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SECTION I - EXECUTIVE SUMMARY 
 
This report was prepared by Silver Petrucelli & Associates, Inc. (S/P+A) of Hamden, Connecticut, an architecture and 
engineering firm specializing in municipal programming, planning and design, feasibility analyses and building condition 
investigations. 
 
Objective  
Silver Petrucelli & Associates (SPA) was retained in the Fall 2024 by the Town of New Milford, New Milford Connecticut, to 
perform a comprehensive roof inspection/report reviewing 90,532 s.f. of low sloped roofs, sloped roofs, flashings, gutters & 
drainage systems. The analysis included the Asphalt Shingles on the Sloped roofs and the ballasted & non-ballasted EPDM 
low sloped roofs, construction systems, metal gutters, metal downspouts, metal fascia’s, soffits, metal rakes, existing 
ventilation systems and other pertinent roofing components. Our efforts included visual observations from the ground (both 
outside the facility & inside the facility), visual observations from the roof and review of all existing documents made 
available to SPA. Original drawings of the original building, dating from 1980 (by Henry T. Moeckel Architects) and the 1990 
addition (by Fletcher Thompson) were also made available, which aided in our understanding of the original construction 
materials & detailing.  
 
Findings  
Based on our observations, the 63,989 s.f. of low sloped ballasted EPDM roofs and the 26,543 s.f. sloped asphalt roofs are 
in poor condition including the perimeter metal gravel stops, Vent boots, gutters, downspouts, roof drains, fascia panels, 
soffits and perimeter wall flashings. The existing ballasted & non-ballasted EPDM membrane over the 63,989 s.f. is showing 
signs of membrane failure and should be addressed to minimize further water infiltration. The 26,543 s.f. sloped asphalt 
shingles are showing sign of failure and should also be addressed immediately. New drains are also recommended at all 
roof locations along with new gutters & downspouts at sloped roof locations. Since this building was constructed, new 
Building Codes now require a secondary drainage system if the primary system fails. We feel that careful design of the new 
metal gravel stops will satisfy this requirement, which has been included in the submitted estimates/costs. The balance of 
the metal flashing, gutters, downspouts and metal fascia’s will need to be altered or replaced as part of the roofing 
operations. Existing metal panel fascia (below the roof edge) around the perimeter of the facility should also be replaced at 
part of this project, as many locations are rusted/failing. Various exterior soffits will likely need to be repaired/replaced as 
part of this project due to water infiltration failure. Canopy painting is also being recommended 
 
Recommendations 
SP&A is recommending 4 different options for the district to consider. We recommend that the existing low-slope ballasted 
and non-ballasted EPDM roofs be stripped completely to the deck and replaced with new insulation, cover board and new 
EPDM membranes or a 2-ply asphalt modified system. We also recommend that the sloped roof be completely stripped 
down to the deck and replaced with either asphalt shingles or a metal standing seam roof system. All these solutions would 
provide a minimum of a 20 or 30 year warranty. The drains on all low-slope roofs will need to be replaced and secondary 
drains will need to be included. We recommend 4 different options for the district to consider for this facility:  
 
 
Option 1: EPDM on low sloped roofs. Asphalt shingles on sloped roofs.   
Drain replacement, secondary drain installation, new perimeter flashings, new gutters, new metal wall panels 
Cost = $4,044,013 
 
 
Option 2: 2 ply modified on low sloped roofs. Asphalt shingles on sloped roofs   
Drain replacement, secondary drain installation, new perimeter flashings, new gutters, new metal wall panels 
Cost = $4,329,849 
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Option 3: EPDM on low sloped roofs. Standing seam on sloped roofs.   
Drain replacement, secondary drain installation, new perimeter flashings, new gutters, new metal wall panels 
Cost = $4,514,752 
 
 
Option 4: 2 ply modified on low sloped roofs. Standing seam on sloped roofs   
Drain replacement, secondary drain installation, new perimeter flashings, new gutters, new metal wall panels 
Cost = $4,796,322 
 
 
 

 
 

 
Aerial View of Northville Elementary School, New Milford, CT 
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SECTION II - PROCESS 
 
The information contained in this report was gathered by S/P+A via field observations, interviews with staff of the school and 
historical drawings of the Structure, originally designed in 1980 by Henry T. Moeckel, AIA, Architect, P.C., Naugatuck 
Connecticut. An addition in 1990, designed by Fletcher Thompson, Bridgeport, Connecticut added roofs number 5, 6 & B. 
The New Milford Public School system opted to not test for any environmental impact, at this time. However, if asbestos 
containing material is found, the cost of remediation is negligible as no containment or air testing is required. SPA has 
assumed typical asbestos remediation/abatement in our proposed estimates. All of this information was invaluable and 
utilized as part of this study. The collected data was organized and appears in sections of this report in the form of written 
narratives and graphic images. Silver Petrucelli also coordinated a field inspection in late October 2024 for access and 
observations/ understanding of the existing roof conditions and interior conditions of the facility. 
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SECTION III - EXISTING CONSTRUCTION 
 
