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Executive Summary 

Since 2017 Colby Company Engineering and Simons Architects, have studied the existing infrastructure 
of the Cape Elizabeth elementary, middle, and high schools.  The re-use of even some portions of the 
existing buildings do not meet the three main goals that have been established as the basis for the 
project since the Needs Assessment was first performed in 2019.  Extensive field work in the schools, 
code work, and cost analysis have been performed to determine the best project approach. 

1. Project Goal #1: Create Infrastructure that supports today's teaching methods.  The size of the 
classrooms that are needed for today's modern teaching methods are larger than the current 
classrooms.  Further, the mandated support spaces for Guidance Counselors, Occupational 
Therapy, Interventions, Social Work, Individualized Education Programs (IEP’s), and the Students 
with Disabilities Act of 1973 (commonly referred to as Section 504) were not considered when 
the buildings were designed and constructed.   The concrete masonry bearing wall and steel 
truss construction do not lend themselves to be modified to the larger classroom and open 
space sizes that are required. 

2. Project Goal #2: Create Infrastructure that is safe & secure, energy efficient, and easy to 
maintain.  While safety and security upgrades are being made to meet the needs of the schools, 
the current insulation and energy efficiency of the existing systems (including the zoning and 
controls systems) cannot be upgraded to meet today's energy code standards.  The amount of 
money that would be required to retrofit any portion of the existing mechanical and control 
systems would cost more than the cost of a new system that would be constructed into properly 
insulated and sealed buildings.  The sprawling layout of the existing school does not lend itself to 
an efficient heating and cooling and utility distribution system; the ‘shape factor’ of modern 
buildings is purposely meant to take advantage of the mechanical efficiencies that the current 
buildings do not offer.   The current Operations and Maintenance costs will be lower in the new 
buildings and the costs of emergency repairs and lost school days will also be lower in the new 
facilities. 

3. Project Goal #3: Create Infrastructure that is designed for a minimum 50-year service life at 
the lowest possible cost to the Town of Cape Elizabeth. Our team has performed cost estimates 
for both renovation and new buildings.  The cost of renovating the buildings to meet the new 
size requirements of today's schools would require that nearly all of the existing superstructure 
be taken down.  The portions of the buildings that would remain may not be able to be 
retrofitted with the required insulation (such as under the existing slabs); this in turn would 
require larger mechanical heating and cooling systems.  Temporary construction controls (for 
dust control, heating, and safety and security boundaries) also have to be considered as portions 
of the existing buildings are worked on.  Lastly, renovation of the schools would require the use 
of temporary trailers which has been identified as a minimum cost of $3.5M+.  



Our analysis has shown that the lowest possible first cost, lowest operations and maintenance costs and 
the best possible school facilities for the students, teachers and administrators, that meet the goals set 
above, is to construct new school buildings and demolish the existing facilities. 

In addition to the Program Goals stated above, the design team is dedicated to providing the new school 
facilities for occupancy in the fall of 2025. While construction of new school buildings adjacent to the 
existing facilities will meet this occupancy time frame, completing the required renovations will delay 
the opening of the schools by at least a full year, with the renovated schools not being ready for 
occupancy before fall 2026. 

Project Approach and Goals 

Colby Company Engineering (CCE) and Simons Architects (SA) have studied the elementary, middle and 
high school since November of 2017.  Both of our companies have spent large amounts of time 
conducting investigations in the schools.  In addition to this work, we have brought our collective 
experience, today's building code requirements and the Department of Education (DOE) guidelines into 
the equation of renovation vs. new construction. 

As stated earlier, the main goals of this project are to provide the Town of Cape Elizabeth with the 
following: 

1. Create Infrastructure that supports today's teaching methods 
2. Create Infrastructure that is safe & secure, energy efficient, and easy to maintain 
3. Create Infrastructure that is designed for a minimum 50-year service life at the lowest possible 

cost to the Town of Cape Elizabeth 

The Design Team has also met with and collaborated extensively with the faculty and staff of the schools 
to determine their particular needs and design school facilities are truly right-sized for Cape Elizabeth. 

Why Renovation Is Not Enough 

The Needs Assessment Report, completed in October 2019, identified deficiencies with the current 
school building both from programmatic and physical perspectives.  Some of the chief programmatic 
deficiencies that would be unlikely to be remedied by renovation of the existing facilities are detailed 
below. 

