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COLEYTOWN MIDDLE SCHOOL
Peer Review of Indoor Air Quality Evaluation
Coleytown Middle School
255 North Avenue
Westport, Connecticut 06880

EXECUTIVE SUMMARY
Wiss, Janney, Elstner Associates, Inc. and Kohler Ronan have performed a peer review of the findings of
the consulting teams retained by the Westport Board of Education to evaluate indoor air quality control at
the Coleytown Middle School. Based on our review of the reports, existing building documentation, and
information gleaned from a building walk through and discussions with facilities personnel, it is our opinion
that elevated indoor humidity levels can be largely attributed to operational characteristics of the buildings
existing HVAC systems as well as leaking and permeability of the building envelope. Existing systems
lack the ability to dehumidify and the operation is further compromised by the current control strategies.
Under many sequences the outside air is reduced by occupancy or CO2 while the buildings exhaust systems
remain constant. This results in a negatively pressurized space in which uncontrolled exterior air can be
drawn through the building envelope.
The consulting teams (KG&D and Turner) recommend widespread repairs/renovations to the building
envelope and mechanical systems in order to address indoor air quality and re-occupy the building.
KG&D Option 1B - install a new variable air volume (VAV) system - is not feasible due to physical
constrains in the building. KG&D Option 1A and both Turner approaches include reusing and modifying
existing equipment, with the addition of new dedicated outdoor air delivery (DOAS) systems to provide
controlled ventilation. These approaches, not necessarily as listed in the KG&D and Turner reports, would
provide the quickest and least costly approach for a short term solution. This could be a first step; however,
it should be understood that the existing equipment is at least 18 years old, and reuse of existing equipment
may not provide a long-term solution. However, replacement of the older equipment could be deferred,
while the newer DOAS type equipment would already be in place when future upgrades occur.
The ENCON proposal provided to WJE and KR offers a design-build approach to replace existing cooling
equipment with variable refrigerant flow (VRF) and DOAS systems, and use of existing UVs for heating
only. This is a viable option to address the existing concerns, and would provide a new state of the art
cooling and dehumidification system, not relying on existing equipment; however, it is also more costly
than reusing existing equipment.
In addition to mechanical solutions, consideration should be given to minimizing water and moisture
penetration through the building envelope. While removal and replacement of the wall and roofing systems
would rectify problems with the building envelope; other viable and less intrusive options likely exist to
minimize water penetration through the walls and windows. Additional investigation should be performed,
with focus at CMU veneer walls with steel stud back-up to understand the extent of distress at this
particularly moisture-sensitive wall type. In addition, it is our opinion that the roof does not need to be
replaced immediately.
In our opinion, regardless of the approach taken, implementation of new DOAS equipment to provide
controlled/dehumidified ventilation will be necessary to re-occupy the building. It is our opinion that the
earliest the school could likely be occupied, assuming a path is selected and additional investigation and
design work begins immediately, would be January 2020.
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INTRODUCTION
At the request of the Town of Westport Building Department, Wiss, Janney, Elstner Associates, Inc. (WJE)
has prepared this report to present a peer review of the findings and recommendations of Kaeyer, Garment
& Davidson Architects, PC (KG&D) and Turner Building Science & Design, LLC (Turner) related to
indoor air quality concerns at the Coleytown Middle School in Westport, Connecticut. WJE engaged Kohler
Ronan (KR) as a mechanical engineer sub-consultant to opine on issues related to the mechanical / HVAC
systems.

BACKGROUND
The Coleytown Middle School (Coleytown) is an approximately 125,000 square foot two-story building
located in Westport, Connecticut. The school supports students in grades six through eight. The school was
originally constructed in the 1960s, and has undergone numerous renovations over the past fifty years. The
most extensive recent renovation was completed in the late 1990s (herein after called the 1998 renovation).
The 1998 renovation included the addition of several extensions to the building, replacement of window
systems, replacement of roofing systems, and the addition of metal sunshades. The building is primarily
clad with ground-faced concrete masonry units (CMU) in both mass-wall construction and veneer-wall
construction. Spandrel areas between first and second floor windows often include aluminum spandrel
panels. Unit ventilators, with exterior-facing louvers, are provided in each classroom.
The Coleytown Middle School was closed at the beginning of the 2018 school year due to concerns with
indoor air quality control. The Board of Education retained an industrial hygienist to evaluate air quality
(Hygenix, Inc.) and retained two independent consulting teams (Kaeyer, Garment & Davidson Architects,
PC (KG&D) and Turner Building Science & Design, LLC (Turner)) to perform a review of the building
envelope and mechanical systems as they relate to the indoor air quality concerns. Final reports of findings
were published by KG&D and Turner on December 12, 2018 and November 16, 2018 respectively.

WJE APPROACH
WJE’s peer review consisted of the following steps:
1. Review of construction documents (drawings) provided to us to gain a general familiarity with the
nature of the construction.
2. Review of reports prepared by others, most notably the KG&D and Turner final reports, which
provide recommendations related to addressing moisture intrusion and indoor air quality concerns at
Coleytown. Appendix A lists the documents provided for our review.
3. WJE and KR participated in a half-day walk-through at the building on December 21, 2018 to
generally familiarize ourselves with the building and to field-verify pertinent information included in
the KG&D report, Turner report, or original drawings related to our peer review. Our walk-through
consisted of visual observations of the building envelope and mechanical systems from grade, from
accessible interior areas, and from the roof. During this walk-through, WJE and KR also interviewed
building facilities staff regarding recent observations, building maintenance, and remediation efforts.
WJE has prepared this report to present our opinions related to the scope of the investigation performed
by KG&D/Turner and KG&D/Turner’s findings and proposed repairs to address moisture and indoor air
quality concerns.
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Appended to this report, please find a peer review report prepared by KR, WJE’s mechanical engineering
sub-consultant, specifically related to the mechanical-electrical-plumbing findings presented in the KG&D
and Turner reports.
WJE and KR do not have expertise in mold growth and indoor air sampling. WJE was not authorized to
engage a certified industrial hygienist as part of our team. Therefore, this report does not include comment
on the nature or scope of indoor air quality control testing performed by Hygenix, Inc.

DOCUMENT REVIEW AND INTERVIEWS WITH STAFF
A list of documents received by WJE is included in Appendix A. This section presents a summary of key
findings and/or pertinent information gleaned from our review of the documents and discussion with
building staff: Mr. Ted Hunyadi, Director of Facilities, Mr. Craig Schmarr, Supervisor of Building
Operations and Mr. Joseph DiPalma, the head custodian at the middle school. We have inserted WJE
commentary were appropriate.