Designs for the New Milford Northville Elementary School were completed in March of 1980 and construction began 
immediately thereafter. The 1 story structure has a brick exterior with a combination of flat (low sloped) roofs (roofs 1, 2, 3 , 
4 & 8) and a very prominent sloped roof (roof A), with the low sloped roofs being covered with ballasted black EPDM roofing 
membrane while the sloped roof (roof A) is covered in dark brown asphalt shingles. The original 1980 school also has a one 
story canopy (roof 7), on the North side of the facility, which also has a ballasted black EPDM membrane roof. The large, 
significant sloped roof running East-West (roof A) is very prominent from Hipp Road. The 1990 addition, which added 
classrooms and a gymnasium, utilized a white single ply membrane roof over the classroom (roofs 5&6) and dark brown 
asphalt shingles over the gymnasium (roof B). The final total roof area is 90,532 s.f. consisting of 63,989 s.f. of low slope 
roof and 26,543 s.f. of sloped roof surfaces. There is also a very prominent standing seam metal wall panel around the 
perimeter of the school structure, approximately 48” high. This wall panel ends at the roof metal gravel stop. 
 
 
The Building Structure: 
 
The New Milford Northville Elementary School is a type 2B construction which means that the structure is constructed of 
non-combustible materials. The Super structure of the facility consists of Concrete footings, foundations & floor slabs, steel 
columns, load bearing masonry walls, steel beams and or metal deck for the roof structure. The exterior walls of the facility 
consist of a 4” brick veneer and a load bearing concrete block backup wall. The interior walls consist predominately of 
concrete block or brick, depending on the location.  
 
 

        
 
   Exterior Brick & Concrete Block walls – sloped roof A       Exterior Brick & Concrete Block walls – sloped roof B        
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1980, Low Slope Roofs (ballasted single ply membrane): 
 
The original 1980 building included low sloped roofs 1, 2, 3, 4 & 8 totaling 56,217 s.f. These roofs are constructed with a 
ballasted single ply roofing membrane atop a slip sheet. This membrane is placed upon approximately 3” rigid insulation 
fastened to a 1.5” sloped metal deck. This sloped metal deck sits atop steel framing consisting of sloped W steel sections or 
sloped steel joists. This 1/8”/ft slope structure provide the code complaint slope for the roof which was complaint at the time 
of construction. Various wood blocking and flashing was utilized along with a metal gravel stop at all perimeters. There are 
numerous roof drains, mechanical units, vent stacks & pitch boxes on all roof surfaces.  
 
 
 
1980, Sloped Roofs (asphalt shingles): 
 
The original 1980 building included a large, sloped roof (roof A) running East to West totaling 18,022 s.f.. This roof is 
currently covered with asphalt shingles, however, the original construction showed standing seam metal roofing as the roof 
covering. Below this covering is 3” rigid insulation atop 1.5” metal deck fastened to steel trusses constructed of W sections 
of steel and steel angels. Roof A is an asymmetrical gable roof  with one side sloped at 3.64/12 where the other side is 
sloped at 56 degrees. There is (2) 2x4 wood blocking placed up the slope at 4’-0” o.c., likely giving a nailing plate for the 
standing seam fasteners/clips. Currently, there is a layer of plywood above the rigid insulation which acts as the sheathing 
for the asphalt shingles. Without destructive testing, building paper or ice/water shield below these shingles could not be 
confirmed, but standard building practice at the time would likely have included this. There are numerous vent stacks, and 
metal gravel stops on this roof. There is also a 6”x5” aluminum gutter on both low sides of this roof with numerous aluminum 
downspouts to grade providing drainage for this roof. 
 
 
 
1980, Low Slope Canopy Roof (ballasted single ply membrane): 
 
The original 1980 building included low sloped roofs 7, totaling 3,424 s.f., which is the entry canopy for the school. This roof 
is constructed with a ballasted single ply roofing membrane atop a slip sheet. This membrane is placed upon approximately 
1” rigid insulation fastened to a 2” T&G wood deck. This wood deck sits atop steel framing consisting of tubular steel purlins 
and tubular steel perimeter bearing on tubular steel columns. There is a metal gravel stop at all perimeters along with 
perimeter aluminum gutters and downspouts to remove water from this roof. This canopy is constructed from painted steel 
columns, tubes & beams. 
 