Summary of the Current Deficiencies 

The following list summarizes the spaces and inadequacies of the existing schools.  Our analysis of 
whether to recommend renovation of the existing buildings or construction of new buildings include 
these features that either project approach must include. 

A. School Safety and Security: The original RFP which was tendered in 2017 was to address the 
safety and security of the schools and to address the inadequacy of the cafetorium.  The schools 
lack the camera and video security systems that are needed for proper security.  The 



administration offices are more than one hundred feet from the main entrances to the schools 
and are not monitored except in special situations.  The long straight hallways are not 
recommended for current schools to minimize the threat from active shooters.  Main doors and 
classroom doors are not at the current level of threat protection with respect to their latches, 
video surveillance, and their capability to resist intruder access.  Please note that Cape Elizabeth 
has been making annual investments since 2017 in the safety and security systems.  These 
modifications are expensive (modifications to the existing aged buildings) and they do not 
always meet all of the current recommended standards that a new school would meet.  To the 
greatest degree possible, the equipment that is being specified will be capable of being 
transferred to the new schools if, and when, they are desired by the community. 

B. Classroom Size: Our recommended classroom size is not current with modern teaching 
methods. 

C. Classroom Storage Space: Many classrooms have remote storage spaces that require students 
and staff to use valuable class time to retrieve materials and return for each class. 

D. Travel Distances: Valuable time is wasted each school day in the existing schools traveling 
between classrooms and offices. 

E. Mandated Support Functions and Facilities 
a. Guidance Counselors Spaces 
b. Occupational Therapy Spaces and Equipment 
c. Intervention Spaces 
d. Social Work Spaces 
e. IEPS & 504’s 

F. Building Shape Factor: In addition to efficient travel distances for occupants, modern buildings 
take advantage of their ‘shape’ to efficiently run utilities and other services and to present the 
smallest surface area to the exterior to help lower the heating and cooling costs.  Renovation of 
the sprawling existing buildings would not achieve these efficient and industry standard design 
objectives. 

G. Cafetorium (Cafeteria & Auditorium space): The flow and capacity of the existing cafeteria has 
lunch starting at 10:30 am and finishing after 2 pm.  This is not ideal for student learning.  The 
new mandate for free lunch has further increased the capacity demand on the cafeteria system. 

H. Cafetorium (Cafeteria & Auditorium space):  The auditorium is undersized, and requires an 
‘add on’ to hold the school band.  The seating is part of the cafetorium system, which provide a 
small capacity and uncomfortable seats.  The middle school band now moves all of their 
equipment to the high school for concerts.  There is very little storage for production sets and 
their associated equipment. 

Existing School Layout 

Below is a graphic of the existing Lower School and Middle School showing the timelines of its 
construction: 



 

Figure 1: Overhead view of Pond Cove Elementary School & Cape Elizabeth Middle School, with dates of additions 
and major renovations. 

Teaching Methods 

Based on the Maine Department of Education (MDOE) Design Guidelines, the existing schools provide 
only 83% of what would be the baseline minimum anticipated gross area for these schools by current 
standards.  It should be noted that the MDOE Design Guidelines provide a minimum framework and do 
not reflect special programming needs that may exist within a given community.   For example, a 
tailored Special Services program including Occupational and Physical therapy and a dedicated 
Auditorium serving these grade levels are examples of programmatic elements that are not included in 
the baseline standard. While a renovation project could include the construction of such spaces, these 
would fall under the category of new construction added on to the existing building. These added spaces 
would increase the square footage of the existing schools, add to the sprawling layout and exacerbate 
existing travel times and mechanical system inefficiencies. 

 



 

Figure 2: Comparison of Cape Elizabeth Lower and Middle School area to MDOE minimums 

With 70% of the Middle School population alone participating in performance-based programming, 
along with social strides towards inclusion and equity, we know these elements have strong support and 
need within the Cape Elizabeth community.  The minimum MDOE guidelines also do not account for 
newer requirements such as universal free lunch for all students, which over the past 18 months has 
more than doubled the volume of service the schools’ kitchens provide.  When these critical additional 
services and program support areas are considered, it is evident that the existing facilities fall much 
farther short of the initial 83% figure. Again, a renovation project could include the addition of needed 
spaces, but would not solve existing problems with the current building. 

