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Abstract

This paper will describe the remediation of a church with cosmetic and systemic mois-
ture issues. Forensic investigation centered on problems that developed soon after the origi-
nal completion of the building—namely, consistent wetting and persistent biological growth 
in the foundation wall of the fellowship hall. An initial survey of the building revealed that 
cracks had proliferated in the exterior brick veneer at multiple corners. Additional issues 
included brick veneer walls with no control joints and no base flashing or weep holes, and 
the absence of proper slope and drainage away from the building. WDP & Associates, repre-
sented by the first author, Steven Treser, worked with the church staff and lay volunteers, 
represented by the second author, Elizabeth Grant, to design and administer a series of 
aesthetically pleasing and functionally sound repairs. The contracted work was completed in 
early 2018. This paper will present the building remediation strategies developed by viewing 
the building as a system and describe the collaboration amongst the designers, contractors, 
and clients.
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BACKGROUND
The work detailed in this paper began 

as a perennial problem at Elizabeth Grant’s 
church (Figure 1). Every Sunday, she was 
made aware of a perpetual bloom of what 
is politely or litigiously called “biological 
growth” in the industry but what all the 
congregants knew by its real name, “mold.” 
This was a constant source of frustration, 
because, as she would be eating her potluck 
suppers and brunches, she would often be 
implored by fellow parishioners to “go look 
at the moldy wall.” The wall in question had 
blistering paint and efflorescence near the 
top of the wall, at the corners, and along 
the bottom. The wall had previously been 
scraped, cleaned, and repainted, but the 
blistering and mold returned promptly. Not 
knowing what else to do, the church mem-
bers positioned rolling partitions in front of 
both corners, hiding the mold, potato bugs, 
millipedes, and daddy long-legs so that the 
Boy Scouts could meet in one corner, and 
Sunday School could be held in the other.

There was also a particularly fright-
ening-looking bloom of 
mold and efflorescence 
in the mechanical/
electrical room, adja-
cent to the fellowship 
hall. The mechanical/
electrical room was 
out of sight to most 
parishioners, so a fan 
and dehumidifier were 
employed, but they did 
not mitigate the mold. 

IN THE 
BEGINNING

According to 
church lore, during the 
original construction of 
the fellowship hall in 
the 1950s, a masonry 
contractor had pur-
portedly installed a 
clay tile foundation 
drain and applied 
“waterproofing” to the 
concrete block mason-

ry wall. However, construction documents 
of the fellowship hall could not be located 
by Grant, and as far as she knew, the mold 
had been an issue from the beginning. Over 
the years, water infiltration persisted, and 
eventually a group of parishioners took it 
upon themselves to perform waterproofing 
repairs in conjunction with the addition of 
an accessible ramp in the same vicinity. 
Again, the waterproofing repairs were not 
documented, but through several histori-
cal inquiries and solid detective work, one 
of the parishioners involved in the project 
(who had long since moved away) was con-
tacted and provided a helpful but unverified 
description of the work.

Essentially, a rather well-constructed 
waterproofing system was described and 
recounted in detail that included thorough 
substrate preparation, two layers of water-
proofing, and a drainage layer tied into an 
existing, tested, and updated foundation 
drain. The former parishioner also made a 
point of mentioning that no existing water-
proofing was observed on the foundation 

wall—only a clay tile foundation drain at 
the footing.

As no good deed goes unpunished, Grant 
had volunteered to help with the mois-
ture issues of the fellowship hall. Multiple 
parishioners took it upon themselves to 
help her become personally acquainted with 
the mold closest to their meeting area in 
the fellowship hall or area of interest. The 
overwhelming momentum to improve the 
conditions of the fellowship hall resulted 
in the formulation of a capital campaign 
committee, which spurred the pace of the 
investigation. 

