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HOLY TRINITY CATHOLIC CHURCH

EXTERIOR EXISTING CONDITIONS ASSESSMENT  
& INTERIOR MOISTURE MITIGATION PLAN

INTRODUCTION

Holy Trinity Church in Sherman, Connecticut was constructed in four campaigns 
beginning in 1981. The original part of the Church was constructed on a relatively 
level, low-lying patch of ground to the east of Connecticut Routes 37 & 39. This main 
thoroughfare through town is positioned roughly four feet above the poured concrete 
floor of the church. 

In 1989/90 a small chapel was built extending toward the road to the west. In 1991, the 
addition of a Parish Hall to the north and east of the church nearly doubled the size of 
Holy Trinity. A final small addition to the south of the main worship space allowed for a 
new stone altar backdrop and stained-glass window. 

The history of Holy Trinity Church can be traced back to August of 1953 with the 
establishment of a new Catholic diocese in the southwest corner of Connecticut. The new 
Diocese of Bridgeport conformed with the boundaries of Fairfield County. The town of 
Sherman located at the northernmost extremity of both. The first parish founded in the 
new diocese was St. Edward the Confessor, which was established some six months after 
the Diocese, in the town of New Fairfield with hopes that a church or chapel would be 
built on the site. The new parish’s first church building was constructed between March of 
1955 and April of 1956. 

In the late spring of 1964 Margaret O’Neil of Sherman donated ten acres of land across the 
street from her home to the new Fairfield Parish. In 1975, fundraising began to construct 
a new chapel on the O’Neil land, and in December of 1981, the Parish of St. Edward the 
Confessor was able to open a missionary chapel in Sherman. The new chapel was named 
in honor of the Holy Trinity. It was elevated to the position of an independent parish in 
June of 1985. 

The three main parts of the building were constructed with poured concrete perimeter 
walls resting on four-and-a-half-feet deep footings with a concrete floor slab on grade. 
Roughly four-foot-high earthen berms abut the concrete block perimeter wall on all but 
the narrow south-facing wall of the church. Most of the heating and cooling ducts in both 
parts of the building were run within the grade level slab.

A combination of the factors listed above—the low-lying site, the slab on grade (with 
ductwork imbedded), and a bermed perimeter wall—have led to ongoing moisture 
retention issues within all parts of the building. Additionally, these longstanding issues 
are rooted in basic siting and construction techniques, which taken together create an 
unfortunate confluence of issues.
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Although the moisture issues inherent in the combination of site and construction 
employed at Holy Trinity will always be to some extent a factor, there are several measures 
that can be taken to mitigate the problems. The following report concludes with a series 
of steps designed to alleviate the adverse moisture conditions within the building. The 
recommendations are organized from least invasive and lowest cost towards more 
complex and costly approaches. Between each step the proceeding work should be 
evaluated to establish its effectiveness at reducing interior moisture or to correct other 
problem conditions. Later steps may prove unnecessary if earlier measures prove adequate 
at addressing the negative site conditions. 

In the Spring of 2019, John G. Waite Associates, Architects was commissioned by 
The Parish of Holy Trinity to undertake an evaluation of the building focused on the 
long-standing moisture issues at the site, and to prepare a written Exterior Conditions 
Assessment and Moisture Mitigation Plan with recommendations for a phased series of 
repairs and modifications to address moisture management within the building.

John G. Waite Associates contracted with Kohler Ronan, a multi-disciplinary engineering 
firm from Danbury, Connecticut, to serve as consultant on the mechanical system and to 
make recommendations on ways the existing heating and cooling system might be used to 
mitigate the existing moisture issues. An initial site visit by William Brandow (JGWA) and 
Robert Hedman (KR) on May 10, 2019 was followed by a second site visit on October 11, 
2019. 

Photographs of existing conditions are included to illustrate the problems discussed in 
the report. The final section of the report contains the prioritized recommendations for 
repairs and modifications for improvements related to moisture issues. Kolar Ronan’s 
letter report on their findings and recommendations is included as an appendix, as are 
selected 1980s and 1990s architectural drawings for the church.
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EXISTING CONDITIONS

The construction of Holy Trinity Church took place over a twelve-year period between 
1981 and 1993.  The four phases of construction were all designed by local architect 
Raymond F. Kelley, with the 1981 design of the main body of the church being done under 
the firm name Kelley-Coffin Architects. In 1989/90 a chapel was added to the west of 
the church, in 1991 a large parish hall addition was added to the north east corner of the 
original building, and finally, in 1993 a shallow glass and wood extension was added to 
house a new altar backdrop and stained glass window was added to the south end of the 
church.    

All of these phases of construction were built of high-quality materials for a building of 
this period. The design is a good example of architecture of the times, and, still today, 
serves the needs of its congregation well. In spite of these positive attributes, several long-
standing issues have led to unacceptably high relative humidity levels within parts of the 
building.

The following problem conditions are mostly limited to the exterior of the building, but 
some interior observations relating to moisture-based deterioration are noted on the 
interior of the building. 

Roofing

The asphalt shingle roof was installed in a single phase, and although it is not showing 
outright signs of failure, it is beginning to show signs of age.  Areas of biological growth 
on the roof surface will expedite the deterioration of the roofing.

Problems with the roofing occur primarily at the eaves, and these tend to be original 
detailing issues rather than problems associated with deteriorating conditions. Poor 
detailing includes a lack of eave extensions, which has led to awkwardly-long sheet 
metal valley extensions being added to the ends of the numerous roof valleys around the 
building.  

The lack of gutters around the perimeter of the building is a likely a contributing factor to 
the moisture within the building.  Improvements made at grade level may render gutters 
unnecessary, but gutters should certainly be maintained above the four access doors, and 
would likely be advantageous at the south side of the church to reduce splash-back against 
the sliding doors in that location.

The sheet metal roof ventilators on the Parish Hall wing exhibit surface rust.  They provide 
abundant ventilation to that space, but only a ridge vent exits at the rooftop on the church 
itself.  Given the relatively short ridge on the church’s hipped roof, this ridge vent may not 
provide adequate ventilation to the attic above the primary worship space.   

Wall Cladding

The upper parts of the exterior walls are built of 2x6 framing and clad in wood shingles, 
while the lower parts of the wall are made up of poured concrete clad in cementitious 
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waterproofing covered in 2-1/2” ridged-foam insulation. A continuous thin veneer of 
synthetic render was applied only in locations exposed to view.

