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Executive Summary 
 
DOE awarded funds to support a demonstration project to illustrate how access to solar 
power and green roof systems could improve building performance and long-term 
outcomes for the building owner and multiple nonprofit tenants housed in the building. 
 
Since being placed in service the solar PV system has saved approximately $1,000 per 
month in energy costs. The green roof has added to this benefit by naturally cooling the 
building and has helped reduce local road flooding by retaining storm water.  
 
These elements have improved the quality of life in the low-income community in which 
the building is located by allowing social service organizations to focus more of their 
resources on programs and job creation. 
 
Background 
 
The grant recipient, Isles, Inc., is a 35 year-old non-profit organization that has explored 
many aspects of community development work and wealth creation in the low–income 
communities in which it works. In 2005, Isles acquired an under-used early twentieth 
century factory building on the edge of a low-income residential neighborhood. The plan 
for the building had multiple objectives including saving the historic brick building, 
creating construction and permanent jobs through its redevelopment, creating 
affordable and attractive space for multiple non-profits, creating a new headquarters for 
Isles. 
 
Before any work could begin Isles and its partner in the project, Modern Recycled 
Spaces, commissioned a redevelopment plan that was approved by the municipality. 
This plan allowed for the reuse of the building for training, arts and residential 
components of the building that would not have been allowed within the underlying 
Industrial zone. During this time, and as a result of Isles’ efforts, the municipality also 
created an Arts and Culture overlay zone that would encourage other similar type of 
projects in the area. 
 
Because the building had been mostly neglected sine the 1980s the first order of 
business in stabilizing the building was to provide a new roof. Because the roof had 
deteriorated so badly many underlying components had to be replaced or reinforced 
(see photo addendum pgs. 8, 9, 11).  
 
A. PROJECT OBJECTIVES 
 
Isles’ Mill One project focuses on the adaptive reuse of a historic former textile mill at 
One N. Johnston Avenue in Hamilton Township, Mercer County, NJ as an 
environmental center and a showcase for green building, with renovations incorporating 
an advanced high-performance solar photovoltaic (PV) system on the roof, expansive 
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interior day lighting, energy efficient heating and cooling systems, and a combination of 
green roof and high-albedo roof systems.  
 
Isles will relocate most of its offices and training facilities to the redeveloped facility. To 
support this consolidation, Isles will design office, training, and education space to meet 
a variety of needs, including a school/training center to house its YouthBuild Institute 
(education and training for young adults). To accommodate YouthBuild Institute’s job 
training, Isles will incorporate space to allow for construction, landscaping, and 
surveying classes. It will also house a commercial training kitchen, expanding 
YouthBuild’s job training offerings to the culinary fields. 
 
The redeveloped mill will benefit the surrounding community by providing space for 
community meetings, housing, educational purposes, creative arts, nonprofit 
organizations, and commercial uses. New economic activity will revitalize this 
deteriorating neighborhood, creating jobs and access to a range of community-friendly 
products and services, increasing property tax revenue, and generating new energy. 
Serving as a central hub of information and public interest, this historically significant, 
but decaying symbol of the region’s industrial heritage will be enlivened and restored 
into an environmentally responsible, economically viable, and sustainable center for 
public education and information. Through this project Isles will help revitalize a 
deteriorating neighborhood, expand its development projects into inner-ring suburbs, 
broaden its networks and impact, and develop a model, green, multi-purpose facility.  
 
Funding from DOE was used specifically for the architectural, engineering, and 
construction services and materials necessary to design and implement a new roof, a 
solar PV system and a green roof at Mill One. 
 
B. PROJECT SCOPE 
 
Overview Description: The scope of this project includes two main phases – design 
and implementation. In the design phase, Isles engaged a team of professionals to: 
define the size, location, and technical specifications of the PV system; design and 
define plant material for the green roof; study the structural capacity of the building and 
design any structural upgrades necessary to support the PV system and green roof; 
develop construction plans for the PV system and green roof; obtain all required 
approvals and permits; develop bid packages for the construction of the PV system and 
green roof; and identify and engage contractors to build and install the PV system and 
green roof.  
 
In the implementation phase, the PV system and green roof was built and installed 
according to the plans and specifications determined in the design phase. Isles worked 
with our design team to oversee the installation. 
 
Project Objective: Funding from DOE will be used specifically for the architectural, 
engineering, and construction services and materials necessary to design and 
implement a PV system and a green roof at Mill One. 
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This primary objective was met as funds were used for the anticipated purpose. 
 
 
C. TASKS TO BE PERFORMED 
 
 
PHASE I:  PRELIMINARY DESIGN  
 
Task 1.0 Preliminary Design of PV System and Green Roof 
A donor to Isles’ capital campaign for the rebuilding of the building recommended that 
we use Croxton Collaborative Architects for our design work. The principal there, 
Randolph Croxton ,had been an early proponent of green building and Isles wanted to 
incorporate green features into the project. Isles worked closely with the architects and 
the design team to conceptualize and oversee the design of both the PV system and 
green roof.  
 