A number of specialists were consulted 
to provide proposals for remediation. One 
recommendation in April of 2012 was pre-
sented by a weatherization specialist who 
had been looking at repairs to the church 
building from a “holistic” perspective. This 
firm made a recommendation to correct the 
roof drainage, repair the waterproofing on 
the foundation wall, and regrade the site. A 
year and a half later, a second consultant 
from an environmental firm made essen-
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Figure 1 – Civil plan of repair work.



tially the same recommendations as the first 
consultant.

A bequest was left to the church for a 
substantial sum to be used for ministry 
purposes. The church underwent a vision-
ing exercise and determined that one of 
their chief priorities was to create a more 
welcoming, updated fellowship hall and 
kitchen. They realized that to do so would 
require dealing with the persistent damp-
ness and mold in the below-grade walls. 

On November 9, 2014, Grant prepared 
a report on these issues and presented 
it to the congregation. In this report, she 
stated her suspicion that the problems in 
the fellowship hall were most likely due to 
the absence or failure of a waterproofing 
membrane on the exterior side of the below-
grade wall. She hypothesized that ground-
water was pushing against the below-grade 
concrete block wall and driving the water 
to the interior face of the block wall, which 
was coated with paint. The paint trapped 
the water, but only temporarily. The yellow-
ish-white crust on the walls was dissolved 
salts recrystallizing on the face of the wall. 

Attempts to scrape and repaint the wall 
improved its appearance temporarily, but 
did not stop the problems from recurring. 
The mold was also the result of consistently 
damp surfaces. She surmised that the four 
problems contributing to the water infiltra-
tion were as follows: 

1. Roof drain (downspout) leaks were 
due to gaps between the downspouts 
and the pipes to which they connect-
ed, as well as potential blockages in 
those pipes. A few other interested 
church members and Grant had 
looked for outlets for these drains 
but had found none. 

2. There was a lack of proper slope of 
the grade away from the building. 

3. There was an absence or degrada-
tion of waterproofing on the exterior 
side of the building foundation wall.

4. Condensate drains from the HVAC 
units within the mechanical/electri-
cal room were piped through and 
terminated immediately beyond the 
exterior brick veneer, which resulted 
in the consistent wetting of that 

area.

In the process of 
preparing the above-
referenced report 
during the summer 
of 2014, Grant met 
with one contractor 
who provided a rough 
estimate to excavate 
and waterproof the 
exterior surface of 
the below-grade wall 
of the fellowship hall, 
and a second con-
tractor who quoted 
a price to waterproof 
the interior surface of 
the below-grade wall. 
Grant explained to the 
congregational coun-
cil that, while less 
expensive, the interior 
waterproofing would 
be the less-preferred 
option, as the exte-
rior block wall would 
remain wet. 

In her November 
2014 report, Grant 
recommended to 
the church that, in 

the short term, they clean up the mold 
(using recommended guidelines), correct 
the downspout drainage by attaching it to 
an above-ground drainage pipe, and extend 
the condensate lines further from the wall 
and seal around them. She suggested that 
in the long term—and certainly before the 
church considered renovating or otherwise 
improving the wall finishes in the fellow-
ship hall—they waterproof the exterior of 
the foundation wall and regrade the site as 
recommended by the consultant firms. As 
a response to this report, church staff and 
volunteers made partial downspout and 
condensate drain repairs, but no further 
action was taken for several months. 

ENTER WDP
Thanks to a student design competition 

developed by the RCI Mid-Atlantic Chapter 
and Virginia Tech’s School of Architecture + 
Design,1 Elizabeth Grant became acquaint-
ed with the work of WDP & Associates 
Consulting Engineers, Inc. (WDP). She asked 
one of their associates to provide a proposal 
to investigate the building envelope issues 
of the church. WDP conducted an initial site 
visit on May 5, 2015, to observe the exist-
ing conditions and understand the scope 
of work. The site visit included observing 
the damp foundation walls of the fellowship 
hall and an examination of cracked interior 
finishes throughout the nave. 

The first WDP proposal, dated June 29, 
2015, confirmed that the below-grade por-
tions of the fellowship hall were manifesting 
indications of water infiltration, and a long-
term solution was best. The proposed scope 
of work also included a structural evalua-
tion of the nave, which ultimately grew into 
its own separate project and is outside the 
scope of this paper.

