fi ber optic data cable that enters the building at the 
Main Distribution Frame (MDF), which is located in a 
dedicated room on the 3rd fl oor.  The entrance cable is 
not sleeved in conduit where it penetrates the build-
ing exterior wall.  There are intermediate distribution 
frames (IDF) on the IDF on second and fi rst fl oors.  The 
second fl oor IDF is housed in an open rack located in 
the electric room.  Horizontal cabling is a mix of Cat-
egory 5e and Category 6.  It was noted that some old 
data cabling that is no longer in use is abandoned in 
place.  A conduit sleeve and sealing are recommended 
for the fi ber optic service cable penetration through 
the building wall.  An enclosed cabinet to house the 
data equipment in electric room should also be provid-
ed.  Unused abandoned cable should be removed.

WIFI is available throughout the Bayside Learning Cen-
ter. 

Wall mounted monitors are installed in approximately 
1/2 of classrooms.

MDF

Telephone utility demarcation 

Fiber Optic and CATV entrance cables

Second fl oor IDF

First fl oor IDF
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Security System Analysis

A GE Networx NX-8V2 residential-grade security alarm 
panel serves the District Offi ce.  The Bayside Learn-
ing has a separate GE NX-8E residential-grade security 
alarm control panel.    Alarms are initiated on the sys-
tems by motion detectors and door contacts.  The build-
ing is not equipped with a panic alarm.  We recom-
mend providing commercial grade security alarm panels 
that are integrated with the district-wide network.
Keypads are in use to control access to the building.
There are no operational security cameras other than 
an Aiphone video intercom between main entrance 
and reception desk to provide controlled access.  Aban-
doned non-functional cameras remain in place in some 
interior areas.  We recommend providing digital cam-
eras connected to district servers.

Abandoned cables in First fl oor IDF room

District offi ce security alarm panel

District Offi ce security keypad

Bayside Learning Center security keypad
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FIRST FLOOR PLAN
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General Building Data

Address:   92 Waldron Way, Portland, ME

Serving Grade Levels:  Not Applicable

Number of Students:  Not Applicable

Number of Faculty and Staff: 14

Original Construction Date: 1998

Date of Addition(s):  Renovation 2013

Building Age:   18 Years

Building Footprint:  21,180 Square Feet

Number of Stories:  1

Building Area:   21,180 Gross Square Feet

Total Site Area:   2.9506 Acres

Zoning Designation:  IH Industrial High Impact

Aerial View Main Entry

Overview
The Central Kitchen building was constructed in 1998 
and renovated and expanded in 2013.  The facility pro-
vides meals for the majority of the District’s schools.

The fi re protection equipment and system components 
appear to be compliant, maintained and tested per 
NFPA 25.  

Plumbing piping systems are original to the building ex-
cept for the kitchen renovation where most waste and 
distribution piping was replaced.  DHW system is new. 
Plumbing fi xtures have been upgraded recently.

Most all HVAC systems are original to the building with 
the exception to the kitchen which was completely 
renovated with new hoods, fans, and MUA.

Electrical systems are generally in good condition and 
adequate for current needs, although lighting updates 
are recommended for some interior areas to improve 
effi ciency and for exterior lighting.

The fi re alarm system is relatively new and complies 
with current standards.

Updates are recommended for the security system and 
to protect data networking equipment.

Site Analysis
Central Kitchen is located on a 3.0 acre parcel of 
land within the IH Industrial High Impact zone. 

Accessibility 
Based on the total number of parking spaces there 
should be 2 ADA spaces. A new ADA space should 
be added and the paint striping needs to be updat-
ed to be compliant with standard aisle dimensions. 

Circulation
Central Kitchen is accessible via Waldron Way. 

Safety/Security
No safety concerns. 

Recommendations
• Addition of 1 ADA space to meet requirements. 

Repaint ADA spaces with compliant aisle dimen-
sions.

• Repair damaged paving sections near loading 
dock. 

• Repair damaged fence section at pond. 
• Remove sign from previous owner. 