General
1. The original building was constructed in the 1960s. An extensive renovation was performed in the
1990s, with construction documents typically dated March 9, 1998. The renovation included the
addition of several extensions to the building, replacement of window systems, replacement of roofing
systems, the addition of metal sunshades, and upgrades to the buildings mechanical systems. A plan
drawing is included in Figure 1, showing our understanding of the portions of the building envelope
(i.e., exterior walls) that are original to the 1960s structure and those added in the 1998 renovation.
2. Building facilities staff reported that indoor interior relative humidity (RH) at the end of July and early
August 2018 was recorded as high as 85 to 90% RH.
3. Building facilities staff described various repairs implemented in the past 5 years to address moisture
infiltration into the building envelope. These include:
a. New positive-side below grade waterproofing and site drainage was installed at the stairwell at the
northeast corner of the building, near the main entrance. A clear penetrating sealer was also applied
to the ground-face CMU at the above-grade portion of this wall area. Building staff stated the
repairs have been effective in mitigating water leakage in the stairwell.
b. New site grading was implemented at various locations, including at the east facade adjacent to
classroom 120 and at the west facade adjacent to classroom 118. Reportedly grade at these locations
was located above the sill of unit ventilators and window sills, respectively, and was regraded to
be below these elements. Building staff stated the repairs have been effective in mitigating water
leakage at these areas.
c. A “hood flashing” was added between the metal spandrel panel and head of the first floor window
at classroom 130. Building staff stated the repair has been effective in mitigating water leakage at
this window.
d. Building staff reported that ground faced CMU from the 1998 renovation included an integral water
repellant. Other than the repair area at the stairwell at the northeast corner of the building (item a,
above), building staff reported that they are not aware of any coatings that have been applied to the
exterior face of the CMU walls.
e. Building staff reported that sunshades at the upper atrium were removed from the building within
the past five years. Sunshades were reportedly found to be poorly connected to the building
structure.
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Facade / Walls / Windows / Site
1. The KG&D investigation included twenty-five investigative openings in the exterior walls to observe
and document concealed construction. Their report indicates that the exterior wall construction at the
1960s portions of the building generally consist of “laminated layers of concrete masonry units (CMU),
rigid polystyrene insulation board, and gypsum wall board (GWB) without space or cavity.” The 1998
walls consist of a masonry veneer cavity wall system that includes “a masonry veneer face block, an
air cavity, rigid insulation layer, an air and moisture barrier, and an interior wall construction of either
concrete block or metal studs with gypsum sheathing and wall board.” The interior wall components
are either “CMU with a bituminous air and moisture barrier”, or “steel framing with gypsum sheathing,
fiberglass insulation, and GWB”. WJE Comment: WJE’s review of the 1998 renovation drawings and
photographs in the KG&D report indicate that rigid insulation is present on the exterior side of the
CMU back-up walls, but not on the exterior side of the gypsum-faced stud-framed back-up walls.
2. The KG&D report indicates there are “extensive failures of the cavity wall systems”. Examples
presented in the report include:
a. Cracked face block,
b. Badly sealed connections at sunscreen struts,
c. Soft expansion joints “prone to failure”,
d. Base of wall flashings that were not adhered to the substrate and not extending past the face of the
veneer wall (thus allowing water to travel back under the flashing rather than weeping to the
exterior)
e. No end dams at lintel flashings
f. Missing flashings at lintels
g. Excessive mortar droppings in the wall cavity, blocking the water drainage path.
3. Concrete sidewalks adjacent to exterior walls are often level or slope towards the building walls. The
bottom of unit ventilator louvers at the lower level are in line with the sidewalks. In some instances,
approaches to mitigate the flow of water against the exterior walls and unit ventilators have been
implemented, such as the installation of trench drains or permeable areas between hardscaping and the
building wall.
4. KG&D recommends all concrete sidewalks, hard surfaces, and finished grade should be lowered to a
minimum of 6 inches below finished floor/foundation wall with positive pitch [away from the building];
where existing adjacent grade is higher than interior spaces, proper waterproofing and insulating of the
wall is required; and stormwater drainage from roofs needs to be connected to a piping system and led
away from building perimeter. Turner similarly concludes that the site should be “re-graded to provide
a more robust pitch of the finished grade away from the perimeter of the building”.
5. Attachment plates for metal sunshades often span across control joints in the masonry walls. Moisture
staining is present on exterior surfaces around the sunshade brackets.
6. The KG&D report indicates that window systems lack sill flashings, which allows water infiltration to
the interior. The report also states that glazing gaskets have failed, which permits water penetration into
the assembly and ultimately the building. KG&D’s memorandum dated October 5, 2018 also states that
fogged insulating glass units are also an indication of water leakage. WJE Comment: It does not appear
that any water testing of windows was completed as part of KG&D’s investigation to confirm the
proposed water leakage paths.
7. As noted above, the KG&D investigation included twenty-five investigative openings in the exterior
walls. The report indicates “eight wall probes were wet; most showed signs of moisture infiltration, i.e.,
water stains, deteriorated gypsum board, and rusted metal studs.” WJE Comment: At WJE’s request,
supplemental written documentation provided to the Town by KG&D indicates that KG&D observed
moisture within the wall assembly at both 1960s era wall construction and 1998 era wall construction.
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Probes with evidence of moisture were made in the field of CMU walls, at grade level directly adjacent
to sidewalks, and below window sills. The documentation provided does not indicate where within the
wall assemblies moisture was observed or the specific types of concealed wall construction at each
probe location. KG&D’s documentation indicates that probes were “wet with evidence of mold” at two
locations in the 1960’s era wall construction - one in the field of the wall in line with an exterior sealant
joint, and one at the base of the wall next to a sidewalk.
8. With respect to the exterior walls, the KG&D report concludes that “issues with the facade are widespread and pervasive, localized repairs will not prevent future water entry and resultant issues.
 All of the ground face masonry walls should be removed and replaced. The report ultimately
recommends removal of the entire exterior wall assembly and full replacement including interior
finish.
 All of the windows and curtain walls should be replaced as part of an exterior wall replacement
project.
 The sunshades should be removed and an alternate assembly or method to control sunlight should
be studied and installed.”

Roofing
1. The KG&D investigation included thirty investigative openings in the roofing “to determine the typical
configuration and condition of the roof insulation”. In 29 of 30 probes, the roof insulation was found
to be dry and the structural base in good condition at all openings.
2. The KG&D report states that all roof areas are “under-insulated by current standards, 2) have
widespread deficiencies, and 3) incorporate inadequate drainage provisions.”
3. The KG&D report concludes that “due to age and 20-year standard warranty, a new roof should be
installed throughout.”

Mechanical Systems
Refer to KR report, included in Appendix B, for review of pertinent documents.

OBSERVATIONS
Sarah Sinusas of WJE and Craig Razza of KR participated in a half-day walk-through at the building on
December 21, 2018 to generally familiarize ourselves with the building and to field-verify pertinent
information included in the KG&D report, Turner report, or original drawings related to our peer review.
A summary of pertinent building envelope observations are included below. WJE and KR were provided
with an overview of the building and maintenance history by Mr. Ted Hunyadi, Director of Facilities, and
Mr. Craig Schmarr, Supervisor of Building Operations. WJE walked the interior of the building and the
roof with Mr. Joseph DiPalma, the head custodian at the middle school. KR was accompanied by facilities
staff and individuals from ESC, the mechanical controls contractor. WJE’s and KR’s observations were
limited to conditions that could be readily observed from grade and are not intended to be all encompassing.
Please refer to the KR report in Appendix B for pertinent observations related to the mechanical systems.

Interior Observations - Building Envelope
WJE conducted a walk-through of the interior of the building to observe interior surfaces of exterior walls.
Weather conditions during our site visit included heavy rain and winds of 10 to 15 mph from the southsouthwest, which allowed for the observation of active water leakage. WJE observed the following:
 Water leakage through windows at 13 out of 21 classrooms at the lower level (first floor) and 7 out of
29 classrooms at the main level (second floor). Water leakage at second floor windows and at windows
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at the south wing (first and second floor) was generally observed at window frame joints, collecting on
interior surfaces of the window frame and in some cases dripping onto interior finishes (Figure 2 and
Figure 3). Water leakage at windows at the first floor radius-portion of the building was generally
observed to be dripping from the window head and ponding on the window sill in large volumes
(Figure 4 and Figure 5).
Water dripping from clerestory windows at the rotunda at the main building entrance and collecting on
the floor of the entrance lobby. WJE did not have up-close access to determine whether water leakage
entered at the head or sill of the windows or at window interfaces.
Stained ceiling tiles and/or active roofing leaks were observed at five locations. Building facilities staff
reported that three of these locations align with mechanical unit penetrations through the roofing and
at least one is below a change in plane of the parapet walls above.
Fogging of insulating glass units (IGUs) was observed at windows at multiple locations (Figure 6).
At the window sill, windows include an operable sash set into the fixed window frame. At a few
locations, the operable sash appeared racked and daylight was visible through joints in the window
systems (Figure 7).
A safety and security film is applied to the interior surface of all glazing, up to eight feet above exterior
grade. The perimeter of the safety and security film is adhered to the window frame with sealant.
Clear silicone sealant is applied over interior glazing gaskets at some but not all window openings.
Facilities staff reported that sealant was installed in response to an energy audit, in an effort to reduce
air drafts.
No water leakage was observed at the base of the walls or at the sill of unit ventilators; however,
facilities staff reported that they have seen water at the sill of unit ventilators at the lower level during
some rain events.