The wood shingles are exposed to a high degrees of roof water runoff due to deficiencies 
in the roof edge detailing.  Areas of advanced deterioration of the shingles appear to 
indicate that adequate ventilation was not provided behind the shingles, which should 
be installed in such a way that air can circulate around the shingles and moisture cannot 
build up on their interior-facing side.   

Insect damage, and more visible and related woodpecker damage, can be seen in many of 
the wood shingle-clad surfaces around the building. This condition is extremely advanced 
and can be seen particularly along the east elevation of the building. 

Virtually none of the poured concrete on the exterior of the building can be seen, but 
failure of its exterior-most cladding can be seen in many areas where foam insulation 
panels have dropped out of place.  This is likely the result of water infiltration migrating 
behinds the panels and causing the panels to shift.  The resulting cracking of the synthetic 
render, which serves to disguise and protect the foam panels, can be observed in 
numerous locations.   

Along with cracking of the render, abrasion and impact damage of the foam panels and 
cementitious veneer can be seen in numerous areas around the building. The loss of areas 
of the veneer have resulted in advanced deterioration of the foam in some locations.  The 
conditions of the liquid applied waterproofing under the panels cannot be seen and is 
not known, but deterioration of the exterior panels, and the fact that the panels were 
not waterproofed when installed, may be contributing to degradation of the underlying 
waterproofing on the concrete. The waterproofing on the base of the poured concrete 
walls is essential to protecting the building from moisture from the abutting earthen 
berms.  

Wall Openings

All of the windows in the building appear to date to the periods of the original 
construction of the various parts of the building.  This means that many of the windows 
are reaching the end of their service life.  The most obvious indication of this is the 
breakdown of the gas fill between the layers of the double glazing on some of the windows. 
In some locations, replacement of the glass may be more practical than replacement of 
otherwise operational window units, as no other problem conditions exist.

More obvious deterioration is observable where the wood window-casings are 
deteriorated. In two instances units of cladding have fallen out of location, and were 
observed on the ground near the south west corner of the building during the initial site 
inspection. 

Areas of window casing deterioration occur most noticeably at the extreme elevations of 
the building.  Deteriorated window casings exist primarily at the highest elevations of the 
building, the lightwell and clock towers, and around the lowest window surrounds, which 
exist at the south east side of the narthex.
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Other areas of deterioration at exterior wall openings can be observed at door openings 
where splash back, application of salt to walkways in winter, and general use have caused 
surface deterioration to several doors.  The steel door on the north side of the 1981 section 
of the building has rusted through along its lowest edges.  

Site Conditions

Various problems with the siting of the building on the site, and the low-lying nature of 
the site itself, are primary contributors to the moisture problems within the building.  
Although these factors are inherent, and cannot be changed, they are not insurmountable 
in that modifications can be made around the perimeter of the building that will 
counteract the disadvantages inherent in the siting of the building. 

The state route that adjoins the property to the west is about four feet above the building’s 
floor slab, while the low waterline of a wetland that abuts the property to the east is about 
four feet below the floor level.  The slight slope of the grade makes countering these 
disadvantages difficult.

As originally constructed, the church had a drainage swale that wrapped around the 
west and north sides of the buildings.  Later additions have intruded into that drainage 
mechanism, and these incursions do not appear to have been adequately addressed by 
remedial counter measures. Other changes to the site caused by external factors may 
have impacted conditions around the church. For example, it is possible that changes 
to the adjacent road surface since the 1980s and 1990s have led to more water runoff, 
while ground water levels may have impacted by neighboring development and resulting 
changes in runoff patterns, and increased water at the church site.

The most problematic area related to the site is at the southwest corner of the building 
site. This is where the 1989/90 chapel extension extends towards the access drive, which 
itself sloped downward slightly from the road.  The nearly right-angle-turn to the left of 
the drive at this location results in an area where road water likely exits the paved surface 
during heavy rain events.

This positioning of the access road in the site was dictated by the slope of the land, but 
also by the location to locate the new septic field.  These factors have led to an unfortunate 
confluence of circumstances at this location, and considerable moisture infiltration to the 
interior.

Settlement and cracking of the access paths to the building can be seen on both the 
southwest and northeast sides of the site.  The concrete paving used at the front entrance 
allows blocks to shift slightly without cracking, but it appears that some settlement has 
occurred. The adjacent site drain in this location is not at the extreme low point of this 
immediate area, and some ponding of water likely occurs at some times.   

The addition of top soil and bark mulch in planting beds has led to the partial covering 
of wood shingles, in some places, and the grade being too close to the wood surfaces 
in others.  The earthen berms can serve to trap water against the building.  Because of 
this likelihood, it is important that either drainage mats or well-draining soil be used in 
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construction of the berms.  It is not clear if either of these was used for the berms on this 
site.   

A buried fuel tank dating to 1981 exists against the footing on the west side of the original 
part of the building adjacent to the furnace room. Moisture issues within the adjacent 
furnace room raises concerns about the current condition of the tank within the built-up 
berm.

Trees that were planted around the site in the 1980s and 1990s have, in several instances, 
outgrown their locations, and are now crowded too closely to the building. This leads 
to several exterior surfaces, notably roofing and wood shingles and trim, to dry slowly, 
shortening the building material’s service life.  

Problem conditions relating to some berms include the growth of weed trees and other 
unintended plant materials on the surface of the berms.  On the east side of the building 
the grass covered berms are eroded and uneven in places where roof water runoff is 
persistent. The ground cover is not adequate in these areas to retain topsoil, and prohibit 
settlement of the ground surface.  

INTERIOR CONDITIONS

Visible evidence of higher than normal relative humidity in several areas within the 
church was observed during inspections of the building interior.  This evidence includes 
mildew and moisture staining on low areas of both the walls and baseboards of the church 
and chapel. These conditions exist primarily, but not exclusively, on the west side of both 
spaces.  In addition to damage to walls, the carpet is water-stained in these same locations. 
Moisture-based staining was observed on at least one of the wood interior doors in the 
adjacent storage rooms.  

Other evidence of high ambient moisture content within the building include: surface rust 
on painted metal bathroom partitions; water staining and associated evidence of moisture 
ingress on the furnace room walls and floor; mildew on the ceiling in an adjacent storage 
room where air circulation is minimal; and surface rust on the interior of the sheet metal 
ducts that are imbedded within the concrete floor slab. 