The second WDP proposal, dated October 
29, 2015, removed the structural evaluation 
of the nave and focused on the envelope of 
the fellowship hall. A former parishioner 
provided a rather convincing description 
of a waterproofing system that had been 
installed sometime between the building’s 
construction and the present day, but the 
absence of observable waterproofing compo-
nents at grade rendered the waterproofing 
installation and its capabilities question-
able. Therefore, the proposed scope of 
work included below-grade excavation and 
test cuts into the foundation wall at two 
locations to confirm the construction and 
extents of the “new” waterproofing system, 

Figure 2 – Biological growth, blistering paint, and 
efflorescence on the interior wall.
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and the condition of the below-
grade brick masonry and foun-
dation wall. 

THE CONTRACT
The second proposal was 

signed and became the con-
tract to perform the work. The 
proposal was structured to 
investigate the performance of 
the building envelope as a sys-
tem, considering all potential 
factors above and below grade 
that might have been contrib-
uting to the water infiltration 
problem. The building roof, 
walls, foundation, surrounding 
topography, utilities, mechani-
cal systems, egress, use, cli-
mate, building orientation, and 
maintenance were considered 
holistically. 

A medical analogy may be 
useful at this point: Consider 
a patient with a recurring rash 
as his symptom. One or more 
doctors may be consulted to 
try to diagnose the cause by 
examination and/or testing. The source 
may be obvious, such as topical contact 
with a foreign substance (poison ivy); or 
less obvious, like a bug bite (Lyme disease), 
something the person was wearing or ate, or 
an airborne contagion. In the case of the fel-
lowship hall, the cause of the “rash” was not 
easily identified at first glance and required 
several different tests or “doctors” to arrive 
at a holistic diagnosis and treatment.

In the fellowship hall, the symptom was 
the recurring biological growth, blistering 
paint, and efflorescence (Figure 2), which 
carried with it an unpleasant or harmful 
odor, unwanted pests, and accelerated dete-
rioration of the building. The proposal was 
the result of a preliminary examination that 
listed the specific items observed during the 
examination and outlined the additional 
tests required and the professionals who 
would be performing the tests. 

The proposal listed the following items, 
observed during the initial site visit, that 
warranted additional investigation:

• The as-built construction of the 
exterior walls of the fellowship hall, 
above and below grade, needed to be 
confirmed—especially the internal 
materials and their assembly. 

• No through-wall flashings, weeps, or 

expansion joints were observed in 
the brick veneer.

• Efflorescence, mortar degradation, 
and biological growth were observed 
on the exterior, near grade, and near 
the downspouts. 

• Biological growth was observed on 
both the interior and exterior in the 
vicinity of through-wall condensate 
drains from a below-grade mechani-
cal/electrical room. 

• A two-foot vertical crack in the brick 
veneer was observed on the exterior 
NE and NW corners of the building 
approximately one foot above grade 
in the vicinity of the downspouts.

• Broken downspouts, broken rain 
leaders, and leaking gutters were 
noted.

The proposal outlined tasks to be per-
formed by WDP and a masonry contractor 
to address the above observations. These 
tasks included an investigation of the exist-
ing wall construction at the fellowship hall, 
investigation of water infiltration at conden-
sate drains, investigation of the deteriorated 
brick at downspouts, and an investigation 
of the vertical cracks in the brick façade. 
The proposal also included a summary 

report and recommendations, design and 
development of repair documents, and con-
struction phase services.

THE INVESTIGATION
WDP investigated the cause(s) of ongo-

ing water infiltration through the below-
grade exterior façade at the north, west, 
and east elevations of the fellowship hall 
on the first floor. The investigation included 
a survey of the exterior façade and interior 
walls, and with the assistance of a general 
contracting firm, three probe openings and 
two test pits were conducted to evalu-
ate concealed constructed conditions. The 
following excerpts from the report, dated 
March 22, 2017, summarized the findings 
of the investigation.