Further analysis into select program-specific areas demonstrates several major deficiencies. 78% of 
classroom spaces do not meet the minimum recommended size requirements per MDOE, nor can they 
accommodate the current leading teaching methods such as learning circle configurations or provide 
sufficient areas for independent learning.  Music and Visual Arts instruction spaces are among those that 
fall below minimum guidelines.   As noted above, even without the recent increase in production with 
free lunch for all, the existing kitchen support area only provides 83% of the recommended area per 
minimum MDOE guidelines.  And while the cafetorium is technically adequate per the guidelines, the 
space limitations require 5 lunch service periods throughout the day to serve the student population.  
This hampers the ability to use the space for other programming outside of these lunch periods and 
leaves students eating lunch at times that are not necessarily appropriate for their age groups, or 
supportive of their curriculum.  

Teacher and staff support areas are more difficult to quantify in terms of the MDOE  minimum 
guidelines as leeway is given to allow for responsiveness to staffing needs.   Based on the Needs 
Assessment Report and our most recent round of interviews we know that even though every habitable 
square inch of the building is being utilized to try to meet these needs, the consensus is that adequate 
space is not provided.  Several staff members are working in areas that are not suited for their use, or 
are working in areas that are not reliably dedicated for their use and may not have adequately secure 



accommodations, or are isolated from their colleagues.  Many shared that they have regularly adapted 
to displacement or disruptions throughout their time in the existing building.  In almost every interview 
session, the faculty expressed that existing support spaces fell short of fulfilling basic needs for human 
comfort such as access to restrooms.  A new building provides an opportunity to provide teachers and 
staff with spaces that meet these needs and acknowledge the current spectrum of services provided.  It 
will also look to do so in a way that promotes interaction, collaboration and community when 
appropriate. 

The existing schools’ sprawling configuration results in long travel distances and poor programmatic 
adjacencies, which have in turn resulted in scheduling issues and poor utilization of space resources by 
staff and students. Organizationally, the new building will provide improved adjacencies and 
relationships between learning and activity spaces to reflect current interdisciplinary goals and foster 
community connection. Most critically, the new building does this in a way that does not compromise 
school security and resolves existing issues with interconnection of spaces and life safety systems, as 
noted in the sections above.  The figure below demonstrates the significant reduction in travel distance 
compared to the existing for most programmatic elements with the new building.  This should improve 
current scheduling constraints by limiting time spent traveling between areas, and making essential 
services easier to access for students. 

 
Figure 3: Comparison of travel times between existing schools and new school buildings 

As previously noted, the programmatic deficiencies identified at the existing schools cannot be 
remedied with a renovation of the current buildings. The basic configuration of spaces within the school 
do not allow the staff to offer students the level of educational services mandated by MDOE guidelines.  



Please note that the MDOE guidelines are considered a minimum standard. In addition, portions of the 
current building are seventy years old, and not constructed to current codes and standards of energy 
efficiency. The effort required to update the existing building with a renovation includes completely 
“gutting” the building in order to reconfigure classroom spaces so they meet MDOE size standards. 
Attempting to fit the new spaces within the existing footprint would be difficult. At best, the building 
footprint would continue to grow as needed spaces that currently don’t exist would be added.  

 

Figure 4: Illustration of present school structural cross section (not to scale). 

The sprawling layout of the existing buildings would not be remedied through renovation. The 
inefficiencies of the current mechanical systems would also not be resolved with costly invasive 
renovation work. Insulation within the existing building foundation and slabs would need to be 
added/upgraded. This would be extremely difficult to accomplish in an existing building. 

Finally, with a renovation project, the student population would need to be relocated while the work 
took place. This would require bringing in temporary classrooms (trailers) for a number of years as the 
demolition and construction took place. Even if the work could be phased so that one school could stay 
in the building while the other relocated to temporary classrooms, there would still be major disruption 
to both schools. The school that stays in the building would be traveling through or adjacent to a 
construction zone. Any accommodations made by a construction contractor to eliminate noise and dust 
from impacting the student population would be an added cost to the project. Also, work to facilities 
common to both schools (kitchen, auditorium, gymnasium) would mean these services would have to be 
provided in an alternative manner, which would undoubtedly add to the cost of the renovation. 



Finally, a renovation project would not result in a “right-sized” (or “Cape Sized”) school that takes into 
account current and anticipated student populations. A renovation would not result in a smaller building 
footprint, reduced travel times between areas, and the latest in insulation and energy efficiency 
technologies. A renovation would also still have many of the security issues inherent to the physical 
layout of the current building.  

Construction of a new facility would ensure that the latest standards in school design, energy efficiency 
and code requirements would be met and the Town would be assured that the new building would have 
a service life of at least 50 years. 