During the initial site inspection, it was suggested that some areas of unutilized space 
in the attic could be appropriated to add light and ventilation to occupied areas at the 
ground floor level. The primary worship space and the narthex are two areas that could 
benefit from this increased light and ventilation. Although these changes are plausible, 
and may help address some of the interior problems within the building, design of such 
modifications is outside of the scope of this study.  
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EXISTING CONDITIONS PHOTOGRAPHS
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The primary entrance into Holy Trinity Church is situated at the lowest point on the west side 
of the building site. To the right of the upper image is a later chapel addition that extends into 
the original drainage swale that runs along that side of the building. Both of these conditions 
contribute to moisture issues within the building. On the east side of the building the grade 
slopes slightly away, but the lack of projecting eaves deposits roof-water directly onto the grass 
covered berms. JGWA, 2019.
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The entire east side of Holy Trinity lies within one hundred feet of a required wetlands setback, 
and is less than 4' above the low waterline elevation that was taken in mid-summer 1979. From 
this side of the building, three of the four stages of construction at Holy Trinity can be seen: the 
original church, a largely glass extension around the altar on the south of the church, and a large 
parish hall wing to the northeast. JGWA, 2019.
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The roof over the entire building appears to date to the same period, but it is unknown when it 
was installed. The asphalt shingles are beginning to show signs of age, with the edges of shingles 
stating to curl, and lichen, moss and other biological growth covering some areas of the roof. 
Gutters exist on the building only in short lengths in areas directly above doorways. JGWA, 2019.
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Shade from overhanging trees, and the sunlight-free north sides of the light shaft extensions 
above the primary worship space, allow moss to flourish on the roof of the building. This moss 
growth will expedite deterioration of the underlying asphalt shingles. JGWA, 2019.
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Metal roof vents and valley extensions are two very different forms of moisture control on the 
roof level of the building. The extensions of the valleys are needed because of the lack of eaves 
extending past the outer plane of the wall. Four roof vents on the parish hall wing ventilate excess 
moisture from that section of the attic, but only ridge and soffit vents exist elsewhere on the 
building. JGWA, 2019.
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The wood shingles that cover the upper part of the exterior walls are not protected from moisture 
by an extending eave. The lines of runoff in the upper image show that water regularly runs 
down the face of the shingles. In some areas this water runoff has resulted in moisture-based 
deterioration and rotting of shingles, while in other areas it has led insects to take up residence in 
the shingles and backup. JGWA, 2019.
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There are an extremely high number of woodpecker holes in the shingles and some wood trim 
boards around the entire perimeter of Holy Trinity. The prevalence of these holes is an indication 
of insects living within the wood shingles and underlying plywood. These are likely carpenter 
bees, which favor untreated wood surfaces and are encouraged by softer wood with a slightly 
high moisture content, but damp wood attracts numerous insects that can subsequently result in 
woodpecker damage. JGWA, 2019.
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While there is no outward projection between the asphalt roofing and the wood shingles on the 
wall below, there is a sizable soffit above windows and doors on many parts of the building. In 
some areas, this soffit is covered in mildew as a result of the ambient moisture on the site, which 
is exacerbated by the low-lying nature of the building, the adjacent wetlands, and overhanging 
and close-growing vegetation. JGWA, 2019.



HOLY TRINITY CATHOLIC CHURCH EXISTING CONDITIONS – 16

Most of the windows 
around the perimeter 
of the building are 
well protected by an 
overhanging soffit, 
but those that face 
south at the church 
and chapel have little 
or no protection. 
The sill on one of 
the lightwell towers 
above the church has 
fallen away as a result 
of exposure. The left 
image shows the lack 
of an extension above 
the windows in the 
1981 work, and a slight 
projection, offering 
some protection, on 
the 1993 altar addition. 
JGWA, 2019.
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The 2-1/2” rigid foam insulation panels that cover the poured concrete base of the church are 
coated with “synthetic plaster”, only above the top of the berms. No waterproofing tape appears to 
have been used on the joints between panels, so it is likely that water has gotten behind the panels 
where there is “cement waterproofing” indicated on the drawings. In numerous locations these 
insulation panels have shifted out of their original position, which will allow more moisture to 
enter, resulting in additional movement and deterioration of the insulation. JGWA, 2019.
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Impact damage and 
damage from splash 
back has caused 
deterioration of the 
2-1/2" thick foam 
panels at the base of 
the walls. The thin 
veneer of “synthetic 
plaster” and mesh 
backup (which only 
appears to be present 
in some locations) 
offers little protection 
to the insulation. 
JGWA, 2019.
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Although short lengths of gutter exist above most doorways, the door sills tend to be at grade, 
and splash back and related moisture deterioration to metal and wood surfaces exist in several 
locations. To the left of the main entrance the grade had been raised to cover the base of the wood 
singles by the additions of planting soil and bark mulch. JGWA, 2019.
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The area known as the 
narthex, which lies between 
the church and the parish 
hall, has large windows at its 
east and west ends. There are 
no berms against its exterior 
walls, but natural stone walls 
do cover the concrete base 
at both ends of the space. 
The tiled floor within lies at 
grade level, and roof water 
runoff has eroded trenches 
in the ground adjacent to the 
base of the wall, which can 
be seen in the lower image. 
The wood window frames 
are deteriorated where they 
are in close proximity to 
grade, and the macadam 
path has settled and pulled 
away some foam insulation 
where it abuts the building. 
JGWA, 2019.
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The combination of siting and building techniques employed in the construction of Holy Trinity 
have combined to cause excess moisture within the building. These two images show how the west 
approaches (both vehicular and pedestrian) slope towards the building. As a result, the 1989/90 
chapel and the west wall of the church exhibit the greatest evidence of moisture related staining of 
walls, carpets, and other adjacent surfaces. JGWA, 2019.
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Because the church is sited roughly 4' below State Route 37 & 39, and only 4' above the low water 
line of an adjacent wetlands, a drainage swale runs along the west side of the building between 
the berms that abut the building and the sidewalk and curb. In the lower image, an exposed drain 
can be seen just below the bench near the main entry door at the low point on this side of the 
building. JGWA, 2019.
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The upper image shows how the 1989/90 chapel extends into and restricts the original drainage 
swale. In addition, the discontinuous curb on the access drive creates an area of road water 
runoff. These conditions add moisture to this vulnerable part of the site. The lower image shows 
how the Parish Hall wing of 1991 extends outward, restricting water runoff and creating a low-
lying area adjacent to both sections of the building. JGWA, 2019.
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Trees that were planted following the construction of various sections of the building, now 
overhang parts of the roof, and cover areas of wall siding. These trees also draw excess moisture 
from the soil but many should be pruned, while others should likely need to be removed. JGWA, 
2019.
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It is not clear what 
materials were used 
to back-fill the earth 
berms around the 
base of the building. 
The  lack of gutters 
around the building 
leads to roof water 
depositing directly 
onto the berms, which 
may not effectively 
drain water away from 
the building. The walls 
themselves were coated 
with a cementitious 
waterproofing, but it is 
uncertain whether the 
berms were constructed 
in a way to help deflect 
water away from 
the footings, which 
(from the drawings) 
do not appear to have 
been coated with 
waterproofing. JGWA, 
2019. 
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Triangular retaining 
walls exist at the four 
main corners of the 
original building. In 
some locations there 
are berms on both 
sides, while at the 
south side these walls 
retain the berms, so 
that the south wall 
of the church could 
be mostly glass. The 
surface erosion shown 
on the lower image 
indicates the extent 
of water runoff these 
walls receive from 
roof water. The wall 
to the south of the 
1989/90 chapel wing 
is positioned such that 
the corner wall acts 
to restrict roof-water 
runoff and defect it 
back towards the south 
wall of the chapel. 
JGWA, 2019.
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The original sacristy that 
extends from the east wall 
of the church is another 
area where moisture is 
a significant problem. 
While the grade at this 
side does slope slightly 
away from the building, 
the roof configuration 
here deposits roof water 
directly at the base of 
the side walls where the 
sacristy extends out from 
the body of the building. 
A mirror image extension 
originally existed on the 
west side of the building, 
but it has been subsumed 
into the later chapel wing. 
JGWA, 2019.
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The lack of an eave extension on the south face of the church, and the biological growth on the 
roof where overhanging trees are present, can be seen in the upper image. The lower image shows 
where water is deposited within inches of the base of the wall where a distinct drip line can be 
seen. It is unclear what waterproofing measures were put in place along this elevation during the 
1981 construction and the 1993 expansion. JGWA, 2019.
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The interior of the main body of the church is an impressive space. The stone wall and stained-
glass window, part of the 1993 addition, are a central focus. The layout of the rooftop light shafts 
results in a very bright and open center of the space with much darker areas on the sides. The 
opportunity to lighten the space while increasing ventilation exists to the sides of the existing 
light shaft, utilizing the large amount of unused space in the attic. JGWA, 2019.
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The contrast of light 
and dark within the 
interior of the church 
can be seen in these two 
images of the church 
and narthex. Both areas 
have large unused attic 
spaces above which 
create the potential to 
increase both natural 
light and natural 
ventilation, while 
increasing the volume 
of air circulating within 
the building. The two 
mismatched areas 
of floor tile are the 
result of the 1981 tiles 
meeting the 1992 tiles. 
JGWA, 2019. 