 
 
1990, Low Slope Roofs (ballasted single ply membrane): 
 
The 1990 additions included low sloped roofs 5& 6 totaling 4,348 s.f. These roofs are constructed with a fully adhered single 
ply roofing membrane. This membrane is placed upon approximately 3” rigid insulation fastened to a 1.5” sloped metal 
deck. This sloped metal deck sits atop steel framing consisting of sloped W steel sections or sloped steel joists. This 1/8”/ft 
slope structure provide the code complaint slope for the roof which was compliant at the time of construction. Various wood 
blocking and flashing was utilized along with a metal gravel stop at all perimeters. There are numerous roof drains, 
mechanical units, vent stacks & pitch boxes on all roof surfaces. A wooden curb constructed to double 2x10 wood blocking 
capped with metal coping, separates roofs 5 & 4. A through wall overflow scupper is paced adjacent to the one drain on roof 
5. 



 

                                                        6 
Northville Elementary School Roof Study                                                                 Silver/Petrucelli & Associates, Inc. © 

1990, Sloped Roofs (asphalt shingles): 
 
The 1990 addition included a large, sloped roof (roof B) over the gymnasium totaling 8,521 s.f.. This roof is currently 
covered with asphalt shingles and the original construction also showed asphalt shingles as the roof covering. Below this 
covering is plywood, 1.5” air space & 3” rigid insulation atop 1.5” metal deck fastened to steel trusses constructed of W 
sections of steel and steel angels. Roof B is a gable roof with a 4/12 slope. Without destructive testing, building paper or 
ice/water shield below these shingles could not be confirmed, but standard building practice at the time of construction 
would likely have included this. There are numerous vent stacks, and metal gravel stops on this roof. There is also a 6”x5” 
aluminum gutter on both low sides of this roof with numerous aluminum downspouts to grade providing drainage for this 
roof. 
 
 
Around the perimeter of the facility, just below the roof, is a metal standing seam fascia. This fascia varies in height but is 
typically about 48” tall. The standing seam metal panels are supported by wood sheathing, which is supported by wood 
blocking fastened to the 8” concrete block masonry wall. This detail was likely incorporated to minimize the amount of red 
brick veneer used for the facility. The roof gravel stop caps off this fascia. 
 
 
 
 
 
 

        
 
    Roo f5, low slope single ply membrane roof    low slope roof 4 (note standing seam metal fascia panel) 
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Can Canopy of North side of Building                          Failed metal standing seam panels & soffit 
 
 
 
 
 
 
 

        
 
Failed metal standing seam panels    Typical roof drain – roof 1 (trees overhanging roof above) 
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SECTION IV - OBSERVATIONS 
 
On Thursday, October 31, 2024, SPA inspected the roofs and roofing components of Northville Elementary school for wear, 
condition and future longevity. 
 
 
The Building Structure: 
 
The existing super-structure including the masonry walls, steel columns, steel roof beam, steel roof joists and steel roof 
trusses all appear to be in sound condition. We did not observe any locations where significant water damage has affected 
any of the steel superstructure nor any of the 1.5” structural metal roof deck or wood deck at the canopy .However, not all 
undersides of roof were inspected due to limited viewing opportunities without destructive demolition.  
 
 
Low Slopped Roofs (with ballasted and non-ballasted EPDM membrane): 
 
The 63,989 s.f. of Low slope EPDM membrane roofs (ballasted and non-ballasted) at Northville Elementary School (roofs 1, 
2, 3, 4, 5, 6 & 7) are generally in poor condition. It is the opinion of SPA that these roofs are the original roofs to the facility 
making them 30-40 years old, depending on location. Equally, the perimeter metal flashing and EPDM counter flashings are 
also in poor condition. There was considerate ponding (or signs of ponding in the past) on many of the low sloped roofs on 
the day of our site visit, indicating that the roofs are not adequately sloping/draining to the existing roof drains. Numerous 
trees were also noted as overhanging the roof, with many leaves/debris present on the roof surfaces and in the drains. The 
Mechanical 28 curbs, 4 pitch boxes and 25 vent stacks are also in poor condition. The 40 roof drains, which all appear to be 
original, are in poor condition and do not have much serviceable life left in them. There are numerous EPDM patches 
throughout the roof areas indicating leaks that were present in the past. Not only has the EPDM membrane reached the end 
of its useful life, the EPDM seams, in numerous locations have failed, creating additional pathways for the water to infiltrate 
the facility.  
 
 
It appears that the 40 existing roof drains had not been replaced or modified over the last 40 years ago, and therefore, all of 
the drains are original to the building. Based on visual observation of these drain, they all appear to be in poor condition. 
There is also no secondary drainage system designed into the current Northville School roof system and therefore, should 
any roof drain fail, it would flow over the perimeter metal gravel stop.  
 