Exterior Observations - Building Envelope
WJE made visual observations of the exterior walls from grade and from accessible roof areas. Our
observations included the following:
 Mortar joints in the 1998 CMU walls are generally free of visible bond line separations, cracking, or
other indications of distress.
 Mortar joints in the 1960s CMU walls are in variable condition. Mortar joints at the radiused portion
of the building were generally free of visible bond line separation, cracking, or other indications of
distress; however, mortar joints at the west facades of the building exhibited deterioration including
cracking, erosion, and bond line separations (Figure 8 and Figure 9).
 Cracks were observed through CMU around sunshade anchors. However, with the exception of these
locations, CMU at the 1998 exterior walls were generally free of cracks or erosion. Water was beading
on the surface of the CMU in many locations, indicating the presence (or partial presence) of a water
repellant.
 CMU at the 1960s walls exhibited erosion at the base of the wall adjacent to sidewalks or grade
Figure 10). Erosion was typically not present at CMU surfaces above grade. Water did not bead on the
surface of the 1960s CMU as is does on the 1998 CMU.
 Sealant joints at control joints in the CMU walls are in variable condition. Both silicone and
polyurethane sealant appeared to be installed at control joints. Polyurethane sealant typically has a
crazed surface profile (Figure 11). WJE observed multiple adhesive failures of sealant joints at control
joints and window perimeters (Figure 12).
 The 1998 renovation drawings (detail 21/A7.3.0) indicate an aluminum sill flashing was intended to be
installed at the louver sill at unit ventilators at the lower level. In the detail, the sill flashing projects
beyond the surface of the wall. WJE did not observe sill flashings at louver sills projecting beyond the
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surface of the wall, nor was a sill flashing visible from the interior at Classroom 116, where a unit
ventilator cover was removed.
Lintels are installed above punched window and louver openings. At both the 1960s and 1998 walls,
flashing is typically not visible extending beyond the toe of the lintel; however, weep slots are present
in many locations in the 1998 walls.
Two-story window systems include aluminum spandrel panels at the second floor (main level) knee
wall. Framing at the lower level window and spandrel panel appear to abut one another (Figure 13).
Holes are drilled through the spandrel panel frame at various locations. At one window location at
classroom 130, a sheet metal hood flashing was installed across the intersection between the spandrel
panel and lower level window (Figure 14). Building staff reported no water leakage has been observed
since this repair was implemented approximately two years ago.
Roofing systems include black EPDM low-slope roofing at the main roof and white single-ply roofing
at elevated roofs over the auditorium and saw-tooth roof areas. Low EPDM base flashing heights (less
than 4 inches) are present at most rising walls at clerestories. At these locations, roofing is terminated
with a termination bar and sealant.
Roof areas typically drain to internal roof drains. In a few locations, downleaders are present along
exterior walls. In one location, the downleader drains water onto the exterior wall (Figure 15).

DISCUSSION
Site / Building Perimeter
KG&D concludes the following:
 All concrete sidewalks and hard surfaces should be lowered to a minimum of 6 inches below finished
floor/foundation wall with positive pitch [away from the building].
 Where the grass lawn meets building base, the finished grade should be lowered with an increased
positive pitch and storm water collection.
 Where existing adjacent grade is higher than interior spaces, proper waterproofing and insulating of the
wall is required.
 All stormwater drainage from roofs needs to be connected to a piping system and led away from
building perimeter.
Turner similarly concludes that the site should be “re-graded to provide a more robust pitch of the finished
grade away from the perimeter of the building”.
WJE agrees that re-grading to direct water away from exterior walls is an effective method of mitigating
water and moisture at the base of the building walls, particularly if other means of waterproofing at the base
of the wall are not provided. Likewise, areas where CMU extends below grade should be addressed to
provide flashings or waterproofing that directs water away from wall finishes. Facilities staff reported that
new waterproofing and re-grading was provided at the stairwell at the northeast corner of the building and
has been effective in mitigating water leakage.

Facade / Walls
KG&D concludes that issues with the facade are wide-spread and pervasive and that localized repairs will
not prevent future water entry and resultant issues. They recommend that all ground face masonry walls
should be removed and replaced. They state that, “ultimately this includes removal of the entire exterior
wall assembly and full replacement including interior finishes”.
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Turner recommends additional study of the building envelope and does not opine on specific conclusions
or recommendations.
KG&D’s investigation provides evidence of moisture intrusion through the CMU wall assemblies at both
the 1998 era CMU veneer walls and the 1960s era CMU mass walls. As described in the KG&D report,
these two types of wall assemblies are intermixed throughout the building, but function in fundamentally
different ways. Both types of wall construction are typical for the vintages of construction, respectively.
The 1960s mass wall construction is intended to act as a barrier to water intrusion. Its effectiveness relies
on the ability of the CMU to repel most water at the outer-most surface of the CMU. Modest water that
penetrates the CMU is intended to be ‘stored’ within the mass of the masonry wall and allowed to dry to
the exterior or interior when weather conditions permit. The installation of rigid polystyrene insulation at
the interior of the CMU acts as a vapor retarder and therefore most moisture must dry to the exterior. To
remain effective, this type of wall construction relies on maintaining a barrier to large volumes of water
intrusion at the exterior face of the CMU. WJE observed multiple locations with open or cracked mortar
joints and eroded CMU at the 1960s era walls, which have the potential to allow relatively large volumes
of water to penetrate the wall system at a higher rate/volume be than can be accommodated through drying.
This can result in saturation of the CMU and subsequent freeze-thaw damage, water leakage to the interior,
and excess moisture at the interior as the CMU attempts to dry. WJE agrees with KG&D that removal and
replacement of the wall will rectify problems with the wall, however other viable options exist to minimize
water penetration. Repairs to the mass CMU wall assembly could include options such as repointing CMU
mortar joints, removing and replacing sealant joints, applying a breathable water repellant coating (which
will require re-application on a regular maintenance cycle), or over-cladding the wall surface. It is unknown
if these alternative methods of reducing water penetration were studied by KG&D.
The 1998 era walls employ a masonry veneer wall system with a drainage cavity. Veneer wall assemblies
rely on the principal that that vast majority of the volume of bulk water will be repelled by the outer-most
surface of the wall; however, it is anticipated that some water will penetrate the outer-most layer of the wall
assembly (the ground face CMU in this case). Water that penetrates the CMU veneer is intended to drain
down the back face of the CMU, within the air cavity, and weep to the exterior via strategically located
flashings. A figure comparing mass wall construction and cavity/veneer wall construction is included in
Figure 16, for clarity. Modern veneer wall systems employ the use of an air/water barrier at the exterior
side of the back-up wall (e.g., concrete, CMU, sheathing on stud framing) to provide additional redundancy
and a water drainage layer behind the veneer. The KG&D report indicates that the back-up wall assemblies
at Coleytown are either CMU with a bituminous air and moisture barrier or steel framing with gypsum
sheathing (no air/water barrier). As such, the wall construction with CMU back up have a secondary water
barrier (the bituminous coating - assuming it is properly installed and currently intact), while the walls with
steel framing do not. Additional review of the drawings would be required to understand where each type
of back-up wall exists. Wall assemblies with gypsum sheathing and stud framing that do not have a
secondary line of water barrier are particularly susceptible to water damage. For example, the intent of the
veneer wall assembly is for water to drain down the interior surface of the CMU veneer and weep to the
exterior at flashings. If there are mortar bridges (i.e., pockets of excess mortar that bridge between the back
of the CMU veneer and the gypsum sheathing), this can allow water to wet the moisture-sensitive sheathing.
The gypsum sheathing may also be susceptible to moisture damage that results from high-humidity
conditions within the veneer wall air space. As the CMU is wetted, the CMU will dry to the interior and
exterior as weather conditions permit. Vapor drive towards the interior, which will occur during hot and
humid summer days when the vapor pressure at the exterior is higher than the vapor pressure at the building
interior, can drive moisture from the CMU veneer into the gypsum sheathing. Consideration should be
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given to addressing the 1998 veneer walls with gypsum sheathing separately from the CMU veneer walls
with rigid insulation and CMU-back-up wall, as their susceptibility to moisture damage is different. Where
back-up walls of steel studs and gypsum sheathing exists, wall removal and replacement in part (exterior
CMU alone) or in totality (exterior CMU as well as interior metal stud and gypsum sheathing) may be the
most viable method of remediation. Additional exterior wall probes at this type of wall construction may
be prudent to document the existing conditions and determine if extensive repairs, such as partial or
complete replacement, are warranted.
Additionally, as described above, veneer wall assemblies rely on flashings to capture and weep water that
bypasses the outer surface of the wall. KG&D’s investigative openings document locations with flashing
deficiencies, which provide potential paths for water to bypass the flashings. The KG&D study did not,
however, appear to investigate or perform water testing to identify if these deficiencies are in fact allowing
water to bypass the wall system. Additional investigation, testing, or study of the wall systems would be
prudent to determine if the flashing deficiencies are contributing to water leakage or if they are of limited
significance due to the ability of the CMU veneer to repel most moisture (both may be true, depending on
the flashing deficiency). WJE does not have sufficient data to opine on this.
Similar to the mass masonry wall system, repairs to the 1998 veneer wall assembly could employ methods
to minimize water penetration and thus reduce reliance on deficient concealed flashings. This type of repair
approach could include options such as applying a breathable water repellant coating to reduce water
penetration through the veneer (this will require re-application on a regular maintenance cycle); removal
and replacement of sealant joints to minimize water intrusion through the veneer, and over-cladding the
wall surface. Particular attention should be given to the wall assembly with gypsum sheathing back-up due
to the vulnerability of this wall type to moisture damage (both through water leakage and water vapor
transmission) - this wall assembly type may require more extensive repairs; however, additional
investigation would be prudent since the KG&D wall probes did not find evidence of mold growth on
gypsum wall board at the locations investigated. Replacement of select interior finishes may necessary if
identified by a certified industrial hygienist to require remediation.