Safety/Security 

Modern school design takes into account access control to all areas of the school, active shooter 
designs, and classroom lockdown capability.  Enhanced school IT, video and communications systems 
help teachers, administrators and law enforcement contain and control security breaches.  Modern 
schools do not have long straight hallways. They do have classrooms that help protect students and 
teachers against people who are intent on harm.  Cape Elizabeth has done a good job of adding cameras 
and personnel to the schools’ security systems.  The current main offices of both the Pond Cove and 
Middle School are a long distance from the main entrances.   

Energy Efficiency 

Every building’s energy efficiency capabilities are based largely on the same basic principles: 

A. Shape Factor: “boxy” is better than a sprawling 
B. Envelope & Insulation: Perhaps the most important energy savings element of any building.  

These design and construction elements include tightness of building elements 
C. Fenestrations: Doors, windows, ducts; their individual R-value and how tightly they are sealed to 

the main building envelope 
D. Heating, Cooling, and Ventilation Systems, including zoning of areas 
E. Optimization of Controls: Automation of systems, occupancy sensors, etc. 
F. Commissioning: making the system operate as designed 
G. Operations and Maintenance: Keeping the systems running as they were intended for their 

entire service life 

 In every category listed above the existing buildings do not meet the criteria needed, and renovating 
the buildings to achieve these criteria would be more costly than building a new building.  There would 
also be cases, as noted above, where due to the nature of renovation projects, achieving some of the 
criteria in some areas (such as under slab insulation) would not be possible.  Below is a graphic 
comparison of the insulation values for the existing and proposed buildings. 



 
Figure 5: Comparison of insulation values between existing school building, code compliant buildings, and high 
performing buildings 

Operations & Maintenance 

When building systems are beyond their normal service life, the operations and maintenance costs 
increase above and beyond normal ‘cost of living’ increases each year.  Equipment and system 
breakdowns become more frequent.  Cape Elizabeth is currently seeing both of these phenomena at the 
Pond Cove and Middle Schools.  These costs will increase each year.  Conversely, a new building will 
have less operations and maintenance costs.  Additionally, much of the new mechanical and electrical 
equipment is ‘self monitoring’ whereby the piece of equipment is able to signal that something is wrong, 
and even shut down, prior to a catastrophic event and dramatically lowering the amount of time that it 
spends operating in an inefficient mode. 

 

Project Cost Estimates 

Since 2017, Simons Architects and Colby Company Engineers have worked with the Cape Elizabeth 
School District on evaluation of the existing facilities and formulating a strategy to provide the 
community with the finest educational facilities at the best possible value. As this effort progressed over 
the last 5 years, options to renovate, partially rebuild the schools, complete gutting and rebuild of the 
interior of the schools, as well as the option to build new have been examined. Costs for these options 
have been formulated, and are listed in the table below. 



 

Construction Scenario Year Proposed Anticipated Cost 

Phased Building Replacement of school 
buildings (phases I & II) 

2020 $81,000,000 to $89,000,000 

Concurrent Lower and Middle Schools 
Replacement (both phases at the same time 
save contractor overhead) 

2020 $71,000,000 to $77,000,000 

Frame-off Restoration of Existing Buildings 
(Note that this renovation cost would not meet 
the current MDOE minimum guidelines or 
those that have been established during the 
programming analysis (the “Cape Sized” 
recommended spaces))  

2020 $53,000,000 to $58,000,000 

Security and Cafetorium Upgrades 2020 $26,000,000 to $29,000,000 

LS & MS Building Replacement February 2022 $108,178,517 

Building Replacement Estimate (includes HS 
improvements) 

April 2022 $90,000,000 to $140,000,000 

 

As shown above, the costs of the full renovation (Frame-off Restoration), estimated before the current 
construction market conditions took effect, are more than half the construction cost estimate provided 
with the Bond Warrant Report in February 2022. If escalation factors were applied to the renovation 
costs, it would be expected that costs would increase by about 15%, or to more than $66 million. These 
renovation costs don’t include the added costs for temporary facilities outlined below. A renovation also 
does not fully address the three project goals stated earlier in this report, and will not have the full-
service life that new construction provides. 

Temporary Classroom Rentals & Construction Costs 
 
The temporary classroom facilities scheme that has been included as part of the renovation concept for 
the schools would create a temporary facility using trailers for classrooms, library, student support 
spaces, administration offices, bathrooms, and locker room facilities. Gymnasium, band functions, 
performing arts and some other functions could potentially be shared with the high school. Scheduling 
and sharing of these functions, while possible, would be complicated based on the existing demand for 
the spaces. Travel distances and accommodations for winter conditions will further inhibit the efficiency 
of these systems. 
 