Lastly, the perimeter metal standing seam fascia is in poor condition and should be replaced as part of any future roofing 
operations. Various locations of these panels are rusted/rotted and there is no remedy for repairing them, therefore, 
replacement is the only option. Most of the vented screens at the bottom edge of these panels, is missing and or 
rotted/failed. 
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Significant ponding on low slope roofs – roof 7 (canopy)       moss growth is an indication of standing water 
 

          
     moss growth is an indication of standing water    typical condition of low sloped ballasted membrane 
 
    

          
Roof transition between roofs 4 & 5                            Typical HVAC exhaust fan detail 
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Slopped Roofs (asphalt shingles on wood deck): 
 
 
The 26,543 s.f. of sloped asphalt shingles at Northville School (roofs A&B) are generally in very poor condition. It is the 
opinion of SPA that these roofs are the original roofs to the facility making them 30-40 years old, depending on their location 
.Many of the shingles are showing signs of overheating resulting in cracking/failing & sliding. This is likely due to the fact 
that there is no ventilation below these shingles, which is now an IBC code requirement. Equally, the perimeter metal 
flashing & aluminum gutters/downspouts are in marginal condition and should be replaced along with the roof shingles. The 
one built in gutter on the north side of roof B should be eliminated and roofed over to avoid future water infiltration 
opportunities. 
 
 

           
General condition of sloped roof & gutters/downspouts               Typical condition of sloped asphalt shingle roofs 
 
 

          
 Failed Asphalt shingle at sloped roofs                          failed, curling & lifting asphalt shingles – sloped roofs      
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SECTION V – RECOMMENDATIONS & ESTIMATES 
 
Based on the above observance & information, SPA recommends a full roof replacement, down to the existing structural 
metal roof deck, with new code complaint insulation, membranes, roof drains etc. We recommend that the district do this 
work as soon as possible due to the conditions listed above. We have analyzed 4 options which are highlighted below: 
 

 
Option 1: EPDM on low sloped roofs. Asphalt shingles on sloped roofs.   
 
 
Low Sloped Roofs (with EPDM membrane):  
 
 Remove existing Ballast on all roof except 5 & 6 
 Remove existing EPDM membrane  
 Remove existing rigid insulation below membrane 
 Remove and replace all wood blocking & perimeter gravel stop/metal flashing 
 Remove & replace existing 40 roof drains 
 Remove & replace existing 28 HVAC exhaust fan wood curbs/flashing 
 Remove & replace 4 existing pitch boxes 
 Remove & replace 23 existing vent stack flashings 
 Remove and replace all aluminum gutters & downspouts 
 Remove & replace perimeter standing seam metal fascia 
 Clean & inspect existing roof deck 
 Install 5” rigid insulation to meet R-30 energy code requirement 
 Install 1/8” tapered insulation meeting the current IBC building code 
 Install new recovery board 
 Install new EPDM roofing membrane (adhesive applied) 
 Scrape, prime and paint all steel at canopy 
 Repair all damaged exterior soffits 
 Entire system to be a minimum warranty of 20 years 

 
 
 
Sloped Roofs (with asphalt shingles): 
 
 Remove & replace 2 existing vent stack flashings 
 Remove existing asphalt shingles & building paper/ice & water shield 
 Remove existing built -in gutter on North Side 
 Remove and replace all aluminum gutters & downspouts 
 Clean & inspect existing roof deck 
 Install new vented nailable deck board 
 Install new Ice & water shield over all wood decks 
 Install new Asphalt shingles 
 Entire system to be a minimum warranty of 30 years 
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 Option 1 – Opinion of Probable Construction 
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Option 2: 2 ply modified on low sloped roofs. Asphalt shingles on sloped roofs   
 
Low Sloped Roofs (with 2 ply modified membrane):  
 
 Remove existing Ballast on all roof except 5 & 6 
 Remove existing EPDM membrane  
 Remove existing rigid insulation below membrane 
 Remove and replace all wood blocking & perimeter gravel stop/metal flashing 
 Remove & replace existing 40 roof drains 
 Remove & replace existing 28 HVAC exhaust fan wood curbs/flashing 
 Remove & replace 4 existing pitch boxes 
 Remove & replace 23 existing vent stack flashings 
 Remove and replace all aluminum gutters & downspouts 
 Remove & replace perimeter standing seam metal fascia 
 Clean & inspect existing roof deck 
 Install 5” rigid insulation to meet R-30 energy code requirement 
 Install 1/8” tapered insulation meeting the current IBC building code 
 Install new recovery board 
 Install new 2 ply modified bitumen roofing membrane (cold asphalt applied) 
 Scrape, prime and paint all steel at canopy 
 Repair all damaged exterior soffits 
 Entire system to be a minimum warranty of 20 years 