Sun Shades
KG&D concludes that the sunshades should be removed and an alternate assembly or method to control
sunlight should be studied and installed. Their report states that the attachment of the sunshade brackets is
inconsistent and that they are an observed source of water infiltration, presumably as evidenced by visible
moss, damp block, and blacked spots below the sunshade connections. They also note that fastening plates
are “cut into the CMU construction with no flashings or adequate construction.” Turner does not comment
on the sunshades.
Sunshades are present at both the 1998-era wall construction and the 1960’s era wall construction. The
KG&D report does not differentiate between conditions at each wall type. The building structural drawings
(Detail A on S8) indicate that “anchoring of sunshade devices with expansion anchors is not acceptable”.
The basis of design appears to show sunshades anchored to masonry piers; however, this does not appear
entirely consistent with the as-built construction where sun shades are anchored to masonry piers and
to/through the face of the walls. The drawings note that design and detailing of the required connections is
the responsibility of the sunshade manufacturer’s professional engineer. Further investigation of the
sunscreen anchorage should be performed to understand anchorage conditions at the 1998-era wall
construction and 1960s-era wall construction. Moisture on the CMU below the sunshade covers may be the
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result of water infiltration around the brackets; however, staining may also be at least in part related to
differential drying at shaded areas.
Remediation may be prudent; however WJE does not have enough information at this time to comment.
Additionally, if removal of the sunshades is considered, it should be coordinated with upgrades to the
building’s mechanical systems to account for the increased solar gain and HVAC loads.

Window Assemblies
KG&D concludes that all of the windows and curtain walls should be replaced as part of an exterior wall
replacement project. The report states that many of the insulting glass units have failed (as evidenced by
clouded/fogged glass). They also report that windows have inadequate or missing sill and transition
flashings allowing water infiltration and that some of the glazing gaskets have failed which permits water
entry into the window assembly and building. Additionally, they state that low window sills at the
clerestories present a potential source of leaking. Turner does not provide comment relative to the windows.
It is WJE’s opinion that the KG&D investigation and report does not provide evidence of the need to replace
windows and curtain walls. KG&D indicates that failed glazing gaskets permit water entry into the building
and that the windows have missing flashings which allow water infiltration; however, it does not appear
that KG&D performed any water testing, disassembly of window specimen, or review of shop drawings to
substantiate these claim.
With that said, during WJE’s walk-through on December 21, 2018, WJE observed water leakage through
the windows at 20 out of 50 classrooms (40% of classrooms). This indicates that there is a widespread
concern with water leakage through the typical classroom windows. Water leakage pathways also likely
allow moisture-laden air to enter the building. No water leakage was observed or reported at clerestory
windows, with the exception of the main entrance rotunda.
Water testing and disassembly of representative windows should be performed to identify path(s) of water
leakage and identify measures that may be necessary to repair the existing windows. WJE cannot offer an
opinion at this time about whether the windows can be cost-effectively repaired, or if replacement would
be more prudent. One short-term repair method to consider may be wet-sealing exterior window frame
joints and glass-to-metal joints with sealant to repel water at the outermost surface of the windows. This
could be studied further, and may provide a short-term repair to minimize water and air infiltration through
the windows; however, it should noted that wet-sealing requires ongoing maintenance to maintain the
sealant joints and may present challenges at the operable windows.
WJE did observe numerous windows with failed insulating glass units, as evidenced by fogging between
the glass lites. This type of failure indicates that the perimeter sealant around the insulating glass units have
failed. The fogging is a visual obstruction, and often indicates that water is wetting the perimeter seal of the
insulating glass unit; however, without further study (including water testing of the windows) one cannot
conclude that there is a correlation between fogged insulating glass units and windows that allow moisture
intrusion into the building. At 20 years old, one would expect some failures of the insulating glass unit
perimeter seals, regardless of water leakage, particularly if the glazing pocket was not designed to drain (an
unknown at this time).
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Roofing
KG&D concludes that all roofs should be replaced. There conclusions appear to be based on age of the roof
(18 to 20 years), standard roofing warranty duration of 20 years, low base flashing heights, limited existing
roof insulation (compared to current code-standards), and inadequate drainage provisions. The KG&D
report also indicates that of the 30 inspection openings made in the roofing, moisture was only identified at
one inspection opening. Turner concludes that “the roof assembly is reportedly old but not yet in need of
replacement”.
During WJE’s building walk-through, facilities staff identified five locations with active water leakage
through the roofing. Facilities staff reported that three of these locations align with mechanical unit
penetrations through the roofing and that at least one of the leak locations is at a change in plane of the wall
system above. Building facilities staff reported that there are limited (not widespread) areas of ponding
water; however, it was raining on the day of WJE’s observations, so this could not be confirmed.
Age alone does not justify reason for roof replacement. Many roofing systems outlast their warranty
duration. Ongoing maintenance can further extend the service life of the roof. The KG&D report does not
provide evidence to substantiate the need to replace the roofing systems. The KG&D report states that the
roofs have “wide-spread deficiencies”; however, these deficiencies are not specifically listed or quantified
in the report, nor do they appear to be contributing to widespread water leakage. A thorough walk-through
should be conducted to identify and repair any open seams in the roofing, as appears to be shown in a figure
on page 14 of the KG&D report. The five locations with active water leakage should be investigated and
repaired. WJE also recommends an infrared-scan of the roof be considered. An infrared scan of the roof
would enable a qualified individual to identify potential areas of wet insulation and moisture present below
the existing roofing membrane. This information could be coupled with reports of water leakage and
KG&D’s roof probe findings to gain a more complete understanding of potential moisture within the
roofing system.
While it is our opinion that replacement is not necessary at this time, it would be prudent for the Town to
budget for a roofing replacement project in the next three to seven years. Roof replacement can be done at
a convenient time when other work at the site is done, or as a stand-alone project, whichever best suits the
Owner’s schedule and budgeting needs. At that time, roofing replacement drawings should be prepared by
a qualified individual and should include increasing roof insulation to comply with current codes.
Modifications to clerestory windows may be prudent at that time in order to improve base flashing heights
and accommodate current code-required roof insulation.

Mechanical Systems
Please refer to the KR report included in Appendix B.

CONCLUSIONS / RECOMMENDATIONS
Site / Building Perimeter
Re-grading to direct water away from exterior walls is an effective method of mitigating water and moisture
at the base of the building walls, particularly if other means of waterproofing at the base of the wall are not
provided. Likewise, areas where CMU extends below grade should be addressed to provide flashings or
waterproofing that direct water away from wall finishes.
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Facade/Walls
1960s-era Walls
WJE observed multiple locations with open or cracked mortar joints and eroded CMU at the 1960s era
walls, which allow water to penetrate the mass wall system at a higher rate than can likely be accommodated
through drying. KG&D recommends complete replacement of the wall assembly. This is one option to
consider, and would be an upgrade to the wall system with potential long-term benefit to the building;
however, repairs to the mass CMU wall assembly to minimize moisture penetration could also be effective.
Repairs including repointing CMU mortar joints, removing and replacing sealant joints, applying a
breathable water repellant coating (which will require re-application on a regular maintenance cycle), or
over-cladding the wall surface to minimize water that bypasses the outer-most surface of the wall could
also be considered. The effectiveness of these approaches should be determined through mock-ups and
testing.
1998-era Walls
KG&D recommends complete replacement of the 1998-era CMU wall assembly. While this is one option
to consider; repairs to the exterior walls to minimize water penetration through the outer surface of the
CMU, thus reducing reliance on internal flashing systems that the KG&D study identifies to have
deficiencies could also be effective. WJE recommends consideration and study of the following:
a. Additional review of the investigative openings performed by KG&D to observe reported evidence of
moisture intrusion. This may be coupled with water testing to identify if flashing deficiencies are in
fact allowing water to bypass the wall system. Select repairs to the CMU and underlying flashings may
be necessary based on these findings.
b. Depending on the findings of item a, repairs to minimize water penetration through the CMU veneer
should be considered. Such repairs may include as applying a breathable water repellant coating to
reduce water penetration through the veneer (this will require re-application on a regular maintenance
cycle); removal and replacement of sealant joints to minimize water intrusion through the veneer, and
over-cladding the wall surface. The effectiveness of these approaches should be determined through
mock-ups and testing.
c. Particular attention should be given to the wall assembly with gypsum sheathing back-up due to the
vulnerability of this wall type to moisture damage (both through water leakage and water vapor
transmission). The extent of this type of wall assembly should be identified. Consideration should be
given to removing the veneer, repairing sheathing, applying a water resistive barrier, and installing new
veneer. Alternatively, the existing veneer could be overclad to create a barrier-type wall construction.
Additional probe openings in this type of wall construction may be prudent to understand the extent of
existing concealed distress (if present).
d. Repairs to the existing walls should be coordinated with the findings of the recommended additional
window investigation, described below.
e. Replacement of select interior finishes may necessary if identified by a certified industrial hygienist to
require remediation.