Structural System Analysis
Structural System Description: 
Concrete frame, 2 way fl at plates; fl ared column 
capitals in some locations; 2 way beam system in 
other locations.

Parking located under front entry parking/plaza.

Lateral Framing Resistance System:
Assumed frame action and exterior CMU and con-
crete walls.

Exterior Wall System Description:
EIFS; Metal Panel; some exposed brick and CMU; 
polished granite. 
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Fire Protection Systems Analysis

The 6” sprinkler entrance is supplied by munici-
pal water and has a testable backfl ow preventer.  
The sprinkler system is a complete automatic wet 
system, single riser, with fi re department connec-
tions.  There has been a sprinkler backfl ow tests 
performed annually.  The piping system appears 
in good condition with black steel piping serving 
most of the building and galvanized piping in the 
warehouse area.  There is a sprinkler cabinet with 
wrench and spare heads.

Entry stoop

Open masonry joints

Slab joints

Wood mezzanine

Plumbing Systems Analysis

The building has a municipal water service as well as 
municipal sewer.  The 4” water entrance has a testable 
double check backfl ow preventer that appears to be 
vintage.  The recent kitchen renovation had new cast 
iron sanitary piping installed as well as new under slab 
grease trap system. Floor drains were also replaced.  
The hot water generation plant, which consists of a 
boiler and indirect water heater/storage, was included 
in the renovation along with new cold and hot water 
distribution. There is a new DHW mixing valve and 
recirculation pump. The water distribution and sanitary 
piping throughout the rest of the building is vintage.  
Plumbing fi xtures have recently been updated to low 
fl ow fi xtures in kind. 

A natural gas entrance serves the kitchen equipment, 
DHW boiler/maker, and heating equipment throughout 
the building.

The currently installed plumbing systems, most are new 
from the renovation, are in very good operating condi-
tion and should only require maintenance over the 
short term.

Sprinkler Entrance

New fl oor drain
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Mechanical Systems Analysis

There is not a central boiler plant or cooling plant 
serving the building.  Horizontal gas fi red unit 
heaters supply heat throughout the building.   
The administration area is served by an indoor AHU 
with gas heat and DX cooling; this systems lacks OA 
ventilation.
The kitchen is served by a gas fi red makeup air 
unit, (100% OA), and dishwasher and range hood 
exhaust, as well as gas fi re unit heaters.

The currently installed mechanical systems are 
partially vintage and partially three years old.  The 
vintage units are at the end of their useful service 
life.  The gas fi red unit heaters are failing and 
require replacement.  The split AHU that serves the 
administration needs to be replaced with a new gas 
fi red unit and DX cooling system that provides OA 
ventilation in combination with a small ERU ven-
tilator.  Controls may also be upgraded with DDC 
electronic as systems are replaced.

Updated fi xtures

Water heating system

Domestic hot water mixing valve

Vintage Gas Fired Unit Heater

Vintage Gas Fired Unit Heater

Electrical Systems Analysis

The electrical service and power distribution system 
appear adequate for the current use of the facil-
ity.  The systems are generally in good condition, 
although some unused abandoned equipment 
remains in place and some apparently inaccurate 
identifi cation was noted.
Interior lighting fi xtures use a mixture incandescent, 
T12 and T8 fl uorescent, and LED light sources, with 
T8 fl uorescent being the most prevalent.  The fi x-
tures age and condition.  The fi xtures are generally 
appropriate for the areas in which they are installed, 
but some are older styles that are not as effi cient as 
modern designs.  Updates are recommended in the 
short term for incandescent, T12 fl uorescent, and T8 
fl uorescent that have parabolic diffusers; updating 
other T8 fi xture types to LED is recommended in the 
long term. 

Exterior pole lights and some wall packs utilize high-
pressure sodium (HPS) lamps, while other wall packs 
are LED units that have been recently installed to 
replace old HPS fi xtures that failed.  The HPS fi xtures 
are at the end of their anticipated useful life and 
should be replaced.

The fi re alarm system is relatively new, in good 
condition and generally complies with current stan-
dards. 
The telecommunications and security systems ap-
pear to be adequate for current needs, but the 
data network terminations and switch are exposed 
in a shared location and the security system is not 
capable of being connected to the district wide 
security network.