 
 
 
Sloped Roofs (with asphalt shingles): 
 
 Remove & replace 2 existing vent stack flashings 
 Remove existing asphalt shingles & building paper/ice & water shield 
 Remove existing built -in gutter on North Side 
 Remove and replace all aluminum gutters & downspouts 
 Clean & inspect existing roof deck 
 Install new vented nailable deck board 
 Install new Ice & water shield over all wood decks 
 Install new Asphalt shingles 
 Entire system to be a minimum warranty of 30 years 
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Option 2 – Opinion of Probable Construction 
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Option 3: EPDM on low sloped roofs. Standing seam on sloped roofs.   
 
Low Sloped Roofs (with EPDM membrane):  
 
 Remove existing Ballast on all roof except 5 & 6 
 Remove existing EPDM membrane  
 Remove existing rigid insulation below membrane 
 Remove and replace all wood blocking & perimeter gravel stop/metal flashing 
 Remove & replace existing 40 roof drains 
 Remove & replace existing 28 HVAC exhaust fan wood curbs/flashing 
 Remove & replace 4 existing pitch boxes 
 Remove & replace 23 existing vent stack flashings 
 Remove and replace all aluminum gutters & downspouts 
 Remove & replace perimeter standing seam metal fascia 
 Clean & inspect existing roof deck 
 Install 5” rigid insulation to meet R-30 energy code requirement 
 Install 1/8” tapered insulation meeting the current IBC building code 
 Install new recovery board 
 Install new EPDM roofing membrane (adhesive applied) 
 Scrape, prime and paint all steel at canopy 
 Repair all damaged exterior soffits 
 Entire system to be a minimum warranty of 20 years 

 
 
 
Sloped Roofs (with standing seam): 
 
 Remove & replace 2 existing vent stack flashings 
 Remove existing asphalt shingles & building paper/ice & water shield 
 Remove existing built -in gutter on North Side 
 Remove and replace all aluminum gutters & downspouts 
 Clean & inspect existing roof deck 
 Install new vented nailable deck board 
 Install new Ice & water shield over all wood decks 
 Install new standing seam metal roof system 
 Entire system to be a minimum warranty of 30 years 
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Option 3 – Opinion of Probable Construction 
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Option 4: 2 ply modified on low sloped roofs. Standing seam on sloped roofs   
 
Low Sloped Roofs (with 2 ply modified membrane):  
 
 Remove existing Ballast on all roof except 5 & 6 
 Remove existing EPDM membrane  
 Remove existing rigid insulation below membrane 
 Remove and replace all wood blocking & perimeter gravel stop/metal flashing 
 Remove & replace existing 40 roof drains 
 Remove & replace existing 28 HVAC exhaust fan wood curbs/flashing 
 Remove & replace 4 existing pitch boxes 
 Remove & replace 23 existing vent stack flashings 
 Remove and replace all aluminum gutters & downspouts 
 Remove & replace perimeter standing seam metal fascia 
 Clean & inspect existing roof deck 
 Install 5” rigid insulation to meet R-30 energy code requirement 
 Install 1/8” tapered insulation meeting the current IBC building code 
 Install new recovery board 
 Install new 2 ply modified bitumen roofing membrane (cold asphalt applied) 
 Scrape, prime and paint all steel at canopy 
 Repair all damaged exterior soffits 
 Entire system to be a minimum warranty of 20 years 

 
 
 
Sloped Roofs (with standing seam): 
 
 Remove & replace 2 existing vent stack flashings 
 Remove existing asphalt shingles & building paper/ice & water shield 
 Remove existing built -in gutter on North Side 
 Remove and replace all aluminum gutters & downspouts 
 Clean & inspect existing roof deck 
 Install new vented nailable deck board 
 Install new Ice & water shield over all wood decks 
 Install new standing seam metal roof system 
 Entire system to be a minimum warranty of 30 years 
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Option 4 – Opinion of Probable Construction 
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SECTION VI - ESCALATION 
  
Silver Petrucelli & Associates was not told when this project is projected to be constructed. Since our opinion of probable 
construction costs is based on Construction rates for the year 2024/2025, below is an escalation schedule based on 5% 
increase per year, which has been the average annual construction increase percentage in Connecticut in recent years. 
Escalation is due to labor and material increases year after year. 
 