HOLY TRINITY CATHOLIC CHURCH EXISTING CONDITIONS – 31

The Parish Hall 
wing was designed 
to be flexible and 
to accommodate 
a wide range of 
different activities. 
This flexibility has 
led to problems with 
heating, cooling, and 
ventilation, because 
the mechanical 
system was modified 
during construction, 
and does not 
take into account 
all the changing 
configurations that 
are possible within 
the space. JGWA, 
2019.
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Mold growth on low areas of interior walls can be seen most clearly in the southwest corner of 
the 1989/90 chapel addition, and along the west wall of the main worship space. Both of these 
problem areas appear to be a result of the westward projection of the chapel wing that interrupts 
the drainage swale on that side of the building. JGWA, 2019. 
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RECOMMENDATIONS

Given its location and the building techniques employed, drainage and moisture issues 
have been a problem at Holy Trinity since the initial construction. The location of the 
1989 and 1992 additions have only exacerbated the pre-existing problems. 

However, the building is well built and otherwise serves the needs of its congregants 
well. A phased approach to address both problem conditions and moisture related 
issues will allow for an improved interior environment. The proposed monitoring of the 
relationship between temperature changes (both within the building and outside) to the 
relative humidity within the building is a crucial component in helping the congregation 
determine later steps.

The prioritization of the work is shown in order of need, but significant cost savings could 
be achieved if all similar items of work are conducted together. The priorities are grouped 
as potential phases of work, but these may change significantly based on available funds, 
the results of interior moisture monitoring, or the wishes of the congregation.

Any construction work should be carried out only after contract documents (working 
drawings and specifications) are prepared by an architect or engineer who is highly 
experienced with the type of remedial work required. Contract documents should be bid, 
or negotiated, with at least two contractors experienced in and qualified to undertake the 
type of work required. 

Priority One
A. Make modifications to heating and ventilating system to enable it to dehumidify 

the air within the building, and install controls as indicated in the December 14th 
report by Kohler Ronan. (Refer to Appendix A.) All of the heating and cooling 
ducts within the building should be cleaned professionally as part of the work 
outlined by Kohler Ronan.

B. Install eight remote temperature and humidity monitors within the building. 
Place one each in the chapel, the main worship space, the narthex, the furnace 
room, the Parish Hall, the attic of the parish hall, the attic of the church, and on 
the exterior of the building. Swings in temperature and humidity will be tracked 
to ensure that all areas remain below the 60% relative humidity threshold. (Refer 
to Appendix C.) 

Note: The proposed changes to the mechanical system will result in somewhat higher 
operating costs. The Priority Two through Five work will all serve to reduce the system 
operating costs, to earlier levels, as moisture issues are dealt with at the exterior envelope. 
It should also be noted that dehumidification typically draws additional ambient moisture 
into a building. The new system will stay well ahead of the increase, but the Priority One 
work on its own will almost certainly not produce adequate long-term results. 

C. Excavate the entire base of the west wall of the church (between the two angled 
retaining walls), and around the three exterior walls of the chapel addition, in 
order to replace the waterproofing and insulation. A modern waterproofing 
membrane system should be employed. The retaining walls should be inspected 
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as these features and the footings do not appear to have been waterproofed. 
These breaches in the exterior waterproofing may be contributing to the moisture 
infiltration system around the building.

D. Consideration should be given to how to treat the base of the wall when the 
berms are eliminated. Natural stone or similar stone interior for retaining wall 
construction may be appropriate.   The visual impact of not replacing the berms 
could be mitigated by plantings if desired.

E. Add a continuous concrete curb and a curb drain to the access drive adjacent to 
the chapel extension. Remove the adjacent area of macadam. 

F. From the access path to the main door, to the southernmost corner of the site, 
provide a well-graded and effectively drained swale leading to a drywell at least 
forty feet from the far end of the southwest retaining wall.