Visual and Tactile Survey
A visual and tactile survey of the exteri-

or façade of the north, west, and east eleva-
tions of the fellowship hall was performed 
to investigate conditions that may be con-
tributing to below-grade water infiltra-
tion. Brick masonry with biological growth 
from prolonged exposure to moisture was 
observed near the downspout on the west 
elevation (Figure 3) and near the condensate 
lines on the east elevation (Figure 4).
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Area of 
investigation

Figure 3 – Masonry showing deterioration.



The interior walls were also surveyed 
for damage caused by water infiltration. 
Adjacent to the downspout shown in Figure 
3, the interior wall exhibited signs of water 
infiltration and deterioration (Figure 5). WDP 
removed ceiling tiles and observed no signs 
of water infiltration or deterioration above 
the ceiling tiles. Adjacent to the condensate 
lines shown in Figure 4, the interior wall 
exhibited signs of water infiltration and dete-
rioration in the mechanical/electrical room 
(Figure 6). 

The areas indicated in Figures 3 and 4 
were further investigated by digging test pits 
and removing bricks (Figures 7 and 8) to 
evaluate the integrity of the brick masonry 
and concealed constructed conditions. The 
biological growth observed on the exterior 
surface of the brick was not observed to have 
further deteriorated either the brick masonry 
or mortar. The brick and mortar were well-
bonded and difficult to remove from the wall.

The test pit at the downspout revealed 
what appeared to be a significantly dete-
riorated single layer of fluid-applied water-

proofing and no drainage layer below grade on the 
exterior surface of the wall. The masonry probe open-
ing revealed no through-wall flashing and no moisture 
barrier on the CMU backup wall. Black granular ver-
miculite insulation was found in the 1-in. wall cavity 
between the brick masonry and the CMU backup wall, 
along with mortar fins clogging the cavity space (I). The 
vermiculite was tested by the owner and determined to 
be free of materials containing asbestos. 

The test pit at the condensate drains revealed 
partially deteriorated and flaking waterproofing coat-
ing on the exterior wall surface below grade, and no 
drainage layer. The test pit also revealed the electri-

Figure 5 – Interior masonry 
exhibiting deterioration.

Figure 6 – Interior masonry exhibiting 
biological growth and deterioration.

Area of 
investigation

Figure 4 – Exterior masonry exhibiting biological growth.
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cal service conduit, and a clogged and broken clay downspout 
receiver that was draining water back to the soil adjacent to the 
foundation wall. The masonry probe opening adjacent to the con-
densate drains revealed similar conditions to the opening at the 
downspout, including no through-wall flashing and no moisture 
barrier on the CMU backup wall. Black granular vermiculite 
insulation was also found in the 1-in. wall cavity at this location, 
and the vermiculite was somewhat obstructed from draining out 
of the cavity by mortar fins clogging the cavity space (Figure 10). 

Close inspection of the brick masonry revealed the mortar 
was struck flush and not tooled at each mortar joint (Figure 
11). Flush-struck mortar joints typically allow higher water pen-
etration rates than brick masonry with properly tooled mortar 
joints. Slight weathering of the mortar joints was present, and 
it appeared that partial head joints were 
present at some locations. Significant 
bond line separations and cracking were 
present throughout the veneer, which 
greatly increases the water penetration 
rate. 

Vertical cracks were observed in the 
brick masonry at several building corners 
and one wall offset. A probe opening was 
conducted at one corner, 18 in. above 
grade, to investigate the as-built condi-
tion behind the brick veneer (Figure 12). 

A wall cavity approximately 1 in. wide 
was observed between the CMU backup 
wall and the exterior wythe of masonry. 
A significant amount of mortar droppings 
and a small amount of vermiculite were 
observed in the cavity. No air or moisture 
barrier was observed within the probe 
opening above grade. Brick ties were not 
observed in any of the probe openings. 