Electrical System Distribution
The electrical service consists two 5” underground 
primary conduits from overhead utility lines to a 
utility-owned padmount transformer.  An 800-amp, 
480/277-volt, 3-phase, 4-wire underground second-
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ary service runs from the transformer to the main circuit 
breaker of Panelboard MDP.  The Service entrance to 
building appears to be (2) 4” conduits.

1998 vintage Cutler Hammer Main Distribution Pan-
elboard (MDP).  One circuit breaker is marked “spare 
and six others are currently in the off position, but are 
marked to indicate that they feed utilization equip-
ment such as aeration blowers and chillers.  We suspect 
that some of these circuit breakers are actually unused.   
As a maintenance item, the MDP circuit breaker iden-
tifi cation should be updated to refl ect only current 
equipment.

Branch-circuit panels are generally a mix of late 1990’s 
vintage Cutler Hammer panelboards and 2013 vintage 
Square D panelboards.  There is a residential/light-
commercial grade load center in the electric room that 
appears to be abandoned, as well as an abandoned 
75-kVA transformer in the electric room that appears to 
have once fed a chiller that has been removed.  Aban-
doned equipment and associated wiring should be 
removed.

Panel MDP

2013 vintage panelboards

Interior Lighting
Process Areas have a mix of recessed food service grade 
lens troffers and Surface and pendant mounted 8’ 
linear vaportight fi xtures with T8 fl uorescent lamps.  
Offi ces are illuminated mostly by recessed fi xtures with 
parabolic lenses and T8 fl uorescent lamps, although 
there are some incandescent downlights in the en-
trance lobby and T12 lamps were noted in break room.  
Corridors have surface and pendant mounted 8’ linear 
vaportight fi xtures with T8 fl uorescent lamps.  Toi-
lets, storage and mechanical rooms are illuminated by 
fl uorescent luminaires with T8 lamps.  Receiving and 
warehouse areas have been updated to LED luminaires 
with integral occupancy sensors.

We recommend updating fl uorescent lighting to 
modern LED luminaires with high-performance optics.  
Updates for the offi ce area and brake room are recom-
mended for the short term; updates to other areas that 
utilize T8 fl uorescent luminaires are recommended in 
the long term.

Parabolic lighting in offi ce area

Process area lighting

LED Warehouse area lighting

Vapor-tight T8 fl uorescent luminaires
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Exterior Lighting
Outdoor areas are illuminated by Shoebox style pole 
mounted fi xtures utilizing High-pressure sodium (HPS) 
lamps, as well as a mixture of LED and metal halide 
wall packs.  The LED wall packs have been installed to 
replace old high-intensity discharge fi xtures that failed.  
The existing metal halide and HPS fi xtures are at or 
near the end of their anticipated useful life and should 
be updated to LED fi xtures with full-cutoff optics.  

Metal halide wall pack

Typical pole light

LED wall packs

Emergency Lighting System
Internally-illuminated LED exit signs with battery 
backup are appropriately located to mark means of 
egress.  Emergency battery units with integral and 
remote heads provide emergency lighting for means of 
egress for interior areas.  Many units utilize LED heads, 
but some older units that are original to the building 
remain.  There is no emergency lighting at the exterior 
of exits.  Outdoor emergency lighting should be added 
at building exits.  Original emergency battery units 
should be replaced as the units fail.

Typical exit sign

Combination Exit sign/emergency lighting unit

Fire Alarm System
The fi re alarm control panel is a 2013 vintage Sie-
mens FC901 addressable control panel.  Alarms are 
initiated by manual pull stations at building exits, 
smoke and heat detectors in selected areas, and by 
activation of the building’s sprinkler system.  The 
fi re alarm system appears to comply with current 
codes and standards.

Fire alarm control panel and Wireless master box

Fire alarm control panel
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Security System Analysis

The Intrusion Alarm System has an ADT Residential-
grade security alarm control panel that is not capable 
of being connected to the district-wide security net-
work.  The building is not equipped with a panic alarm.  
We recommend Providing a commercial grade security 
alarm panel that is integrated with the district-wide 
network.