G. Prune and remove trees as needed during the course of this work. 

H. During work on the 1981 portion of the wall, take note of the condition of all 
existing materials to determine the relative urgency of similar work on the east 
side of the chapel. 

I. Excavate the entire base of the west and north walls of the remainder of the 1981 
and 1991 sections of the building to replace the waterproofing, and insulation. As 
in Phase Two, a continuous waterproofing membrane system should be employed. 

J. The base of the wall should be treated the same as the sections of wall shown 
above.

K. From the access path to the main door, to the access path at the center of the 
north side of the Parish Hall wing, provide a well-graded and effectively drained 
swale leading to a drywell as far from the building as possible.

L. Prune and remove trees as needed during the course of this work. 

M. During work on the 1991 portion of the wall, take note of the condition of all 
existing materials to determine the relative urgency of similar work on the east 
side of the chapel. 

N. All water damaged interior wallboard and carpeting should be removed and 
replaced.  Existing wallboard should be cut to a uniform height and replacement 
material installed on furring strips to facilitate ventilation behind newly installed 
wallboard.  Only wallboard intended for high moisture areas should be used at 
the lower sections of the walls, and plastic venting furring strips should be used to 
isolate the wallboard from the masonry.  The resulting offset can be addressed by 
the addition of a dado rail at the junction between new and existing wallboard. 

Priority Two

This work could be done as either one or two phases, and may drop in urgency based on 
the success of the previous phase, and the underlying conditions uncovered.

A. Excavate the entire base along the east walls of the building to replace the 
waterproofing, and insulation. A continuous waterproofing membrane system 
should be employed. 
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PRIORITY 1

PRIORITY 1

PRIORITY 2

Proposed phases of work. 

PRIORITY 3
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B. The base of the wall could be treated differently than at the west side of the 
building, but if berms are used, as this side of the building drains more effectively 
than the west side, a drainage mat should be employed to ensure adequate 
drainage away from the footings.

C. The slight slope of the site away from this side of the building will help with 
creating positive drainage, but some well-draining soil and gravel-filled drywells 
may need to be added. 

D. Depending on the evidence gathered from the monitoring proposed in Priority 
One, the “thermal storage rock bed” below the 1981 section of the narthex floor 
may need to be removed, and a new vapor barrier installed.  Matching flooring 
should then be installed throughout the narthex. 

Priority Three

The items contained in this scope are not directly attributable to interior moisture 
conditions, but are the result of aging materials and lack of maintenance.

A. When the roof over the entire building is replaced:

a. Consider eave extensions to more effectively divert water away from 
the wood shingle-clad walls below. These features could be designed to 
accommodate a new gutter system.

b. Consider the addition of gutters around the entire perimeter of the 
building. 

c. Any new gutter down leaders should be tied directly into new or existing 
drywells added or repaired during previous phases of work. 

d. Additional rooftop ventilation should be considered for the original 1981 
portion of the church. The existing vents above the 1991 section should 
be replaced. The humidity and temperature data collected starting in 
Priority One work will help determine the type and extent of new rooftop 
ventilation. 

B. The wood shingles and wood trim around windows should be replaced. 

a. New shingles should be installed over either furring strips or a cedar 
breather type of fabric in order to allow proper ventilation of the shingles 
from all sides.

b. Shingles should be thoroughly coated with a penetrating tinted primer, and 
fully back-primed prior to installation.

c. Depending on the evidence gathered from the monitoring proposed in 
Priority One, the underfloor heating and cooling ducts may need to be 
relocated to overhead locations. There is adequate room in most areas of the 
attic to accommodate this relocated ductwork. 
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I. PURPOSE 

Holy Trinity Church is experiencing interior environmental conditions resulting in the 
formation of mold on many surfaces. This mechanical system assessment report 
describes the existing mechanical systems, their configuration, and proposed system 
revisions to reduce the humidity and mold issues. 
 
This report is based: 

1. A site visit to visually review existing conditions on May 10, 2019.  
2. Review of the existing Architectural and MEPFP documents dated 1981, 1989-1990, 

and 1991 consisting of the three construction projects. 

3. Discussion with facilities staff on the operation of the facility and the mechanical 
system. 
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II. EXECUTIVE SUMMARY  
  
Holy Trinity Church is experiencing interior environmental conditions resulting in the 
formation of mold on many surfaces including walls and ceilings. 
 
The formation of mold indicates space conditions exceeding 60% relative humidity for 
extended periods. Typically, this interior space condition is a result of incorrect operation 
of one or both of the facility or the mechanical system. In discussion with the facility staff, 
the facility and mechanical system operations do not appear to be a significant contributor 
to the spaces’ high relative humidity conditions. 
 
The site, architecture, and envelope conditions are the major contributor to the moisture 
penetration and high relative humidity conditions in the building. As immediate action is 
required to control the high moisture levels, and the site, architectural, and envelope 
renovation work will be costly and extensive, the mechanical system can be used.  
 
The building is heated and cooled via forced air supplied by three fan coil units and a built-
up unit comprised of individual components. Each of these units are configured with 
cooling coils and heating coils; with the heating coil in the reheat position. This 
configuration allows the units to be utilized for humidity control in the cooling months.  
 
To manage the relative humidity, the current control system requires revisions. Relative 
humidity sensors will need to be installed along with control revisions to allow the heating 
coils to operate in the cooling months.  
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III. EXISTING CONDITIONS 
 
Holy Trinity Church is experiencing interior environmental conditions resulting in the 
formation of mold on many surfaces including walls and ceilings. 
 
1981 Church Construction: 

The original portion of the building built in 1981 is heated and cooled via forced air. The 
building is divided into two zones; the Worship Space is one zone, while the second zone 
contains the Narthex, Kitchen, Office, and Toilet rooms. The building was heated only and 
not originally air conditioned. A single direct expansion (DX) cooling coil was added into 
the supply ductwork and a condensing unit located at grade at an unknown time. 
 
The air handling equipment supplying conditioned air to the two zones is constructed with 
individual components and not a single packaged unit. Each zone of the system consists 
of a filter, fan, and hot water heating coil. 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

UNIT CONFIGURATION SERVING THE ORIGINAL 1981 BUILDING 

 
Zone 1; Worship Space; is conditioned via underground ductwork to floor grilles located 
at the perimeter walls. Return air is ducted back to the mechanical room via a single high 
sidewall return grille in the solar attic. The space conditions are controlled by a 
temperature only thermostat.  
 