Four downspouts were located within 
the area investigated. Three of the down-
spout boots were plastic or PVC and were 
torn, improperly connected, or destroyed 
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No moisture 
barrier

No flashing

Vermiculite 
insulation

No waterproofing 
or drainage layer

Figure 7 – Test pit and masonry probe 
opening at downspout.

Brick and mortar were well 
bonded and not observed to 

be further deteriorated.

Condensate drains

Electrical service 
conduit

Broken clay tile 
downspout receiver

Figure 8 – Test pit and masonry probe opening at condensate 
drains.

Figure 9 – Masonry probe opening at downspout.



at grade. One downspout boot was cast iron 
and remained intact.

WDP determined that the ongoing water 
infiltration at the north, east, and west eleva-
tions of the fellowship hall could be attribut-
ed to several contributing factors. They made 
recommendations for ameliorating each of 
these conditions.

THE RECOMMENDATIONS
Below-Grade Waterproofing

A deteriorated paper-like film of nonad-
hered membrane was observed on the exte-
rior surface of the below-grade 10-in.-thick 
CMU walls. The deteriorated membrane 
flaked off the wall with light hand pressure 
and appeared to provide very little resistance 
to water intrusion. No drainage mat or other 
drainage medium was observed adjacent to 
the below-grade walls, so the below-grade 
CMU walls would be expected to absorb and 
transfer water to the interior whenever the 
adjacent ground was wet. 

The existing soil adjacent to the building 
should be excavated to expose, clean, and waterproof the exterior 
surface of the below-grade CMU wall and footing, from the exit door 

Figure 11 – Cut mortar 
joints at brick masonry.

No moisture 
barrier

No flashing

Vermiculite

Flaking waterproofing;
No drainage layer

Poor condition of 
mortar joints

No air or 
moisture barrier

Figure 10 – Probe opening at condensate drain.

Figure 12 – Probe opening at vertical 
crack in brick masonry corner.

9 6   •   t R e S e R  a n d  g R a n t  R C I  I n t e R n a t I o n a l  C o n v e n t I o n  a n d  t R a d e  S h o w   •   M a R C h  1 4 - 1 9 ,  2 0 1 9



on the west elevation, up to and including 
the entire north elevation and continuing 
along the east elevation to the retaining wall 
at the front vestibule. A drainage surface, 
consisting of a drainage mat and gravel, 
should be provided along the waterproofed 
wall for the full height and length of the 
wall; and a perforated, rigid, sloped drain 
pipe should be installed along the base of 
the wall to terminate at the existing drop 
inlet at the road.

Brick Masonry Cavity Wall 
Loose, granular, black vermiculite was 

observed in the cavity between the brick 
and backup 6-in.-thick CMU walls. No 
weather barrier was observed on the backup 
CMU wall, and no flashing was observed at 
the brick ledge. Vermiculite provides some 
level of insulation when dry, but readily 
absorbs and retains water when exposed to 
moisture. The brick masonry cladding was 
laid with flush-struck mortar joints, provid-
ing reduced resistance to water penetration. 
The vermiculite has the potential to transfer 
the moisture from the exterior brick and 
mortar to the interior CMU supporting wall 
because of the lack of a weather barrier. 
The vermiculite also allows liquid water to 
drain to the bottom of the wall cavity, where 
hydrostatic pressure may direct the water 
inward because there is no flashing to direct 
it outward.

Three courses of brick should be removed 
just above final grade, and through-wall 
flashing should be installed to direct water 
out of the wall that has penetrated the brick 
above grade for the full length of the water-
proofing repairs.

Roof Downspouts
Four roof downspouts are located within 

the area of work. One of the downspouts 
was confirmed to be completely blocked, 
and another partially disconnected from 
the gutter and draining onto the building. 
Previous attempts to confirm the outlet 
of the intact downspouts proved to be 
unsuccessful. Two additional locations were 
observed where the gutter was leaking water 
onto the building surface. At least two of 
the downspouts were observed to be con-
tributing to the saturation of the soil next 
to the building. Additionally, as mentioned 
previously, the only intact and properly 
connected downspout boot was cast iron; 
the other three PVC downspout boots were 
severed and/or not functioning correctly.