There are no Security Cameras or exterior door moni-
toring at this facility. 

Lightning Protection System
The facility is not equipped with a lightning protection 
system.

Data/Telephone/ Intercom/Clock Systems
Telephone service to the building is underground in 
one 4” conduit that originates at the utility riser pole 
and enters the building at demarcation board in main 
electric room.  Telephones are Cisco Voice-over-inter-
net-protocol (VOIP) units that are part of a district-wide 
network connected to servers located at the Portland 
Arts and Technology High School (PATHS) building. 
Cable Television (CATV) Service is provided in one 2” 
underground conduit with coaxial cable from the util-
ity riser pole to the utility demarcation in main electric 
room.

The building is not equipped with fi ber optic connectiv-
ity from the utility.  The Data rack is an open type that 
is located in a small room that is shared with other pro-
gram uses. WIFI is available throughout the building.  It 
is recommended that an enclosed cabinet be provided 
to house the data network equipment.

The facility is not equipped with a Clock System. 

Telephone and CATV demarcation point

Data rack

Security alarm control panel
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Locker Room Privacy Accommodations

Introduction

There is a recent movement towards providing more opportunities for additional privacy in school 
locker rooms for all students, regardless of sexual preference or gender identity.  As part of this 
study, all of the locker rooms and shower facilities in the school district were reviewed with the goal 
of providing recommendations to maximize the privacy and safety of all students while using locker 
room facilities in a two-tiered approach:

• Short term improvements, such as adding privacy curtains or minor changes to improve 
privacy within existing shower and changing compartments.  Short Term recommenda-
tions have bee included in Years 1 - 5 in the Capital Plan

• Long Term improvements include larger scale alterations such as constructing walls, 
changing plumbing fi xtures, or renovation of locker rooms to convert gang shower areas 
into individual shower and changing compartments. Long Term recommendations have 
bee included in Years 6 - 10 in the Capital Plan

Locker rooms reviewed in this study were located in the following facilities:

• Reiche Elementary School
• Riverton Elementary School
• King Middle School
• Lincoln Middle School
• Moore Middle School
• Deering High School
• Portland High School

Please note that the following recommendations work within the confi nes of the existing female 
and male locker room facilities.  The recommendations do not provide for separate non-gender 
specifi c locker room facilities.

As part of the long term recommendations where more signifi cant renovations are called for, the 
addition of ADA compliant toilet facilities where they are lacking have been included in the recom-
mended scope of work to bring the facilities into compliance.  

It should be noted that in some instances, the quantity of plumbing fi xtures have been reduced to 
accommodate ADA compliant clearances as well as more private shower and changing compart-
ments.  As plans are further developed in the future to make these improvements, the plumbing 
fi xture counts and actual usage should be reviewed with the City’s Plumbing Inspector. 
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REICHE ELEMENTARY SCHOOL

Overview

The existing locker room confi gurations at Reiche 
Elementary School offer limited privacy in both the 
showering and changing areas.  However, it is clear that 
the school has taken steps towards providing private 
shower and changing areas these locker room areas 
with the installation of partitions dividing what were 
previously gang shower areas.  In each the boy’s and 
girl’s locker rooms, the gang shower area has been di-
vided into four large stalls.  One stall is a dedicated pri-
vate changing stall with a curtain.  Two stalls are meant 
to be private shower stalls, however they are missing 
the dividing curtain between them, as well as in the 
front of them.  The remaining stall is meant to be an 
ADA compliant stall, but is missing some critical compo-
nents to make that stall fully accessible.  The men’s and 
women’s locker rooms each have two private shower 
stalls, each with a private changing stall in front.  None 
of these, however, are ADA accessible. All four locker 
rooms require short and long-term modifi cations to of-
fer students privacy while showering and changing, and 
to make them ADA compliant.

Short Term Recommendations

Subdivide the existing gang showers into individual 
private shower compartments using compartment 
partitions and curtains.