Zone 2; Narthex, Kitchen, Office, and Toilet rooms; are conditioned via overhead ductwork 
to ceiling diffusers. Return air is ducted back to the mechanical room via two ceiling 
mounted return grilles; one located in the corridor and one in the office. The space 
conditions are controlled by a temperature only thermostat. The toilet rooms and kitchen 
are exhausted to the exterior via independent ceiling mounted exhaust fans. 
 
Hot water for the heating coils and is generated by an oil-fired boiler and circulated to each 
coil via dedicated inline pumps. 
 
A passive heating system was also originally utilized to heat the Narthex and Worship 
Space. The system moved return air from the Worship Space through a solar attic, the air 
is heated via solar radiation and supplied to an underground duct manifold below the 
Narthex floor. Heated air exited the underground duct manifold and was forced through a 
rocked bed, heating the stone and the Narthex floor. A second underground duct manifold, 
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located at the opposite end of the Narthex floor, directed air up into the Worship Space 
via floor diffusers. This system has been decommissioned and portions removed.  

  
1989-1990 Chapel Addition 

The 1989-1990 addition consists of a Chapel. This space is heated and cooled by forced 
air supplied by underground ductwork to floor grilles located at the perimeter walls. Return 
air is ducted back to the mechanical room via a single high sidewall return grille. The space 
conditions are controlled by a temperature only thermostat. 
 
The fan coil unit consists of a DX cooling coil, fan, and electric heating coil. 
 

  
 

UNIT CONFIGURATION SERVING THE CHAPEL 

 
 
1991 Multipurpose Room/Lobby Addition: 

The 1991 addition consists of a Multipurpose Room and Lobby. These spaces are heated 
and cooled via forced air and hot water finned tube radiation in the Lobby supplements 
the heating. The building is divided into two zones; the east portions Multipurpose Room 
and Lobby are one zone, while the second zone contains the west portions of the 
Multipurpose Room and Lobby. Each zone is conditioned via a fan coil unit controlled by 
a temperature only thermostat. 
 
Each fan coil unit consists of a filter, DX cooling coil, fan, and hot water heating coil. 
 

 
 

UNIT CONFIGURATION SERVING THE EAST PORTIONS 1991 BUILDING 
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East portions Multipurpose Room and Lobby: are conditioned via overhead ductwork to 
ceiling diffusers. Return air is ducted back to the mechanical room via a single high 
sidewall return grille shared between the two fan coil units. 

 

 
 

UNIT CONFIGURATION SERVING THE WEST PORTIONS 1991 BUILDING 

 
West portions Multipurpose Room and Lobby: are conditioned via overhead ductwork to 
ceiling diffusers. Return air is ducted back to the mechanical room via a single high 
sidewall return grille shared between the two fan coil units. 
 
Hot water for the heating coils and finned tube radiation is generated by an oil-fired boiler 
and circulated to both coils via an inline pump and to the finned tube radiation via an inline 
pump. 
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IV. RECOMMENDATIONS 
 
The fan coil units should be regularly maintained as the unit filters require replacement. 
This may be restricting some airflow from the units. 
 
Each of these units are configured with cooling coils and heating coils; with the heating 
coil in the reheat position. This configuration allows the units to be utilized for humidity 
control in the cooling months. 
 
To manage the relative humidity, the current control system requires the following 
revisions: 
 
1. Relative humidity sensors will need to be installed either in the return air ductwork or 

within the spaces.  

a. Relative humidity sensors installed in the return air ducts, the fan coil units need 
to either operate continuously or periodically to accurately monitor the humidity 
conditions in the spaces. This option, architecturally, is the least invasive and 
lowest first cost, however, this option is the highest cost operationally as the units 
may need to operate continuously. 

b. Relative humidity sensors installed in the spaces. This option, architecturally, is 
the most invasive and highest first cost, however, this option is the lowest cost 
operationally as the units do not need to operate continuously to monitor the space 
relative humidity. 

2. The heating hot water boilers will need to operate in the cooling months allowing hot 
water to the heating coils. 

3. The control system will need to be revised to allow control to space relative humidity 
and temperature. 

a. The unit cooling coil discharge air temperature should be set to 52 deg. F to allow 
dehumidification of the air. 

b. The heating coil control valves shall modulate to maintain space temperature 
setpoint. 

c. The unit shall operate to maintain either space or return air maximum relative 
humidity of 55%RH. 

 
Patriot Heating & Cooling, Inc. 91 Shelter Rock Road, Danbury, CT, 203-794-1193 service 
tags were indicated on the equipment. This company can be contacted to review the 
required control revisions. 
 
The Chapel fan coil unit utilizes an electric heating coil. This unit will also need to follow 
the control logic indicated above. 
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HOBO RX3000 Remote Monitoring Station Data
Logger

Part # RX3000
Lead Time: 1 Week

 

 

HOBOware software and USB cable are required for initial setup of
WiFi units or Ethernet units with Static IP addresses. HOBOlink is a
web-enabled software platform designed for the RX3000, learn more.

Overview
The HOBO RX3000 is Onset’s next-generation remote data logging station that provides
instant access to site-specific environmental data anywhere, anytime via the internet. The new
station combines the flexibility and sensor quality of more expensive systems, an onboard
LCD display, and the convenience of plug-and-play operation. The RX3000 has three
configurable systems, that can be configured below, that consist of the following part
numbers: RX3001-00-01, RX3002-00-01, and RX3003-00-01.

Highlighted Features
Flexible support for a broad range of sensors
LCD display for easy field deployment
Cloud-based data access through HOBOlink

Get 24/7 web access to your data via web browser
Verify RX3000 system status remotely
Set up and manage alarm notifications over the web
Schedule automated delivery of data

Plug-and-play operation
Alarm notifications via text, email
Rugged double-weatherproof enclosure
Cellular, Wifi and Ethernet Option are available
Configure & check on your RX3000 monitoring station from your mobile devices
Optional Analog Input and Relay Modules
Optional third-party sensor can be purchased for Remote Water Level Monitoring

In what environment does this data logger operate?
This data logger operates in indoor and outdoor environments.