Sunshades
KG&D concludes that the sunshades should be removed and an alternate assembly or method to control
sunlight should be studied and installed. Further investigation of the sunscreen anchorage should be
performed to understand anchorage conditions at the 1998-era wall construction and 1960s-era wall
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construction. Remediation or removal may be prudent; however WJE does not have enough information at
this time to offer further conclusion.

Windows
KG&D concludes that all of the windows and curtain walls should be replaced as part of an exterior wall
replacement project. It is WJE’s opinion that the KG&D investigation and report does not provide evidence
of the need to replace all windows and curtain walls; however, during WJE’s walk-through on December
21, 2018, we observed water leakage in approximately 40% of the classrooms at windows.
Water testing and disassembly of representative windows should be performed to identify path(s) of water
leakage and identify measures that may be necessary to repair the existing windows, such as the ‘wet
sealing’ of the window assembly. WJE cannot offer an opinion at this time about whether the windows can
be cost-effectively repaired, or if replacement would be more prudent.

Roofing
KG&D concludes that all roofs should be replaced; however, the KG&D report does not provide evidence
to substantiate the need to immediately replace the roofing systems. The KG&D report states that the roofs
have “wide-spread deficiencies”; however, these deficiencies are not specifically listed or quantified in the
report, nor do they appear to be contributing to widespread water leakage. WJE did not observe widespread
deficiencies in the field of the roof; however a thorough walk-through should be conducted to identify and
repair any open seams in the roofing. The five locations with active water leakage should be investigated
and repaired.
While it is our opinion that replacement is not necessary at this time, it would be prudent for the Town to
budget for a roofing replacement project in the next three to seven years. At that time, roofing replacement
drawings should be prepared by a qualified a qualified individual and should include increasing roof
insulation to comply with current codes. Modifications to clerestory windows may be prudent at that time
in order to improve base flashing heights and accommodate current code-required roof insulation.

Mechanical Systems
Refer to KR report in Appendix B.

FIGURES
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Figure 1. Vintage of exterior wall construction, based on review of 1998 renovation drawings
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Figure 2. Water leakage at window frame joint.

Figure 3. Water leakage at window frame joint.
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Figure 4. Water leakage at windows. Water drips from window head
and is collecting on sill.

Figure 5. Water dripping from window head and running down
jamb.
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Figure 6. Fogged insulating glass unit.

Figure 7. Daylight visible through gap at window sill.
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Figure 8. Cracked and eroded mortar joints.

Figure 9. Cracked and eroded mortar joints.
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Figure 10. Eroded CMU

Figure 11. Crazed surface of urethane sealant.
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Figure 12. Adhesive failure of silicone sealant.

Figure 13. Window unit abuts spandrel panels.
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Figure 14. Aluminum sheet metal “hood” installed between spandrel
and window at Classroom 130.

Figure 15. Downleader drains water onto façade.
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Figure 16. Comparison of mass/barrier wall construction and cavity/veneer
construction. Please note that these figures are not project specific, but rather
intended to convey the general differences between these types of wall systems.
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McKnight, Turner Building
Science & Design
Frederick McKnight, Turner
Building Science & Design
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Proposed timelines for Work /
Decisions Associated with Coleytown
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No date
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Purpose
On December 21, 2018 Kohler Ronan visited Coleytown Middle School with representatives from the
Town of Westport, Wiss Janney Elstner (WJE), and Environmental Systems Corporation (ESC). The
purpose of the visit was to conduct a cursory review of the school in order to provide a comprehensive peer
review of the documentation provided under this scope of work. The day was rainy with temperatures in
the low 40’s.
Based on the request for proposal, the peer review is limited to the review of the KG&D report, the Turner
observation report, and indoor air quality tests by Hygenix, as they relate to the building’s HVAC systems.
Envelope review is being conducted by WJE under separate cover. In addition, there were some general
questions raised by the Building Department which will be addressed as they relate to this peer review. As
a courtesy of this review we have commented on the additional documentation listed under the heading of
Other below as noted.
We have also provided a list of items with comment that were discovered that may not be included in the
above-mentioned reports discovered during our site visit. Explanation or detailed information associated
with these additional findings is provided in some instances, but many are mentioned only to as they exist.
In support of the peer review, documentation was provided as follows:
Original Design Drawings (Reference Only):






1998 Exterior Elevations (by JCJ)
Floor Plans
1998 Plumbing Plans (by JCJ)
1998 Renovations and Additions Vols 2 and 3 (by JCJ)
1997 Site Plans

Hygenix Documents


Letters dated Aug 17th, Sept 4th, Sept 10th, Sept 21st, and Sept 29th

KG&D Documents





Final Report dated 12-12-2018
Powerpoint Presentation dated 11-5-2018
Memo dated 10-5-2018
Envelope consultant’s memo dated 10-4-2018

Turner Documents



Summary Letter dated 11-12-2018
Final Report (Observation Report No. 1) dated 11-16-18
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Other





Summary table of KG&D and Turner services
Two emails from a member of the building department regarding recommendations provided by an
HVAC contractor
CMS Timelines (not in our scope to review, but for reference if applicable)
Peer review questions from Building Department
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Executive Summary
The focus of this report was a peer review of the recommendations put forth by the KG&D report, Turner
Building Science report and ENCON’s proposal. Kohler Ronan visited Coleytown Middle School on one
occasion, had conversations with school staff and contractors, reviewed the aforementioned drawings and
reports as well as the mechanical contractor’s proposal to conduct the peer review. The conclusions and
comments within this report do not provide a direction as to how to proceed. That decision will be up to
the committee reviewing this report in conjunction with all other reports and proposals as there are many
options to consider with differing financial commitments.
The KG&D report offers two options, 1A if current Unit Ventilator system is upgraded and 1B if the HVAC
distribution system is replaced. The Turner report provides options for temporary approaches and more
permanent fixes. In either approach there is not one definitive solution to solve the current issue.
Under KG&D Option 1A and both Turner approaches, all the existing equipment is reused and modified
with the addition of dedicated outdoor air delivery systems (DOAS). Both of these approaches, not
necessarily as listed, would provide the quickest and least costly approach for a short term fix. Understand
that the existing equipment, which is 18 plus years old, is being reused and may not provide many more
years of service. However, this could be the first step in process to save money or defer costs. The older
equipment could be deferred in replacement while the newer DOAS type equipment would already be in
place. Detailed review and costing of this option would require further engineering evaluation. Summary
of this option may include but is not limited to the following:










Block off or infill all UV outside air louvers.
Change UV’s control sequence to provide heating and sensible cooling only.
Install DOAS utilizing the exhaust air ductwork to supply neutral dehumidified air.
Could add dampers to each classroom controlled by CO2 saving on amount of outside air being
delivered and an added energy savings.
Replace the insulation on the piping that was not completed.
Revise sequence of operations on the three constant volume units to operate as variable volume
units. Should add auditorium to this list as it is not mentioned in report.
Change admin units to direct expansion units with hot gas reheat in lieu of adding outside air
pretreatment.
Complete any mold abatement in the tunnels.
Address the additional items in the general observation list.