Opinion of Probable Cost:  $14,447

Long Term Recommendations

Renovate gang showers in the Girl’s and Boy’s 
Locker Rooms to provide individual shower and 
changing compartments, including ADA-compliant 
facilities.

Renovate the Women’s and Men’s shower areas 
to provide ADA-compliant shower and changing 
compartments.

Opinion of Probable Cost:  $170,877
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RIVERTON ELEMENTARY SCHOOL

Overview

The existing locker room confi gurations offer limited or 
no privacy in both the showering and changing areas 
in both the men’s and women’s locker rooms.  On the 
men’s side there is a gang shower confi guration, which 
offers no privacy for students and is not ADA accessible.  
The women’s side offers private, partitioned shower 
stalls with curtains and private changing stalls in front 
of each shower stall.  This provides the desired level of 
privacy for a shower area.  Adjacent to these shower 
areas are large, open changing areas with a perimeter 
of lockers and rows of benches at the center.  This con-
fi guration lacks dry, private areas in which students can 
change privately without needing to enter a wet show-
er area.  Both locker rooms require short and long-term 
modifi cations to offer students privacy while showering 
and changing, and to make them ADA compliant.

Short Term Recommendations

At the Men’s Locker room, install compartment 
partitions and curtains to provide individual private 
shower compartments.

Opinion of Probable Cost:  $18,760

Long Term Recommendations

At the Women’s and Men’s Locker Rooms, renovate 
the shower areas to provide individual shower and 
changing compartments, including ADA-compliant 
facilities.  

Reconfi gure the shower in the Family Locker Room 
to be ADA-compliant.

Opinion of Probable Cost:  $155,106
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KING MIDDLE SCHOOL

Overview

The existing locker room confi gurations at King Middle 
School offer limited privacy in both the showering 
and the changing areas in the boy’s and girl’s locker 
rooms.  Both locker rooms have private showering and 
changing partitions in front.  However, the shower 
curtains are missing at all partitions in both locker 
rooms, thereby negating the privacy of these stalls.  
Each locker room has a shower stall meant to be ADA 
compliant, though both are missing some critical com-
ponents to make each stall fully compliant.  Adjacent 
to these shower areas are large, open changing areas 
with a perimeter of lockers and rows of benches at the 
center.  This confi guration lacks dry, private areas in 
which students can change privately without needing 
to enter a wet shower area.  Both locker rooms require 
short-term modifi cations to offer students privacy while 
showering and changing, and make these locker room 
areas private and ADA compliant.

Short Term Recommendations

Install curtains at the existing individual showers 
and changing compartments.

Opinion of Probable Cost:  $14,964

Long Term Recommendations

Renovate shower areas to provide individual pri-
vate shower and changing compartments, including 
ADA-compliant facilities.

Opinion of Probable Cost:  $20,453
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LINCOLN MIDDLE SCHOOL

Overview

The existing locker room confi gurations at Lincoln 
Middle School offer limited or no privacy in both the 
showering and changing areas in the boy’s and girl’s 
locker rooms.  Both locker rooms have gang shower 
confi gurations, which offer no privacy for students and 
are not ADA accessible.  The girl’s locker room does 
offer some degree of privacy, having three separate 
private shower stalls with shower curtains.  However, 
these stalls lack separate changing areas in front of 
each stall, the addition of which would allow students 
a private space to change before entering the shower.  
Also, none of these stalls are ADA compliant.  Adjacent 
to these shower areas are large, open changing areas 
with a perimeter of lockers and rows of benches at the 
center.  This confi guration lacks dry, private areas in 
which students can change privately without needing 
to enter a wet shower area.  Both locker rooms require 
short and long-term modifi cations to offer students pri-
vacy while showering and changing, and to make them 
ADA compliant.

Short Term Recommendations

Subdivide the existing gang showers and shower 
stalls into individual private compartments using 
compartment partitions and curtains.

Opinion of Probable Cost:  $16,884

Long Term Recommendations

Renovate gang showers to provide individual private 
shower and changing compartments, including ADA-
compliant facilities.