 
 
 
 
Option:     Year: 
 
 

2024  2025  2026  2027  2028  2029 
 
Option 1 $4,044,013 $4,246,214 $4,458,524 $4,681,450 $4,915,523  $5,161,299 
 
Option 2 $4,329,849 $4,546,341 $4,773,658 $5,012,341 $5,262,958 $5,526,106 
 
Option 3 $4,514,752 $4,740,490 $4,977,514 $5,226,390 $5,487,709 $5,762,095 
 
Option 4 $4,796,322 $5,036,138 $5,287,945 $5,552,342 $5,829,959 $6,121,457 
 
 
 
 
SECTION VII – STATE REIMBURSEMENT PROCESS 
 
School roof replacement projects are eligible for State Reimbursement and are considered “non priority projects” which 
mean that they are automatically approved once the district submits their on-line application and a State Project Number is 
issued by the State. Therefore, the Town of New Milford should file for this roof replacement project as soon as funds 
become available. The Reimbursement rate is adjusted each year by the State of Connecticut. The only items that will not 
be elibible for reimbursement will be the few items that are non-roof related, such as the standing seam metal fascia panels, 
the canopy painting work and the exterior soffit repairs. Most all other items should be eligible for reimbursement. 
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APPENDIX “A” EXISTING ROOF PLAN 
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New Milford Public Schools 5 Year Reporting

Overview
CES was hired by New Milford Public Schools to comply with legislation recently passed by the State of 
Connecticut to ensure that all schools conduct periodic evaluations of HVAC equipment, with specific 
attention paid to ventilation within each school. There are a total of five public schools in New Milford that 
range in age from the 1960s to the newest school, which was built in 2000. The overall goal of this effort is 
to evaluate HVAC systems at each school to understand how they operate and where repairs or replacements 
are needed to achieve better indoor air quality.

Objectives and Goals
OObjectives

The process for evaluating each school consisted of two main components:

A thorough review of equipment that introduces outside air, filters air, and systems that exhaust air. This
includes but is not limited to: air handlings units (AHUS), rooftop units (RTUs), exhaust fans (EFs), and unit
ventilators (UVs).

CES requested and received any documents pertaining to air moving systems such as building HVAC
drawings and, where applicable, building automation system documentation. Various levels of
documentation were available for each school given the difference in building age. Where
documentation was scarce or incomplete, CES worked with facilities staff to understand and
document systems.

Measurements - Documenting airflow (supply, return, outside air, exhaust) by taking comprehensive air
measurements in each school. These readings will show actual system performance.

Airflow measurements were taken at all supply diffusers, return and exhaust grills, and outside air
intakes. Those measurements were used to calculate outdoor air rates for the existing
equipment/spaces.

Goals

1. Document the current operating condition for HVAC systems serving all public schools in New Milford,
including damper function, filter status, and system controls. The specific scope for HVAC systems was
anything that either brought in outside air or exhausted air from a space with the intent being to
evaluate the efficiency of ventilation.

2. Compare and report findings from the equipment evaluation performed by CES with those outlined by
the American Society of Heating, Refrigeration, and Air-Conditioning Engineers, or ASHRAE.

3. Compile a list of deficiencies of items that require correction, and recommendations for how to fix
them, in order to return the equipment to proper working condition.
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5 Year Reporting Requirements Met
1. HVAC Assessment

Review of maximum filter efficiency, quantity, condition, and last date of change
Verification of ventilation components operation including fans, dampers, filters, etc.

Detailed review of fan operation /damper operation / filter condition
Applies to RTUs, AHUs, HVs, MAUs, EFs, UVs, FCUs with OA
Document sheave sizes, motor nameplate information, belt information, etc. when
possible.

Verification of unit operation and performance of required maintenance, as it pertains to ventilation.
Verification of control sequences

Any applicable controls builts available was be provided to CES for review
The controls review will be based on what is available through the controls system and
any applicable as-builts available.
Control sequences were reviewed based on industry standards and through BMS controls
where applicable. Observations can be found in the Pictures tab as well as the Master
Deficiency and Resolution Log.

Verification of carbon dioxide sensors (where applicable)
There were no CO2 sensors available for review/verification.

Collection of field data for the potential of installation of mechanical ventilation if none exists
There were no areas observed where mechanical ventilation does not exist for classroom
spaces.

Review of current maintenance practices including setpoints and schedules
Maintenance practices were discussed with the with the facilities staff. Based on the
schools age and condition, there were instances where staff relied on manually turning
equipment on and off from a schedule standpoint while other equipment is controlled via
BMS.
Suggestions were made for regular filter changes and belt changes.