The gutter and downspouts should all 
be repaired or replaced, and new cast-iron 
downspout boots installed at grade. The 
boots should be connected to new below-
grade, solid PVC or SDR drainpipe to drain 
the roof discharge by gravity away from 
the building and daylight above grade in a 
planter area.

Second-Floor Concrete Ramp and Stairs
The concrete landing and ramp at the 

second-floor north elevation should be 
demolished and removed, along with the 
brick masonry/concrete stairs at the east 
elevation, to provide access and continuity 
to the below-grade waterproofing repairs. 
The north elevation ramp will be rede-
signed, and the adjacent hardscape modi-
fied to accommodate the new design. The 
east elevation stairs should be replaced 
with a manufactured steel stair assembly, 
to be designed by the fabricator, per WDP 
approval.

Existing Grade Adjacent to the Building
At the north elevation of the building, 

the grade is sloped toward the building for 
approximately 20 feet, directing rain runoff 
toward the building. The east elevation has 
areas with little to no slope away from the 
building. The grade at the west elevation 
primarily slopes along the building, toward 
the door exiting the fellowship hall, as 
opposed to away from the building. 

The grade around the building should 
be resloped away from the building for a 
distance of at least 10 feet to a swale or 
hardscape that will continue the path of 
water further away from the building. At 
the north end of the building, the upper 
parking lot slopes toward the building and 
has a drop inlet at the end of the ramp 
from the second-floor exit. It is possible 
that this volume of water may be contrib-
uting to the saturation of the soil near the 
building. The existing upper parking lot 
drop inlet should remain and be cleaned 
out. The discharge pipe should be flushed 
and exposed at its outlet. The outlet 
should be connected below grade to the 
west elevation roof downspout and should 
gravity-drain away from the building to an 
existing planter.

Vertical Cracks in the Brick Masonry
The vertical cracks in the brick, observed 

near the corners of the building, were the 
result of restrained horizontal expansion of 

brick, due to irreversible moisture expan-
sion and thermal movements over time, from 
a contributing length of more than 20 feet, 
unbroken by expansion joints, windows, 
doors, or offsets. Considering the age of the 
existing building, further cracking is expected 
to be minimal and most likely constrained to 
the local areas of the existing cracks.

The existing vertical cracks in the brick 
masonry near the outside corners of the 
building should be repaired by saw-cutting 
a ½-in. joint directly over the existing crack, 
the full depth of the brick and installing a 
two-stage sealant expansion joint to accom-
modate future brick expansion and thermal 
cycling and to reduce water infiltration.

The recommendations were reviewed in 
a meeting with the church and accepted. 
The church directed WDP to continue with 
repair drawings.

THE REPAIR DRAWINGS
General notes and specifications were 

included in the first two pages of the repair 
drawings instead of producing a separate 
set of specifications, for two primary rea-
sons:

1. This reduced the cost of the con-
struction documents.

2. The church had already been work-
ing with a general contractor that 
they intended to use on this project.

The next sets of pages followed the order 
designated by the United States National 
CAD Standards (NCS) with the following 
disciplines: 

• Two sheets of civil drawings showing 
the plans for site drainage and ero-
sion and sediment control, the foun-
dation drain tie-in with the storm 
drain at the street, the extension 
of the drop inlet at the parking lot, 
the repurposing of a planter into a 
retention pond, and the overall lay-
out of the new handicap ramp at the 
north elevation

• Six sheets of demolition drawings, 
including plans, elevations, sections, 
and details depicting where and how 
to systematically and temporarily 
remove brick to allow for the instal-
lation of through-wall flashing

• Six sheets of architectural drawings, 
including plans, elevations, sections, 
and details (Figure 13) showing how 
to regrade the land; install water-
proofing, foundation drain, and 
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flashings; install expansion joints; 
install a curved handicap ramp with 
foundation, curbs, and railings; and 
how to construct a new set of metal 
stairs and railings

One set of revisions was required prior 
to construction, and additional waterproof-
ing details were required during construc-
tion, to adapt the flashing to the waterproof-
ing products submitted by the contractor.