Opinion of Probable Cost:  $240,599
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LYMAN MOORE MIDDLE SCHOOL

Overview

The existing locker room confi gurations at Lyman 
Moore Middle School offers limited privacy in the show-
er areas but no privacy in the changing areas.  Both 
locker rooms are laid out with open changing areas in 
the middle of each space and lockers along the perime-
ter.  This set up does not allow students the opportunity 
to change into their gym clothes in a private setting if 
so desired.  Both shower areas consists of separate CMU 
shower stalls with curtains.  However, neither shower 
area offers a private changing area directly outside of 
the stalls.  The CMU walls of the shower stalls extend 
beyond the shower curtain by three feet (+/-) which 
could easily be used as private changing areas with the 
addition of a second curtain.

Short Term Recommendations

Provide compartment partitions and doors at exist-
ing shower and changing stalls.

Opinion of Probable Cost:  $29,081

Long Term Recommendations

Limited renovation to provide an ADA-compliant 
shower and changing compartment in each locker 
room.

Opinion of Probable Cost:  $27,954
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DEERING HIGH SCHOOL

Overview

The existing locker room confi gurations at Deering 
High School offers limited or no privacy in both the 
men’s and women’s changing areas and showers.  Both 
locker rooms are laid out with open changing areas 
with rows of lockers and benches in the middle of 
each space and lockers along the perimeter.  This set 
up does not allow students the opportunity to change 
into their gym clothes in a private setting if so desired.  
The men’s locker room has two separate gang shower 
areas, one appears to be no longer used for showers.  
Gang showers offer no privacy for students who wish to 
shower privately and are also not ADA accessible.  The 
women’s shower area has taken steps to offer some 
level of privacy.  The area has been reconfi gured to pro-
vide separate CMU shower stalls with curtains and the 
shower pedestals have been redesigned with partitions 
and curtains to offer some level of privacy while main-
taining the existing fi xtures.  The women’s shower area 
offers an acceptable level of privacy for a short term 
solution, but, should be reconfi gured in the long term 
to eliminate the shower pedestals and provide separate 
shower stalls with changing areas.

Short Term Recommendations

At the Visitor’s and Boy’s Locker Rooms, subdivide existing 
gang showers with compartment partitions and curtains to 
provide individual private shower and changing compart-
ments.

Opinion of Probable Cost:  $16,323
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Long Term Recommendations

Renovate the gang showers in all three locker rooms to 
provide individual private shower and changing com-
partments, including ADA-compliant facilities.

Opinion of Probable Cost:  $386,116

DEERING HIGH SCHOOL
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PORTLAND HIGH SCHOOL

Overview

The existing locker room confi gurations at Portland 
High School offer limited or no privacy in both the 
showering and the changing areas of its three locker 
rooms.  The boy’s locker room, as well as the visiting 
team’s locker room both currently have gang shower 
confi gurations, which offer no privacy for students and 
are not ADA accessible.  The girl’s locker room offers a 
degree of privacy for students wishing to shower pri-
vately by providing separate CMU partitioned shower 
stalls.  However, these stalls are all missing shower 
curtains, thereby negating the privacy of these stalls.  
Furthermore, these stalls do not have private chang-
ing areas directly in front of each shower stall, which 
would allow students to change privately before enter-
ing the shower stall.  Adjacent to these shower areas, 
each locker room is laid out with open changing areas.  
These areas have a perimeter of lockers, with rows of 
benches at the center of each space.  This confi guration 
lacks dry, private areas in which students can change 
privately without needing to enter a wet shower area.  
All three locker rooms require short and long-term 
modifi cations to offer students privacy while showering 
and changing, and to make them ADA compliant.

Short Term Recommendations

At the Visitor’s and Boy’s Locker Rooms, subdivide 
the existing gang showers using compartment par-
titions to provide individual private shower com-
partments.  

At the Girl’s Locker Room, install compartment 
partition doors and curtains to provide individual 
private shower compartments.  

Opinion of Probable Cost:  $68,233
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Long Term Recommendations

At the Visitor’s and Boy’s Locker Rooms, renovate gang 
showers to provide individual private shower and changing 
compartments, including ADA-compliant facilities.