2. Measurements Assessment

Measurement of all air distribution inlets and outlets that are accessible for our review
Air Handling Equipment total airflow readings (when possible - total Supply Air, Return Air, Outdoor
Air, and Exhaust Air readings are taken directly at the units)
Static Pressure Profile of each accessible unit
Airflow measurement of outside air rate at each unit that delivers outdoor air
Physical measurements of each accessible space (to calculate air change rates)
Calculations for ventilation rates and outdoor air delivery rates for each space
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Systems by School

Hill and Plain

SSchooll Description
Hill and Plain Elementary School is a 70,000 sq. ft. school built in the 1960s. Since then it has undergone
renovations to upgrade some HVAC equipment, particularly the replacement of exhaust fans. The majority
of the school is served by perimeter radiation. All classrooms are served by exhaust fans with the exception
of rooms 23 – 26, which are served by a single unit. A total of six cabinet unit heaters serve various
vestibules and there is one unit heater in each of the bathrooms adjacent to the gym.

Airr Handlingg Unitss –– AHUss 
The AHUs serving the gym provide fresh air to the space and condition it according to the needs within the
space. Located on a mechanical mezzanine above the gym floor, these units are available on the BMS with
limited controls. There are two AHUs labeled AHU-1 and AHU-2.

Unitt Ventilators
The unit ventilators the main source of ventilation available to the school. Typically serving one area, they
are mounted above the ceiling, ducted to provide outside air and have a hot water coil to heat air as
needed. The following list indicates which unit serves which area:

UV-1 – physical therapy
UV-2 – Cafeteria
UV-3 – Cafeteria
UV-4 – Teacher’s Lounge
UV-5 – Teacher’s Workroom

ACC Units
The AC units have heating and cooling coils to condition air as needed for demand within the space. The
units are ducted to provide outside air and operate using local controls. ACU-1 serves Room 15b and the
Computer Lab. ACU-2 serves the Library.

Exhaustt Fanss –– Classroomss 
The classrooms are ducted to bring in outside air passively. There are exhaust fans to remove air from the
space and the OA is able to passively move into the spaces along the exterior walls.
Various rooftop and inline exhaust fans provide ventilation for classroom spaces. General maintenance
should be performed on all existing fans, and a maintenance schedule for exhaust fans should be created to
keep fans in operable conditions.

Conclusions:: 
Summary: Building systems and equipment are consistent with a building/equipment of this age. Many of
the units that provide ventilation air specifically unit ventilators are beyond their useful service life and
would benefit from replacement.  

unit ventilators are beyond their useful service life and
would benefit from replacement. 
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Northville Elementary School

SSchooll Description
Northville Elementary School is an 80,000 square foot building originally built in 1981. 

Airr Handlingg Unitss (AHUs)
There are seven AHUs that serve common areas and offices including administrative areas, cafeteria, media 
center, nurse/faculty, and the gym. Each classroom has its own unit ventilator which can bring in outside air 
and has a heating coil. Exhaust fans are used to remove air from toilets and some classrooms. The units 
described here are not controlled through the BMS and the heating/cooling coils, as well as unit ventilators, 
are operated using thermostats in the space.

Exhaustt Fanss (EFs)) 
There are 19 exhaust fans listed as serving Northville Elementary School, all of which have local controls, 
and typically run continuously. These rooftop exhaust fans are in various conditions, as multiple were found 
non-operational or with damaged / loose belts. 

Exhaust fans serve as ventilation for classroom spaces, as well as areas such as restrooms, storage closets, 
and mechanical spaces. General maintenance should be performed on all existing fans, and a maintenance 
schedule for exhaust fans should be created to keep fans in operable conditions.

Conclusions:: 
Summary: Building systems and equipment are consistent with a building/equipment of this age. Exhaust 
fans are actively being serviced by facilities for belt replacements. The unit ventilators are in serviceable 
condition but could benefit from replacement and or general maintenance and thermostat upgrades. AHUs 
are beyond their useful service life and should consider being replaced. 

AHUs
are beyond their useful service life and should consider being replaced.
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Sarah Noble Intermediate School

SSchooll Description
Sarah Noble Intermediate School is a 186,000 sq. ft. building serving grades 4 - 6. The school has undergone 
several reconfigurations since being renovated from a high school to an intermediate school in 2001. A 
variety of equipment serves the school including: rooftop units, a makeup air unit, unit ventilators, exhaust 
fans, variable air volume (VAV) boxes, and fan coil units. 

Rooftopp Unitss –– RTUs
RTUs serve mostly non-classrooms areas: admin, multi-purpose rooms, library, media center, computer 
rooms, faculty rooms, and art rooms. The only classrooms served by a rooftop unit are “E” classrooms. 
Some units have an exhaust fan internal to the unit, others have an associated exhaust fan, and some have 
no associated exhaust fan. Nearly all units have the ability to bring in outside air, although the components 
to do so may not be functional. The RTUs are connected to VAV boxes, with a small number of fan-powered 
VAVs being used in common areas such as corridors and vestibules. All VAVs, including fan powered, have 
hot water reheat coils.