KG&D Option 1B installing new a new Variable air Volume (VAV) system is not feasible due to physical
constraints in the building and therefore discounted.
The ENCON’s proposal offers a design build approach with a Variable Refrigerant Flow System (VRF)
and DOAS which would be an appropriate option to address the existing concerns but comes with a cost of
over $7,000,000. It would provide a new state of the art installation that does not rely on existing
equipment.
With any option selected, we believe the earliest the school could be occupied would be January 2020 as
long as a direction is chosen soon.

In addition, commissioning will be required for either option to ensure the systems operate as intended and
integrate well with existing building systems. There are also some general observations that are identified
at the end of the report which need to be considered in any option that is pursued.
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Report Reviews
The following reviews were conducted based on best engineering practices, a cursory review of the facility
as well as a review of the documentation provided. A more detailed and comprehensive engineering
analysis is required to determine the best course of action.
Hygenix Documents:
Note Kohler Ronan is not an expert in Industrial Hygiene and is only restating the results provided by
Hygenix along with some additional comments based on site observations. Hygenix, Inc. visited the site
on multiple occasions to test multiple areas of the buildings for indoor air quality issues such as VOC’s and
mold. The report indicates that most of the areas as a result of the test or retesting have been found to be
within acceptable ranges except as noted below:
From August 17, 2018

From September 4, 2018

From September 10, 2018

From September 21, 2018

From September 29, 2018 (Retest of rooms below)
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From the September 21, 2018 test, the report noted concerns with elevated humidity levels and total airborne
counts not satisfying building criteria in the Gym tunnel and 119 tunnel. The data referred to in the
conclusions was not attached to the documentation provide for our use. However, based on the
documentation provided there is no evidence that this area has been cleared. Rooms 203, 208 and 113 were
cleared in the September 29, 2018 retest. Based on our field visit and observations of the entrance to the
utility tunnel, it appears tunnel remediation has not been completed based on the stains remaining on the
pipe insulation. See photo below:

View Looking into the Tunnel Access Door
Note the tunnel should have a ventilation system to assist in controlling environmental conditions. This is
a requirement of the Building Code. The tunnels may be considered a confined space and exploration of
the tunnels was not conducted at this visit.
KG&D Report:
The HVAC portion of the report was prepared by OLA Consulting Engineers.
The report identifies issues with the sun screens in that some areas of the buildings have had the sun screens
removed. Sun screens are utilized to reduce the solar gain into the building, in areas where they have been
removed spaces may be experiencing increased HVAC loads. This would need to be evaluated further with
the proposed renovation or remediation design.
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Under the mechanical observations portion of the report, the engineer describes the basic systems
throughout the facility. They then discuss issues associated with a portion of the building systems which
include the unit ventilators, unit ventilators control sequences, concerns with condensate removal, and
chilled water system piping. However, these are only a small portion of the systems that could be
contributing to the issues within the school. See below for further observations. For additional items
discovered refer to the General Observations heading at the end of the report.
First the unit ventilators (UV). Report indicates the outside air louvers are typically 12 to 18” above grade
to allow for snow build up and avoid water infiltration. This is typically true and discussed in Trane’s
Application Manual for typical installations.

Typical installation with the louver flush at grade are used successfully throughout New England, although
not recommended, as long as there is adequate drainage properly sloped away from the louver which in
many cases at this school did or do not. In addition there should be proper sloped drainage within the
outside air plenum cavity to gravity drain any water carried through the louver back out through the louver.
This cannot be confirmed if this is the case.
The report also identifies that the additional moisture is adding excessive load onto the UV coil. This is
only a concern when it is raining and moisture is actually being introduced into the units. Although this is
the time when dehumidification is required most. For most of the operating time this is not the case.
Second the report mentions modifications to systems controls strategies under a recent energy audit to set
back cooling discharge temperature based on CO2 readings. It further mentions wet bulb temperatures
should be utilized. The result of these changes would not allow for proper cooling and dehumidification
which would further exacerbate the excessive moisture in the classrooms.
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We agree that shortening the cooling cycle or resetting the cooling discharge air temperature could
contribute to higher levels of humidity within the building and decreases the ability of the system to properly
dehumidify. If this control strategy is being conducted it is not recommended as a means of reducing
humidity. However this was not confirmed in our site visit.
Conversations with ESC during our walk through did define another area of concern with the sequences
which was not mentioned in the report. We discussed the CO2 control sequence. What we understand is
that the UVs outside air damper is controlled by space CO2 levels. When the CO2 is below the setpoint,
the outside air damper is closed. The outside air damper opens upon a rise in CO2. The UV would operate
to maintain space setpoint. The missing item is the classroom exhaust which remains on with the building
occupied and not tied to the CO2 control sequence. When the outside air dampers are closed, there is no
ventilation air being introduced through the UV. The exhaust remains constant and the air must come from
somewhere. Based on what we witnessed with the condition of the envelope, most likely air is being drawn
in through the envelope and is untreated and unfiltered. This could be contributing to the high level of
humidity in the building and the addition of moisture. Note the International Mechanical Code requires
that ventilation air be introduced continuously while the space is occupied either at a constant rate or
modulated based on CO2. When the outside air damper is closed ventilation is not directly being introduced
but with the exhaust fan on the ventilation is indirectly introduced which is satisfying the minimum
requirements.
Occupancy sensors were added as an energy saving strategy as well which put the units in an unoccupied
status while leaving the exhaust system running. The effect of this is the same as identified under the CO2
strategy.
In addition to control issues there are issues with the general operation of the UVs. The UV’s operate at
constant speed with varying discharge air temperature based on space load. Under this mode of operation,
it is common with constant volume systems to have higher internal levels of humidity while introducing
outside air. The reason is the air is not properly dehumidified if the discharge air temperature is elevated.
The control valve modulates to satisfy space temperature and does not reduce the temperature leaving the
cooling coil to below dewpoint or allowing for any dehumidification. If it did control to dewpoint the space
temperature would over cool and space would feel cold and clammy as a result.
The report also identifies issues with condensate removal, it identifies that condensate must be disposed of
to the sanitary system via an air gap. Also it indicates that in some cases condensate discharges directly
into the slab. Condensate does not necessarily need to discharge to sanitary as you can see in the excerpt
from the International Mechanical Code.
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Condensate should discharge to an approved location and to a point where it could be observed for
maintenance. The discharge to exterior dry wells is an acceptable means of disposal but is very difficult to
confirm operation as well as provide maintenance. Building facilities has no knowledge of any dry wells
on site.
The report includes a snippet from the 1998 design which appeared to have condensate discharge to under
the slab. This was rectified in addendum 3 on the project throughout. See below for same area.

Condensate discharge to an Exterior Dry Well (Addendum 3)
The fourth point the report identifies is chilled water system and piping modifications. It discusses
repurposing the hot water for chilled water duty, indicates the chiller is adequate for the capacity of 420
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sf/ton, reset of chilled water supply temperature and discusses rooftop units not having dehumidification
cycles.
We agree the hot water was repurposed for chilled water as well as new piping installed in areas. The
insulation vapor barrier would need to be maintained in order to prevent condensation. It was not clear if
the original insulation had a vapor barrier when the piping was repurposed. The length of piping runs could
contribute to some temperature loss out at the far ends of the system. If system is retained the remainder
of the pipe insulation that has not been replaced should be.
The 420 sqft/ton would equate to a 126,000 sf building. Per the code plans provided total square footage
is 120,941 sf in which not all of the building is air conditioned. Take out the areas not air conditioned such
as the gyms and boiler room areas and the square foot/ton is more around 370. It appears to be in the
appropriate range for a school and does not appear to be a capacity issue.
The report indicates the chilled water is reset based on what we believe is outside air and pump speed is
reduced accordingly. Reset of chilled water is common and pump reduction typically would be a function
of maintaining system pressure differential. Temperature reset should be at a minimum range and pumps
should follow pressure setpoint. ESC confirmed pumps operate on pressure differential and are not tied to
temp reset.
The rooftop units were slated to be replaced under the 1998 design drawings which would make them less
than 18 years old. Since these units operate as two pipe heating/cooling units there would be no ability to
dehumidify under the original design. Depending on the level of work to be performed consideration of
replacement may be warranted.
The report does not identify that these units have been retrofitted with variable frequency drives. Having
the ability to reduce speed to control the load would help provide some level of dehumidification control
as with a variable air volume system but we are not sure if that is how they are controlled. This would be
better suited for the single zone areas such as the café, library and auditorium corridor. The units serving
the admin areas with multiple zones may not work as well in controlling conditions under this strategy.
Review of the Conclusions and Recommendations in the KG&D Report
Sunshades: Recommendation to remove and provide alternative solution. Would require additional
analysis as the HVAC should be sized to account for load reduction provided by sun shades. It is
recommended that shades be utilized.
Mechanical Recommendations (taken for KG&D report):
1.