At the Girl’s Locker Room, renovate to provide ADA-compli-
ant shower and changing facilities.

Opinion of Probable Cost:  $210,332

PORTLAND HIGH SCHOOL
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Locker Room Privacy Accommodations - Summary of Costs
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Capital Plan

Introduction

The Capital Plan within this section encompasses the proposed scope of work for a twenty-year period start-
ing in 2017 and ending in 2037.  Based on the existing building conditions evaluations, the plan includes 
projects for repairs and upgrades as well as limited renovations.

The summary matrix on the following page provides an overview of all of the proposed recommendations 
and projects and their scheduling and sequencing.  

For each building, a detailed scope of work is provided, organized in fi ve-year increments over the twenty-
year plan period. More detailed information and a break out of individual action items can be found fur-
ther in this section under Capital Plan Detailed Scope of Work.

The Capital Plan includes the following scope of work:
• Building Envelope and Roof
• Structure
• Walls and Flooring
• Windows and Doors
• Plumbing and Fire Protection
• Heating, Ventilation, and Air Conditioning
• Electrical, Lighting, and Fire Alarm
• Technology Infrastructure
• Security
• Accessibility / ADA Compliance
• Locker Room Privacy Accommodations
• Site

Recommendations have been prioritized according to the following system of ranking:
1. Immediate Items      Year 0
2. Life Safety, Code, ADA-compliance, Security, Structural Years 1 - 5
3. MEP Systems       Years 6 - 10
4. Interior Finishes      Years 11 - 15
5. Building Envelopes      Years 16 - 20

This plan is intended to assist the City of Portland and the Portland Public School District in identifying, 
prioritizing, budgeting, and scheduling execution of the work over the plan period.  It is anticipated that 
it will also facilitate strategy discussions and ongoing coordination efforts with the State of Maine Depart-
ment of Education relative to prioritization of projects and best use of available funding sources.
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Methodology and Basis of Costs

The following is a description of the estimating methodology used to develop the Opinion of Probable Costs for individual 

line item recommended actions detailed within the repair scope of work documents and further used to generate the Capi-

tal Plan.  

These costs are based on preliminary construction estimates and include hard construction costs for the building and site. 

Hard construction costs for the building can be defi ned as the cost of the physical building from the foundation upwards, 

including all permanent building systems.  

“Soft Costs” can also have signifi cant effects on the total amount of a project’s cost.  Soft costs include a wide array of items 

which all contribute to a total school bond required to construct or renovate a building. These costs include (but are not 

limited to): engineering and design fees, legal and administrative fees, furnishing and equipment not part of the building 

systems, utility connection charges, and permitting fees. Soft costs can vary greatly from school to school depending on local 

requirements and also on the amount of furnishings and equipment suitable for re-use in a new or rehabilitated school. In 

general, these costs can range from 20-30% of construction costs.  Please note that Soft Costs are not included in the Capital 

Plan.

Also note that these costs are based on current year (2016) values. Given the relatively volatile market, we cannot forecast 

the construction infl ation for the coming years with any degree of certainty. We hope that these very preliminary construc-

tion costs help you understand an order of magnitude budget and potential tax impacts as you consider options for phasing 

and implementation of your facility upgrades. As stated above, these costs are preliminary construction values. 

As the solutions for each phase of the capital plan are further defi ned and developed, we recommend these construction 

values be revisited to develop a more detailed estimate relating to the scope and size of your selected capital improve-

ments.

Basis and Assumptions:

• Unit pricing for identifi ed repair line items were established with the cost estimating consultant and factored with 

estimated quantities to generate opinion of probable costs

• A Design-Bid-Build project delivery process is assumed

• No programmatic changes are included

• No costs for land acquisition are included

• Costs are order of magnitude and have been developed based on square footage

• The following escalation contingency markups are applied to recommended action items depending on where they 

fall within the Capital Plan:

15.00%

3.50%

1.00%

6.00%

10.00%

10.00%

5.00%

50.50%

The following are excluded from the opinion of probable costs:

• Architect-Engineering Fees

• Overtime

• Loose furniture and equipment (except where noted)

• Builder’s Risk Insurance

Qualifi cations and Clarifi cations:

• Labor costs assume local prevailing wage labor rates; State of 

Maine listed wages or Federal Davis-Bacon prevailing wages are 

excluded.