 Subtask 1.1 Preliminary Design 

The design team established the general schematic parameters for the 
development of both the PV system and green roof. 
 
- This task was accomplished as anticipated. 

 
 Subtask 1.2 Design Development 

With the basis of the design created, the design team fully developed plans and 
specifications for the PV system and green roof. This included a full assessment 
of the structural capacity of the building and plans for any upgrades to the roof or 
other building systems necessary to support the PV system and green roof. 
 
- This task took far longer than anticipated due to delays on the part of Croxton 

Collaborative. From the latter part of 2013 through 2014 we were continually 
led to believe that the design work was a few weeks from completion. 
Because of this, a decision was made not to cancel our contract with Croxton 
and start over with a new architect. In retrospect, the project would have been 
better off using a less known and more local (Croxton is based in New York 
City) architect. The design work, especially structural components, was 
exceedingly conservative and produced additional costs to the project 
uneccessarily. 

 
Because of DOE requirements regarding no adverse effects of installations in 
historic buildings and the owner’s possible future application for Historic Tax 
Credits an allowance was made in the design budget for the services of a 
brick conservator. Replacement brick and mortar selections were made with 
the assistance of Lorraine Schnabel. (see photo addendum pg. 16) The State 
Historic Preservation Office confirmed that the work funded through the DOE 
grant did not adversely impact the historic character of the building. 
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Subtask 1.3 Apply for Permits 
The applicant submitted and final plans to the appropriate Township in order to 
receive all approvals and permits necessary for the installation of the PV system 
and green roof. 
 
-This task was accomplished as anticipated upon completion of the final 
construction documents. 

 
Task 2.0 Installation Contractor Selection 
The applicant and design team wrote and distributed a Request for Proposals (RFP) to 
suppliers and contractors who will submit bids to provide materials and perform the 
installation of the PV system and green roof. The proposals received were reviewed by 
the applicant and design team and verified that all candidates are properly licensed and 
insured, and selected the most suitable suppliers and/or contractor(s). 
 

- This task was accomplished as anticipated. Isles contacted several local 
contractors known to have capacity and expertise sufficient to carry out the 
work. A successful pre-bid conference was held. Three bidders submitted 
complete bids. One bid was significantly higher than the others and so was 
discarded. Of the remaining bids one was chosen based on personal 
interview and lower overhead and profit percentages. The successful bidder 
was Mercer General Works. 

 
PHASE I:  MILESTONES and DELIVERABLES 
 
Results from Tasks 1 and 2 are presented via the attached construction drawings. 
These indicate the final materials selected as well as the structural upgrades necessary 
to allow the installation of DOE funded equipment. 
 
 
PHASE II:  FINAL DESIGN AND INSTALLATION PROCESS 
 
Task 3.0 Final Design and Installation Process 
Isles and the design team will oversee the installation process.  
 
 Subtask 3.1 Structural Upgrades 

The Contractor will complete structural upgrades of the defined facilities to 
support the PV system and green roof. 
 
- This task was accomplished with modifications to the original design. These 

modifications were due to high costs associated with the original design. 
Croxton Collaborative employed Robert Silman Engineers for the structural 
design work. Silman is very highly regarded in the field but is also extremely 
conservative in their approach. This is understandable from the perspective of 
their liability but disregards the client’s need to control costs. An example was 
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the existing truss system. The trusses had been in place for nearly 100 years 
without and sign of deflection. Silman’s engineers believed that once 
insulation was present on the roof that snow would accumulate causing 
additional stress of the structure. This seemed to Isles to be an exaggeration 
since the building had been without heat for 35 years and so had already 
experienced years of extreme snow loads. Isles solicited the opinion of a local 
engineer to support what seemed to be this common sense observation. 
Croxton disputed this alternate opinion and threatened to walk off the job if 
other structural opinions were relied on. Isles weighed the costs of starting 
over on the design versus continuing with Croxton and decided that the 
additional delay, especially as it related to DOE funds, was not worth it. The 
result was thousands of pounds of steel reinforcement covering old-growth 
southern yellow pine trusses. (see photo addendum pgs. 8, 11)  

 
Another structural alteration that was adopted by the design team based on 
Isles wishes and common sense was to completely rebuild the masonry 
parapets completely with cement block and face brick. This approach allowed 
for a better finished product and lower cost than the originally contemplated 
partial rebuilding using brick alone. (see photo addendum pgs. 4, 7, 10) 

 
 
 Subtask 3.2 PV System  

The Contractor will install the PV system including all equipment for the 
generation of electric power in accordance with the final design requirements.  
The PV system will be validated to ensure it is active and producing at expected 
levels. 