What measurements does this data logger support?
The RX3000 data logger supports the following measurements: 4-20mA, AC Current, AC
Voltage, Air Velocity, Amp Hour (Ah), Amps (A), Barometric Pressure, Carbon Dioxide,
Compressed Air Flow, DC Current, DC Voltage, Differential Pressure, Event, Gauge Pressure,
Kilowatt Hours (kWh), Kilowatts (kW), Leaf Wetness, Light Intensity, Power Factor (PF), Pulse
Input, Rainfall, Relative Humidity, Soil Moisture, Temperature, Volatile Organic Comp., Volt-

https://www.onsetcomp.com/products/cables/cable-usbmb
https://www.onsetcomp.com/products/software/hobolink
https://www.onsetcomp.com/products/software/hobolink
https://www.onsetcomp.com/remote-water-level-monitoring-application-note-rx3000
https://www.onsetcomp.com/
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Amp Reactive, Volt-Amp Reactive hour, Volt-Amps (VA), Volts (V), Water Flow, Water Level,
Watt Hours (Wh), Watts (W) and Wind
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Detailed Specifications
HOBO RX3000 Remote Monitoring Station Data Logger

Operating Range -40° to 60°C (-40° to 140°F); no remote communications for battery voltage less than 3.9 V DC

Smart Sensor Connectors 10

Smart Sensor Network Cable
Length

100 m (328 ft) maximum

Smart Sensor Data Channels Maximum of 15 (some smart sensors use more than one data channel; see sensor manual for details)

Module Slots 2

Logging Rate 1 second (RX3001 and RX3002) or 1 minute (RX3003) to 18 hours

Time Accuracy
±8 seconds per month in 0° to 40°C (32°F to 104°F) range; 
±30 seconds per month in -40° to 60°C (-40° to 140°F) range

Battery Type/Power Source
4 Volt, 10 AHr, rechargeable sealed lead-acid; external power required using one of these options: AC
power adapter (AC-U30), solar panel (SOLAR-xW), or external power source 5 V DC to 17 V DC with
external DC power cable (CABLE-RX-PWR)

Rechargeable Battery 
Service Life

Typical 3–5 years when operated in the temperature range -20° to 40°C (-4°F to 104°F); operation
outside this range will reduce the battery service life

Memory 32 MB, 2 million measurements, continuous logging

Alarm Notification Latency Logging interval plus 2–4 minutes, typical

Enclosure Access Hinged door secured by two latches with eyelets for use with user-supplied padlocks

LCD
LCD is visible from 0° to 50°C (32° to 122°F); the LCD may react slowly or go blank in temperatures
outside this range

Materials
Outer enclosure: Polycarbonate/PBT blend with stainless steel hinge pins and brass inserts; Inner
enclosure: Polycarbonate; Gaskets: Silicone rubber; Cable channel: EPDM rubber; Cable opening
cover: Aluminum with ABS plastic thumb screws; U-Bolts: Steel with zinc dichromate finish

Size 18.6 x 18.1 x 11.8 cm (7.3 x 7.1 x 4.7 in.); see diagrams on next page

https://www.onsetcomp.com/products/power/ac-u30
https://www.onsetcomp.com/products/accessories/cable-rx-pwr
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Weight 2.2 kg (4.85 lb)

Mounting 3.8 cm (1.5 inch) mast or wall mount

Environmental Rating Weatherproof enclosure, NEMA 4X (requires proper installation of cable channel system)

The CE Marking identifies this product as complying with all relevant directives in the European Union
(EU)

Approved for use in the USA and Canada, see last page; contains FCC ID R68XPICOW, IC ID 3867A-
XPICOW (RX3002) and FCC ID QIPEHS6, IC ID 7830A-EHS6 (RX3003)

Wireless Radio
GSM/GPRS/EDGE: Quad band 850/900/1800/1900 MHz, UMTS/HSPA+: Five band
800/850/900/1900/2100 MHz

Antenna Penta band

Ethernet (RX3001)

Connector One RJ45/100BaseT

Wi-Fi (RX3002)

Network Standards IEEE 802.11b/g/n

Frequency Range 2.412–2.484 GHz

Antenna Connector 1, no diversity supported

 
Data Rates

1, 2, 5.5, 11 Mbps (802.11b); 6, 9, 12, 18, 24, 36, 48, 54 Mbps (802.11g); 802.11n, HT20 MCS0 (6.5
Mbps) to HT20 MC87 (65 Mbps)

Number of Selectable Radio
Subchannels

Up to 14 channels; profiles available will include USA, France, Japan, Spain, Canada, and “Other”
(multiple countries)

Radio Modulations OFDM, DSSS, DBPSK, DQPSK, CCK, 16QAM, 64QAM

Security WEP 64/128, WPA-PSK, AES end-to-end encryption

Maximum Receive Level -10 dBm (with PER <8%)

Receiver Sensitivity -72 dBM for 54 Mbps, -87 dBm for 11 Mbps, -89 dBm for 5.5 Mbps, 
-90 dBm for 2.0 Mbps, -92 dBm for 1.0 Mbps



12/20/2018 RX3000 Remote Monitoring Station

https://www.onsetcomp.com/products/data-loggers/rx3000 5/5

Cellular (RX3003)

Wireless Radio
GSM/GPRS/EDGE: Quad band 850/900/1800/1900 MHz, UMTS/HSPA+: Five band
800/850/900/1900/2100 MHz

Antenna Penta band

www.onsetcomp.com    •    1-800-LOGGERS (564-4377)
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HOBOnet Temp/RH Sensor
RXW-THC-900 • RXW-THC-868 • RXW-THC-922
 

- Choose -

 

This item ships FREE!

A complete system requires at least one HOBO RX3000
Remote Monitoring Station, a HOBOnet Wireless Manager
(RXMOD-RXW-xxx), and a HOBOnet Wireless Sensor.
HOBOnet Wireless Repeaters (RX-RPTR-xxx) can be added to
extend the range.

Overview
The HOBOnet Wireless Temperature and Relative Humidity Sensor provides a cost-effective
and scalable solution for web-enabled monitoring of air temperature and humidity. HOBOnet
Wireless Sensors communicate data directly to the RX3000 weather station or pass data
through other wireless sensors back to the central station. They are preconfigured and ready
to deploy, and data is accessed through HOBOlink, Onset’s innovative cloud-based software
platform.

Highlighted Features

Sensor Features

High accuracy: ± 0.2°C (± 0.36°F) and ± 2.5% RH 
Robust RH sensor withstands extended use in high-humidity environments

Wireless Features

900 MHz wireless mesh self-healing technology
450 to 600 meter (1,500 to 2,000 feet) wireless range and up to five hops
Up to 50 wireless sensors per RX3000
Simple button-push to join the HOBOnet wireless network
Onboard memory to ensure no data loss
Powered by rechargeable AA batteries and built-in solar panel

In what environment does this sensor operate?
This sensor operates in an outdoor environment.