The poor construction/detailing of the Exterior Envelope has had major detrimental effect on the
performance of the HVAC equipment. The system is overloaded due to excessive water infiltration.
KR Comment: Envelope should be repaired to alleviate the water infiltration to help assist the
HVAC system and further building damage. Do not believe the excessive water infiltration is
overloading the HVAC system but it is contributing to the IAQ problems.

2.

There are improperly installed or non-functioning air handling units.
KR Comment: Further explanation required to comment on this. There are rooftop units. Not
aware of any that do not function. Control modifications are warranted.
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3.

The existing cooling tower is in poor shape and should be replaced.
KR Comment: Did not review cooling tower. No comment.

4.

There are four major issues with the Unit Ventilators (UV):

a. The location of the bottom of the intake louver at finished grade - not industry standard
minimum of 12” above grade allows excessive moisture/water into the UV equipment.
KR Comment: If the UV’s had to stay in service to deliver outside air this is would be
recommended although it will not address the issues at hand and not recommended
b. Portions of piping designed for heating are undersized for cooling requirements.
KR comment: In general review of the drawings did not notice this to be the case. Pipe sizes
appear to be adequate for the duty served based on the 1998 design flows.
c. UV control Sequence – The system was recently modified in an attempt to correct the
humidity issue. The modification possibly turned off the unit’s cooling/dehumidification
ability during the summer months when it is needed to be ‘on’.
KR comment: Possible but the CO2 control appears to be the main issue. Further analysis
required.
d. Condensate piping has been added, but it is drained to soil (not to sanitary piping).
KR comment: Did not see this in the field but condensate disposal to grade is not an issue.
Review of the Two Options Proposed Based on the Report:
Option 1A: IF CURRENT UNIT VENTILATOR SYSTEM IS TO BE UPGRADED (OPTION 1A):
1.
2.
3.
4.

Unit Ventilators –Shift the UV mechanical units ‘inboard’ by 8” to 12” to create an insulated
space/plenum so that the exterior louver can be raised to 16” above finished grade.
Condensate drain piping from each unit should be added.
Retro-Commissioning of systems – complete air and water balancing; ensure all systems are
operational.
Supplemental cooling and dehumidification systems should be added to treat the large common
spaces.

Option 1A above is not recommended in its entirety as a long term fix due to the age of equipment and will
not address the humidity concerns with current system with the UV’s and exhaust for all classroom spaces.
Humidity will still be an issue. Need to address the control sequences and exhaust air at the same time as
previously mentioned. Raising the louver will only address potential water infiltration concerns.
Condensate rework is only required if the current system does not adequately remove the condensate. There
has been no data to the contrary provided. Commissioning or retro commission is recommended. The
existing rooftop units control schemes should be reviewed for operation to see if anything could be done.
Operating the single zone spaces as variable air volume would help. The admin units could have a dedicated
outside air unit with heat recovery installed on the roof and direct ducted into the outside air connection of
each unit. This would provide for pretreated outside air for better dehumidification. Again with the age of
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this equipment might be better suited to replace with newer packed direct expansion units with hot gas
reheat to provide proper dehumidification.
Option 1B: IF HVAC DISTRIBUTION SYSTEM IS REPLACED (OPTION 1B)
1.
2.
3.
4.

Recommend utilizing a ducted system with new rooftop air handling units that utilize energy recovery
and ductwork distribution.
Classrooms would have variable air volume (VAV) with some individual control.
Reuse of existing chiller and boiler plant.
Commissioning of systems – complete air and water balancing; ensure all systems are operational.

Option 1B above is difficult to achieve due to the space limitations with the ceiling cavity without major
architectural rework to allow space for ductwork if even possible. Energy recovery is always a good
measure of energy savings but it would need to be evaluated to see how effective the implementation would
be for this building. VAV systems do offer good zone control for temperature but are not always the best
for providing proper ventilation in all occupancies.
Cost estimates and schedule in the report were not part of this peer review.
Turner Building Science:
The Turner report again is reviewed for HVAC recommendations only in this section. Refer to WJE report
for envelope and exterior scope.
The recommendations under the November 12, 2018 were restated in the November 16, 2018 follow up
site visit. We are reviewing the option for Improvement and Temporarily RE-Occupying the building.
The recommendations for Improvement: (Solution reuses all existing equipment with new supplemental
DOAS. Careful consideration of age of the equipment should be evaluated)
1. Provide means to dehumidify the occupied environment in the classroom spaces, and other occupied
spaces. The classroom UV’s are unlikely to be able to provide any additional dehumidification, so
additional systems will be required or replacement of the UVs with a new HVAC system will be
necessary to provide the dehumidification requirements. Additional engineering services will be
required to design the modified system or the new system as may be selected.
KR comment: Agreed. The existing UV’s cannot provide proper dehumidification and a positive means
of addressing the ventilation is required. If new dedicated outside air system is provided, the UV’s
could be kept to provide heating and sensible cooling only. The outside air louvers under this scenario
would be blocked off. Pipe insulation replacement would be required.

a. A separate dedicated outdoor air system (DOAS) could be added to existing UV's, but would
have major effects to the aesthetics of the facility. Additional engineering service will likely
be required to successfully install this system.
KR comment: If new dedicated outside air system is provided, the UV’s could be kept to provide
heating and sensible cooling only. The DOAS system could be incorporated into the building and
would require some architectural and disruptive changes. This could happen if the internal ceiling
were removed an adjusted to allow integration of the new HVAC. Pipe insulation replacement
would still be required.
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b. The existing roof top units (RTU's) could also be retrofitted with a dehumidifying DOAS.
Additional engineering service will likely be required to successfully install this system.
KR comment: The admin units could have a dedicated outside air unit with heat recovery
installed on the roof and direct ducted into the outside air connection of each unit. This would
provide for pretreated outside air for better dehumidification. The constant volume units
serving the café, library and auditorium corridor could be operated with CO2 control and
variable volume as they serve single zones. Age of equipment and cost should be considered.
c. Due to the age of the UVs a new mechanical HVAC system(s) for the classrooms may be a
better solution with respect to overall controllability, maintenance, effective humidity control,
and aesthetics. However, the building may not easily lend itself to installation of ductwork and
will require engineering services to implement.
KR comment: Agreed. Under any scenario the age of the equipment should be considered.
Under a permanent fix this may be the option to pursue but that would depend on how much
work is done on the roof and envelope. Agree running ductwork through this building is a
challenge with spatial constraints. Alternative systems would be considered such as VRF
under this case.
d. If UVs are to be considered for reuse then modify the OA intake louvers and associated
plenums to raise the air intakes 12 to 18 inches above finished grade. The UV plenums and
cabinets should be cleaned to remove all debris before being returned to service. Please note,
the elevated age of the UV systems should be considered when evaluation the continued use
of the UV system. Newer replacement systems can be more energy efficient than the existing
and annual maintenance costs would likely be much lower.
KR comment: This is not recommended as a fix as the UV’s are not suitable to maintain proper
indoor air environments and control humidity. Reuse as heating and sensible cooling only is
acceptable as long as ventilation air is delivered for another source and the outside air
connection closed off.
Recommendations to Temporarily RE-Occupy Building
In addition, if re-occupancy is being considered the following are recommendations to provide
temporary repairs and modifications to the existing HVAC systems. These recommendations are made
with respect to temporarily re-occupying the space. There are repairs recommended above that will
have large capital cost associated with them. These recommendations are not made to provide an
acceptable space in lieu of completing the recommended tasks outlined above but, as a way to use the
space temporarily while permanent repairs are being evaluated:
1. Reset controls to provide recommended ventilation air to occupied spaces.
KR comment: This is not a viable option with the constant volume systems and under current
controls. Humidity would not be controlled.
2. Reset controls for occupied /unoccupied cycle.