 
- This task was completed as anticipated with some modification to the original 

design to reduce the number of roof penetrations. The original design called 
for extensive wood reinforcements that would have been visible in the ceiling 
and nearly 100 points of attachment that would have increased the likelihood 
of roof leaks that would have been difficult to identify and access for repair. 
The new design, delegated by Croxton’s team to Isles’ engineer, reduced the 
number of penetrations to 20 and allowed easier access to the PV system for 
maintenance and repair. This was accomplished by creating a steel 
framework for the solar panels to sit on rather than using the residential type 
system specified by the design team. 

-  
 Subtask 3.3 Green Roof 

The Contractor will complete the green roof construction in accordance with the 
final design requirements.   
 
- The type of green roof system was selected based on the intent of the 

installation and structural capacity of the building. An intensive type system 
was selected because the intent was to retain storm water and provide 
cooling for the building. This type of system can be propagated in as little as 
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three inches of growing medium thereby keeping the system weight well 
below that of an extensive system. The chosen systems also has lower 
maintenance costs which suited the non-profit owner. This task was 
accomplished as anticipated. (see photo addendum pgs. 12, 13, 14) 

 
Obstacles Encountered:  
The project was somewhat delayed due to unforeseen damage to the approximately 
100 year old building. This damage had to be repaired prior to the grant supported work 
being completed.  In addition to the above mentioned structural changes and attempted 
structural changes, the architect and engineer’s investigations into existing conditions 
somehow did not reveal the need to rebuild the entire front parapet of one of the 
buildings (see photo addendum pgs. 17, 18) The uncovering of this damage by the 
contractor caused the stoppage of work in that area. The engineer was called to the site 
to identify the extent of the problem and devise a suitable repair. There was extensive 
discussion about the proposed repair as the initial cost estimate was quite high because 
of the conservative nature of the design. A compromise was reached between the 
owner and the design team and the work was completed. These construction issues 
were unrelated to the DOE supported technology but, rather, had to do with failed 
masonry and wood structures. This work had to be engineered and approved and bid 
prior to DOE work beginning as DOE work was installed only after a new roof is 
installed.. 
 
 
Patents:  NA 
 
Training and Professional Development:  NA 
 
Publications/Presentations/Travel: NA 
 
 
Attachments: 
 

1. Drawings detailing the structural improvements to the building, new roof system, 
new solar PV system and green roof system. 

2. Photographs detailing existing conditions, conditions as work progressed and 
conditions after installation. 

 
Disclaimer:  
“This report was prepared as an account of work sponsored by an agency of the United 
States Government.  Neither the United States Government nor any agency thereof, nor 
any of their employees, makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents that its use would 
not infringe privately owned rights.  Reference herein to any specific commercial 
product, process, or service by trade name, trademark, manufacturer, or otherwise does 
not necessarily constitute or imply its endorsement, recommendation, or favoring by the 
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United States Government or any agency thereof.  The views and opinions of authors 
expressed herein do not necessarily state or reflect those of the United States 
Government or any agency thereof.” 
  
Acknowledgement: 
“This material is based upon work supported by the Department of Energy under 
AwardNumber DE-EE0000256.001.” 
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Mill	One	under	rehabilita/on	June	2017	

1



Exis/ng	roof,	view	west	

New	roof	and	solar	PV	panels	

2



Exis/ng	3	built	up	layers	of	roof	

New	80	mil	TPO	roof	

3



Coping	at	raised	parapet	

Rebuilt	parapet	and	coping	stones	

4



Demolishing	deteriorated	parapet	

Rebuilt	parapet	and	solar	PV	panels	

5



Exis/ng	elevator	bulkhead,	failing	mat’l	

Rebuild	bukhead	w/	code	compliant	stair	

6



All	parapets	and	elevator	bulkhead	rebuilt	from	roof	up	

Masonry	rehabilita/on	nearing	comple/on	

7



Exis/ng	truss	and	roof,	leaking	

Truss	reinforced,	decking	replaced	

8



Exis/ng	ceiling,	decking	failure	

New	decking	and	structural	reinforcement	

9



Exis/ng	raised	parapet	

Rebuilt	raised	parapet	

10



Exis/ng	ceiling,	rot	at	low	points	

Trusses	cleaned	and	reinforced,	future	event	space	

11



Exis/ng	roof	

Green	roof	–	retains	8,000	gallons	of	water	in	heavy	rain		

12



Green	roof	installa/on	
	

Green	roof	installa/on	

13



Established	green	roof	system	

View	looking	east	

14



Both	solar	PV	arrays	

Solar	meter	and	inverter,	first	floor	hallway	

15



Replacement	brick	approval	process	w/	brick	
conservator	

Parapet	deteriora/on	

16



Engineer	reviewing	masonry	deteriora/on	

West	façade	–	parapet	rebuild	

17



West	Façade	–	parapet	rebuild	on	leX	

North	Facade	

18



South	façade	–	parapet	rebuild,	medallion	replacement	

The	green	roof	in	winter	

19
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