In order to renovate the existing buildings, temporary classroom trailers would be required. A 
temporary classroom system that supports either the elementary or middle school would require 
classroom trailers for approximately 500 to 600 students. A smaller number of trailers could be used in a 
hybrid model of trailers and existing buildings, but this would dramatically affect the temporary closures 
that would be required at the existing facilities (temporary walls, heating systems, security, 
etc.)  The temporary facilities are required to be connected to standard utilities (Potable water, fire 
protection water, sanitary sewer, electrical power, backup power, security systems (cameras, door locks, 



etc.). Depending on the location selected for the trailers, some alterations to the grounds would also be 
required in the form of gravel or paved walkways and access roads. 
 
The anticipated renovation scheme would also require temporary enclosures at the existing buildings. 
These will include temporary insulated walls, dust barriers, modifications to the existing heating and 
mechanical systems, modifications to existing plumbing systems, temporary and backup power systems 
modifications, and installation & modification to the schools’ security systems. All of these systems will 
require weekly inspection during the period that they are put in place. Additional staff could be required 
to assist with the logistics of using trailers and/or a hybrid model of the trailers and the existing schools. 
The space required for the temporary classroom trailers would be in addition to the required 
construction laydown and parking facilities that will be required. We anticipate that additional sports 
fields would be needed for this space. This would put additional pressure on the sports field use system 
that is considered to be at its maximum usage. 
 
The time frame for the temporary facilities discussed above would be from the fall/winter of 2023 until 
the fall of 2026; approximately 3 years.  One additional fall and/or spring school semester may be 
required depending on the complexity of the renovations required and the extent of the hazardous 
materials abatement that may be required. 
 
Noteworthy with regard to these temporary costs is that most or all of them are not eligible to be 
included as part of the school bond. As a result, the residents will be required to pay for them annually 
in addition to the bond costs. The advantage to this is that the temporary trailer and building closures 
costs are not paid for with interest over the 30-year bond period, which would further increase their 
'value'. 

1. Temporary Trailers & Utilities - 3 yrs: $3.5M + 
2. Temporary Closures and Utility Modifications - 3 yrs: $0.5M to $0.75M 
3. Increased Costs to use High School Facilities - 3 yrs: $0.25M 
4. Increased Architecture and Engineering Fees: In this case the renovation of the older building 

would be more complicated and would require increased A/E fees.  The amount is not known 
at this time. 

5. Increased Construction Administration Fees: Renovations of this type typically require more 
oversight of the temporary conditions and of the existing conditions that are found during 
construction.  The amount is not known at this time. 

6. Additional Staff Support - 3 years: Not known (This could perhaps be performed with parent 
volunteers) 

Conclusion 

When evaluating renovation of existing structures, consideration must be made in the condition of the 
structures, the investment that must be made in renovating, and the return on the investment made in 
renovating (how long the renovation has extended the useful life of the building). In the case of the 
Pond Cove and Cape Elizabeth Middle Schools, many parts of the structure are over sixty years old, were 
not designed with today’s teaching methods in mind, and do not meet Department of Education 
minimum standards for school buildings. The renovations required would be extensive, invasive, 
extremely disruptive to education programs and exceedingly expensive. In the end, these renovations 
would not provide the fifty-year service life established as a goal of this project. 



In considering the three goals stated at the beginning of this report: 

• Create Infrastructure that supports today's teaching methods 
• Create Infrastructure that is safe & secure, energy efficient, and easy to maintain. 
• Create Infrastructure that is designed for a minimum 50-year service life at the lowest possible 

cost to the Town of Cape Elizabeth 

The Design Team, in coordination with the Cape Elizabeth School District, has determined that 
constructing a new, modern, efficient and secure school building is the most cost-effective way to meet 
these goals. The new building will be a benefit to the community of Cape Elizabeth for decades to come.  



Additional Photos Illustrating Common Problems with Existing Buildings 

 

 
Photo 1: Cracking of interior masonry wall. 

 
Photo 2: Foundation Cracking and Spalling. 



 
Photo 3: Foundation Slab separating from masonry wall. 

 
Photo 4: Failing mortar around brickwork. 



 
Photo 5: Cafetorium does not comply with ADA requirements. 