Exhaustt Fanss –– EFs
The exhaust fans serve most common areas including classrooms, toilets, gym, science rooms, and 
corridors. Most exhaust fans have been added to the BMS but some remain under local control. Fans of this 
type typically run continuously.  

General maintenance should be performed on all existing fans, and a maintenance schedule for exhaust 
fans should be created to keep fans in operable conditions.

Unitt Ventilatorss –– UVs
The unit ventilators, which are located in classrooms, are comprised of a hot water coil, an outside 
air/return air damper, and a fan to draw air through the unit. The damper can modulate based on the need 
within the space and has been set up to provide a minimum amount of outside air, which gets mixed with 
return air from the space. The unit ventilators are the main source of outside air for the classrooms.

Conclusions:: 
Summary: Building systems and equipment are consistent with a building/equipment of this age. The 
equipment surveyed at Sarah Noble was serviceable, but most equipment is in need some level of 
maintenance. In particular, the exhaust fans serving the schools need to be serviced and some of the unit 
ventilators need repairs. This work is actively being worked on by facilities staff.

nnn

some of the unit 
ventilators need repairs
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Schaghticoke Middle School

SSchooll Description
Schaghticoke Middle School is 155,000 square feet and was originally built in 1973. The school was
renovated in 1993 to upgrade a portion of the equipment while some original equipment remains.   

Rooftopp Unitss (RTUs),, Airr Handlingg Unitss (AHUs),, andd Associatedd 
The rooftop and air handling units primarily serving classrooms. Each unit brings in outside air and has the
ability to heat air using either an internal or duct-mounted hot water coil. Some AHUs/RTUs also have a
cooling coil.

Overall, rooftop air handling units and interior air handling units were observed operational but past their
useful service life. The majority of the controls are pneumatic, and dampers/valves are manually
manipulated by school facilities staff, when the weather dictates a change. Currently, controls are being
provided by multiple vendors (ESC and Siemens), which can be challenging for the end users. Many
instances of non-operational dampers and controls were observed during our onsite review. Repair of these
conditions is recommended.

Exhaustt Fanss (EFs)) 
The exhaust fans are either standalone or work in conjunction with an associated AHU/RTU. They’re
typically controlled through the BMS when associated with an AHU/RTU and operate manually when
standalone.
It is recommended that general maintenance and controls work be performed on existing rooftop exhaust
fans at Schaghticoke Middle School. Various belts and pulleys were observed loose or damaged. These
issues should be repaired to restore fans back to operating conditions.  
A maintenance schedule for exhaust fans should be created to keep fans in operable conditions.

Conclusions:: 
Summary: Building systems and equipment are consistent with a building/equipment of this age. The units
are beyond their service life and are not fully integrated with the BMS. The AHUs located inside the school
would be difficult to remove, making replacement much more labor and cost intensive. As such, service and
BMS integration is recommended for these units. Additionally, a small number of exhaust fans require
service to return them to operable condition. Service and maintenance of the exhaust fans is actively being
worked on by the school’s facilities department.

As such, service and
BMS integration is recommended for these units.
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New Milford High School

SSchool Description
New Milford High School is a three-story building totaling 285,000 square feet. 

Air Handling Units (AHUS), Return Air Fans (RAFs), and Exhaust Fans (EFs)
The AHUs provide all the outside and conditioned air to the school. Downstream of the AHUs are VAVs with 
hot water reheat coils. Each AHU also has an associated return fan which operates concurrently. In addition 
to these systems, there are also exhaust fans that serve a variety of spaces including kitchen areas, toilets, 
and mechanical rooms.  All systems reviewed were controlled through the building management system 
with the exception of fans controlled by the end user (kitchen, kiln, paint hood). 

Exhaust Fans (EFs) 
There are 32 exhaust fans listed as serving New Milford High School, with a variety of controls. Majority of 
the school’s exhaust fans are integrated with the BMS and can be viewed / manipulated from the BMS head 
end workstation. These fans are assumed to be newer and in good condition, but many could not be 
verified during our on-site assessment. Exhaust Fans on the roof were assessed and operationally tested. 
General maintenance should be performed on all existing fans, and a maintenance schedule for exhaust 
fans should be created to keep fans in operable conditions.

Conclusions: 
Summary: Building systems and equipment are consistent with a building/equipment of this age. This 
schools’ controls platform is more advanced than the other schools benefiting the school with use of BMS 
for review, servicing, adjustments, etc. Overall, the equipment at New Milford High School is in serviceable 
condition. 
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