• The following mark-ups are used:

• General Conditions and General Requirements

• Insurance and Bond

• Building Permit

• Contractor’s (CM/GC) Fee

• Design Contingency 

• Estimating Contingency

• Construction Contingency

AGGREGATE MARKUP APPLIED TO CONSTRUCTION COSTS

• Escalation Contingency (2016-2017 current budgetary year)

• Escalation Contingency using 50-year construction historical average

• Escalation Contingency (projects 5 years out)

• Escalation Contingency (projects 10 years out)

• Escalation Contingency (projects 15 years out)

• Escalation Contingency (projects 20 years out)

• The opinions of probable cost assume all long-lead items can be pre-purchased to meet schedule requirements. 

• Pricing assumes grouping of individual line items is unclear and that multiple smaller contracts may be likely. 

• Overall construction costs may be re-evaluated at a later date based on a defi ned and collective scope.

0.00%

4.50%

24.65%

55.30%

93.55%

116.55%

stilps
Highlight

stilps
Highlight
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CAPITAL PLAN

Notes:

1. All prices presented here are Opinions of Probable Costs.  Refer to Methodology and Basis of Costs earlier in this section for as-

sumptions, exclusions, qualifi cations, and clarifi cations used to develop these costs.

2. For a more detailed breakdown of recommendations and associated costs for each building and Plan Year, refer to the Capital Plan 

Scope of Work for each building later in this section.
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Capital Plan Detailed Scope of Work

In order to present the detailed scope of work for greatest ease of use, all of the individual recommended 
action items from the existing conditions reports have been consolidated to create the following reference 
documents.

For each building, a detailed scope of work is provided, organized by each year within the twenty-year plan 
period.  The buildings are organized in the same structure and order as the assessment reports within the 
Existing Conditions Documentation section.  Sub-sections for each building (site, building interior, mechani-
cal, etc.) are all titled for clear identifi cation.

There is also a series of Evaluation Criteria - nine aspects for further understanding of the nature of the 
item and its associated effects.  These allow application of additional scrutiny and understanding for decid-
ing the disposition and importance of individual items, as well as for communicating the need to the stake-
holders.

Line item opinions of probable costs are indicated and totals for each Plan Year Period for each building are 
provided.  Note that these values are based on sub-contractor trade costs and have been adjusted for con-
struction costs, project costs, and escalation.  Please refer to the Methodology and Basis of Costs presented 
earlier in this section for assumptions, exclusions, qualifi cations, and clarifi cations used to develop these 
values.

Routine MEP/FP maintenance recommendations are not included here but are under the full reports for 
each individual school.  As these items are ongoing requirements, they have not been assigned a specifi c 
action priority and don’t appear within the capital plan consolidated scopes of work.
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ACT  Acoustic Ceiling Tile

ADA  American’s with Disabilities Act

BTUH  British Thermal Units per Hour

CCTV  Closed Circuit Television Camera

CFH  Cubic Feet per Hour

CIP  Capital Improvement Plan

CMU  Concrete Masonry Unit

CPT  Carpet

EIFS  Exterior Insulated Finish System

GFI  Ground Fault Interrupter

GPM  Gallons per Minute

GSF  Gross Square Feet

GWB  Gypsum Wall Board

HVAC  Heating, Ventilation, Air Conditioning

IGU  Insulated Glass Unit

IP  Internet Protocol 

LCC  Lead Coated Copper

LF  Linear Feet

LFRS  Lateral Framing Resistance System

LGMF  Light Gauge Metal Framing

LULA  Limited Use/Limited Access Lift

NFPA  National Fire Protection Association

OHE  Overhead Electrical

PIV  Post Indicator Valve

PPS  Portland Public Schools

PSF  Pounds per Square Foot

SF  Square Feet

VCT  Vinyl Composition Tile

Appendix - Abbreviations
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