Coleytown Middle School
HVAC Peer Review
January 18, 2019

Page 16

KR comment: Reset controls are always a good energy saving strategy but they will not address
the humidify issues.
3. Reset Economizer cooling control.
KR comment: Existing systems do not have the ability to provide relief of economizer air although
the units can economize. Building would be over pressurized under these conditions.
4. Provide temporary water dams or drainage trenches to divert rain water and other surface water
away from building perimeter.
KR comment: This is an exterior element but is recommended in any fix.
5. Provide dehumidification of occupied spaces. Note. Temporary systems will require additional
heating of the air stream being delivered to the occupied classrooms to avoid depressed space
temperatures and cold drafty conditions. RTUs may have the ability to heat air provided by a DOAS
with dehumidification to meet acceptable occupied space temperatures.
KR comment: DOAS units will be the only way to achieve control of ventilation air. Since routing
additional ductwork through the building may be an issue, repurposing the exhaust ductwork
serving the classroom for supply air may be an option. Neutral air could be supplied. The
ventilation air would be used as make up for other exhaust systems throughout the facility as well
as providing positive building pressurization. Dual Temperature water could be retained and the
condensation would not be much of an issue if the dewpoint with in the building is controlled. This
may allow occupancy in Sept in lieu of January if outside air can be delivered but January 2020
would be more realistic. Additional energy savings could be achieved with isolation dampers
installed at the classroom ventilation duct and controlled based on occupancy utilizing the existing
sensor.
6. Provide temporary water tight OA intake extensions to raise the OA intake louvers feeding the
classroom UV’s 12 to 18” above the finished grade.
KR comment: Not recommended as this does not solve the humidity concerns.
7. Clean all UV’s. Remove any debris found within the UV’s and the OA plenums that serve the
UV’s. Clean drip pans, interior sides of cabinets and plenums, and coils. Replace any moldy liners
and provide new filters.
KR comment: Recommended if the UV’s are repurposed or left in place.
8. Clean all RTU’s. Remove any debris found within the RTU’s. Clean drip pans, interior sides of
cabinets, plenums, and coils. Replace any moldy liners. Provide new clean filters.
KR comment: Recommended if the units are repurposed or left in place.
9. Temporarily provide means to positively pressurize the existing spaces (5 to 8 Pascals) with respect
to the outside to minimize the migration of odors originating in some wall sections into the
occupied spaces. The amount of outdoor air being introduced into the space via the RTU’s and
UV’s could be increased to provide the required pressurization or a separate DOAS could be added
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to the current HVAC system. NOTE: The operation of the HVAC system when providing
additional OA will be noticeably more expensive and is recommended only as a temporary system
until the wall odors can be mitigated.
KR comment: Prefer utilizing item 5 above in lieu of just pumping air in to the building. Even the
temporary fix should last a long time.
ENCON HVAC Proposal
The ENCON proposal provides a long-term solution which would address the concerns in the building from
an IAQ condition. They are looking at VRF with DOAS to provide dehumidified air through the exhaust
ductwork for the classrooms and direct expansion cooling rooftops with hot water coils for non-classroom
spaces. The UV’s would remain if the envelope is not updated to provide supplemental convective heating
at the perimeter. This approach does not require a chiller anymore and cost saving of replacement could be
used towards this project. The boilers would be oversized and they recommend replacement with more
efficient boilers at an additional $500,000.
The concern is in the budget put forth. They estimate $4,300,000 for the HVAC and additional 50% to
cover electrical and general trades. Total price tag could be around $6,600,000 without the new boilers and
possibly up to $7,150,000 if boilers and engineering fees are included. Cost per square foot for proposed
construction is around $56/sf.
ENCON’s proposal addresses the long term but may not address other areas such as the tunnels and utility
areas of the lower level. The completion schedule they put forth January 2020.
Building Department Peer Review Questions:
HVAC Systems

1. Is the repair/upgrade of the existing system that is implied in Option 1A of the KG+D report a
realistic solution?
KR Comment: Yes and no. As discussed above it does not address the condition at hand. Yes the
UV’s can be reused but not while introducing outside air. They can be reused as heating and
sensible cooling units only. The addition of a DOAS unit is required to properly pretreat the
outside air. Refer to Turner option 5 under Temporary RE-Occupy Building for additional info.
The age of the equipment is still a concern. It may not make sense to throw millions of dollars
toward a temporary fix which may require a reinvestment in the near future if equipment fails.
2. Does the Turner recommendation for a temporary solution have any applicability for a more
permanent solution?
KR comment: Not in its entirety. Refer to KR comments provided under items 2, 3, 4, 7, and 8
above.
The age of the equipment is still a concern. It may not make sense to throw millions of dollars
toward a temporary fix which may require a reinvestment in the near future if equipment fails.
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3. If the answers to questions 1 & 2 are in the negative, which of the proposals - the VAV system
suggested by KG+D and the VRF system suggested by ENCON would be more effective as a
permanent solution, given some of the physical constraints imposed by the lack of space within the
roof cavities?
KR comment: A combination of questions 1 and 2 above would be a less expensive choice.
However the age of the equipment is still a concern. It may not make sense to throw millions of
dollars toward a temporary fix which may require a reinvestment in the near future if equipment
fails.
The VAV system suggested by KG&D would be difficult to implement based on physical building
limitations. It also will not provide the best IAQ for all areas of the building.
The ENCON proposal utilizing VRF is a good system approach which achieves the objective of
good building IAQ and comfort control as well as working with the limited ceiling cavity. It also
provides options for better operational efficiency and new equipment that will provide longer years
of service and the reliance of the existing equipment would not be a concern. However, it comes
with a plus $7,000,000 price tag.
The project needs to be looked at as a whole.
4. Are the cost estimates - $4 million to $5 million – for either a VAV or VRD solution realistic? (At
this time, we are not asking for a more detailed cost estimate.)
KR comment: As VAV is not an option the price of $4-5 million is not viable. The VRF proposal
is above $7,000,000.
Timing

1. What aspects of the rehabilitation project, if any, can be completed by August 2019 before the start
of the next school year?
KR comment: Depending on what the direction is chosen would dictate what could be completed
by August 2019. If occupancy is the goal then any of the options discussed may not be feasible.
2. Otherwise, can a sustainable short-term rehabilitation of the school – one that would be viable for
a number of years (say, five years?) be completed by August 2020?
KR comment: From an HVAC approach, having a remedy complete by August 2020 is possible
and has been confirmed by ENCON in their proposal.
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General Observations
The items below are of list of observation noted while conducting our walkthrough that are not identified
in any of the reports. They are mentioned as items that should be address under any renovation scenario.
1. Lower level tunnels and maintenance areas do not provide for proper ventilation or conditions.
2. Science and art classrooms per the building code must be at a negative pressure with relation to
surrounding spaces. Utilizing the exhaust ductwork for ventilation air is not on option unless a new
dedicated exhaust is provided.
3. Note the Faculty Prep rooms on Area 1 both main and lower level have direct opening to the exterior
which allow untreated and unfiltered outside air to be introduced in the room for make up to serve the
lab hood. This should be modified.
4. Gym areas only have heating and ventilating units only. The air is filtered but untreated which can
introduce more moisture into the buildings depending on exterior conditions although this area was
within the acceptable level of a clean building per air tests.
5. The remainder of the old controls should be updated to be all DDC.
6. A complete building balance of air with any proposed design scheme is required to make sure the
building does not operate in a negative.
7. If a temporary fix is implemented the control sequences need to be analyzed and adjusted to make sure
they provide continuous ventilation and do not affect the building pressurization.
8. The building recently went through a lighting retrofit where the fluorescent fixtures were replaced by
LEDs. This reduces the sensible heating loads in the space which further compounds the UV’s ability
to control for dehumidification with the space load reduction.
9. There is an old fan that was abandoned that used to serve the Library. This should be removed as it is
a path for air to enter the building.
10. In the same area of this fan below the roof, there is a fair amount of debris that were left over from
when the reroofing project was competed and all the old insulation pins were pushed through the tectum
roofing onto the ceiling pads in the space below. Area should be cleaned.
11. It was reported that the UV’s serving the grade 8 classrooms operate as full flow through and
temperature is controlled with face and bypass dampers. Was not confirmed and the 1998 design
drawings do not indicate this method of operation.
12. Lower level storage has a commercial type dehumidifier installed to control humidity levels. The
insulation this area has been replaced as well. Area has no code required ventilation.
13. There is a dedicated outside air delivery fan unit with a duct mounted electric reheat coil that discharges
air directly in the corridor in the lower level of area three. This is not indicated on the 1998 design
drawings and should not be used.
14. A thorough review of the control sequences is warranted to see if they are operating properly and not
contributing to the problematic conditions within the school.
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