What measurements does this sensor support?
The RXW-THC-xxx sensor supports the following measurements: Evapotranspiration,
Relative Humidity and Temperature

 
www.onsetcomp.com    •    1-800-LOGGERS (564-4377)

https://www.onsetcomp.com/products/data-loggers/rx3000
https://www.onsetcomp.com/products/communications/rxmod-rxw-xxx
https://www.onsetcomp.com/products/sensors?field_wireless_value=wireless&taxonomy_vocabulary_14_tid=54
https://www.onsetcomp.com/products/communications/rxw-rptr-xxx
https://www.onsetcomp.com/
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Detailed Specifications
HOBOnet Temp/RH Sensor

Sensor
Temperature RH

Measurement Range -40°C to 75°C (-40°F to 167°F) 0–100% RH at -40° to 75°C (-40° to 167°F); exposure
to conditions below -20°C (-4°F) or above 95% 
RH may temporarily increase the maximum RH sensor
error by an additional 1%

Accuracy ±0.25°C from -40° to 0°C (±0.45°F from -40° to 32°F) 
±0.20°C from 0° to 70°C (±0.36°F from 32° to 158°F) 
±0.25°C from 70° to 100°C (±0.45°F from 158° to
212°F)

±2.5% from 10% to 90% RH typical to a maximum of
±3.5% including hysteresis at 25°C (77°F); 
below 10% and above 90% ±5% typical

Resolution 0.02°C (0.036°F) 0.01% RH

Drift <0.01°C (0.018°F) per year <1% per year typical

Response Time (typical, to
90% of change)

Without solar radiation shield: 3 minutes, 
45 seconds in air moving 1 m/sec 
With RS3-B solar radiation shield: 6 minutes, 30
seconds in air moving 1 m/sec

Without solar radiation shield: 15 seconds in air
moving 1 m/sec 
With RS3-B solar radiation shield: 30 seconds in air
moving 1 m/sec

Wireless Mote

Operating Temperature Range -25° to 60°C (-13° to 140°F) with rechargeable batteries 
-40 to 70°C (-40 to 158°F) with lithium batteries

Radio Power 12.6 mW (+11 dBm) non-adjustable

Transmission Range Reliable connection to 457.2 m (1,500 ft) line of sight at 1.8 m (6 ft) high 
Reliable connection to 609.6 m (2,000 ft) line of sight at 3 m (10 ft) high

Wireless Data Standard IEEE 802.15.4

Radio Operating Frequencies RXW-THC-900: 904–924 MHz 
RXW-THC-868: 866.5 MHz 
RXW-THC-922: 916–924 MHz

Modulation Employed OQPSK (Offset Quadrature Phase Shift Keying)
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Data Rate Up to 250 kbps, non-adjustable

Duty Cycle <1%

Maximum Number of Motes 50 motes per one RX Wireless Sensor Network

Battery Type/ Power Source Two AA 1.2 V rechargeable NiMH batteries powered by built-in solar panel or two AA 1.5 V
lithium batteries for operating conditions of -40 to 70°C (-40 to 158°F)

Battery Life With NiMH batteries: Typical 3–5 years when operated in the temperature range -20° to 40°C
(-4°F to 104°F) and positioned toward the sun (see Deployment and Mounting), operation
outside this range will reduce the battery service life 
With lithium batteries: 1 year, typical use

Memory 16 MB

Dimensions Sensor: 5.1 x 33 mm (0.2 x 1.3 inches) 
Cable length: 2 m (6.56 ft) 
Mote: 16.2 x 8.59 x 4.14 cm (6.38 x 3.38 x 1.63 inches)

Weight Sensor and cable: 110 g (3.88 oz); 
Mote: 223 g (7.87 oz)

Materials Sensor: Polyamide 
Mote: PCPBT, silicone rubber seal

Environmental Rating Sensor: Weatherproof: 0 to 100% RH intermittent condensing environments. For best results,
the sensor should be mounted inside a protective enclosure, such as a solar radiation shield.
Mote: IP67, NEMA

Compliance Marks      RXW-THC-900 

     RXW-THC-868 

     RXW-THC-922

www.onsetcomp.com    •    1-800-LOGGERS (564-4377)
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HOBOnet Manager
RXMOD-RXW-900 • RXMOD-RXW-868 • RXMOD-RXW-
922
 

900 MHz North America ($149.00)

 

This item ships FREE!

A complete system requires at least one HOBO RX3000
Remote Monitoring Station, a HOBOnet Wireless Manager
(RXMOD-RXW-xxx), and a HOBOnet Wireless Sensor.
HOBOnet Wireless Repeaters (RX-RPTR-xxx) can be added to
extend the range.

Overview
The HOBOnet Wireless Manager module is installed in an RX3000 station. Data is transmitted
wirelessly from sensors across the network to the RX3000 station and then uploaded to
HOBOlink, Onset’s innovative cloud-based software platform.

Highlighted Features
900 MHz wireless mesh self-healing technology
450 to 600 meter (1,500 to 2,000 feet) wireless range and up to five hops
Up to 50 wireless sensors per RX3000
Plugs into RX3000 Flex Port

In what environment does this communication operate?
This communication operates in an outdoor environment.
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Detailed Specifications
HOBOnet Manager

Wireless Mote
Operating Temperature Range -25° to 60°C (-13° to 140°F)

Radio Power 12.6 mW (+11 dBm) non-adjustable

Transmission Range Reliable connection to 457.2 m (1,500 ft) line of sight at 1.8 m (6 ft) high 
Reliable connection to 609.6 m (2,000 ft) line of sight at 3 m (10 ft) high

Wireless Data Standard IEEE 802.15.4

Radio Operating Frequencies RXMOD-RXW-900: 904–924 MHz 
RXMOD-RXW-868: 866.5 MHz 
RXMOD-RXW-922: 916–924 MHz

Modulation Employed OQPSK (Offset Quadrature Phase Shift Keying)

Data Rate Up to 250 kbps, non-adjustable

Duty Cycle <1%

Maximum Number of Motes 50 motes per one RX Wireless Sensor Network

Power Source Powered by the RX3000 station

Dimensions Mote: 16.2 x 8.59 x 4.14 cm (6.38 x 3.38 x 1.63 inches) 
Cable length: 2 m (6.56 ft)

Weight Mote: 159 g (5.62 oz)

Materials Mote: PCPBT, silicone rubber seal

Environmental Rating Mote: IP67, NEMA 6

Compliance Marks      RXMOD-RXW-900 

     RXMOD-RXW-868 

     RXMOD-RXW-922
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