THE CONSTRUCTION PROCESS
Excavation often exposes conditions 

that provide answers to previous questions, 
and this project was no exception. During 
the first day, excavation at the north eleva-
tion of the building exposed the waterproof-
ing work performed by the group of parish-
ioners, and the answer to why biological 
growth was observed at the top and bottom 
of the wall. The waterproofing was termi-
nated approximately two feet below grade 
and tapered down to the northwest corner 
of the building (Figure 14). 

As described in the background infor-
mation above, the interior water infiltration 
was along the top two feet of the wall, in the 
corners, and along the bottom—almost an 
exact mirror image of the earth contacting 
the wall around the perimeter of the water-
proofing. 

The existing waterproofing did not 
extend to all below-grade areas and was not 
tied into any above-grade water manage-
ment layers of the envelope. Once hydro-
static pressure pushed water around the 
perimeter of the waterproofing, the water  
traveled horizontally within and through 
the wall. 

Several surprises were also discovered 
during excavation, including a mismarked 
gas line and fiber-optic cable that caused 
delays and rerouting of the foundation 
drain. A buried foundation from an old 
house also caused a detour to the founda-
tion drain tie-in at the street.

Once the excavation obstacles were 
overcome, the important details of the 
below-grade waterproofing installation were 
addressed. For example:

Figure 13 – Waterproofing repair 
detail at grade.

Figure 14 – Waterproofing installed 
by parishioners was uncovered at the 
north elevation.
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1. The substrate to be 
waterproofed was 
thoroughly cleaned 
and allowed to dry, 
including the top 
and outside face of 
the footing, and then 
inspected.

2. Waterproofing was 
applied according to 
the manufacturer’s 
design standards, 
and each layer was 
checked for proper 
thickness and conti-
nuity.

3. The top of the water-
proofing was care-
fully and durably 
terminated to provide 
continuity with the 
adjacent stainless 
steel through-wall 
flashing.

4. The drainage mat 
and protection layer 
on the waterproof-
ing were continuous 
from the through-wall flashing to the 
foundation drain.

5. The foundation drain was started 
alongside the footing, not on top of 
it, and was sloped a minimum of 1/8 
in. per foot along its entire length, to 
daylight. The foundation drain and 
gravel were completely enveloped 
within geotextile fabric.

6. The roof downspouts and parking 
lot drop inlet were piped away from 
the building, and the final grade was 
corrected to slope surface drainage 
away from the building on all sides.

Most of the work performed in this 
repair project was buried, below grade, and 
out of sight. However, at the north elevation 
of the building, a new curved accessible 
ramp was designed and installed to improve 
the approach from the accessible parking 

area and tie into the adjacent sidewalks 
(Figure 15).

CONCLUSIONS
Construction was completed just before 

Christmas of 2017, and church activities 
have returned to normal. At the time of 
this writing, the congregation has moved 
forward on complementary projects, such 
as the renovation of the kitchen adjacent 
to the fellowship hall to support the more 
enjoyable and frequent potlucks. Future 
aesthetic improvements to the fellowship 
hall are next in line, as they were made pos-
sible by the remediation of the water issues.

From the perspective of Elizabeth Grant, 
the project presented in this paper proceed-
ed smoothly because of the early involve-
ment and dedication of the pastor and the 
general contractor, and the cooperation 
of the congregational council based on 

their trust of WDP’s design abilities and 
Grant’s dissemination of the design and 
construction processes at key milestones. 
The successful result can be attributed to 
the parties’ mutual dedication to providing 
a holistic investigation of, and solution to, 
complex and multifaceted moisture intru-
sion problems rather than taking a band-
aid approach.

ENDNOTES
1. Elizabeth Grant, Matthew Innocenzi, 

and James Jones. “‘Whetherability’: 
How Do Architectural Design 
Students Consider the Building 
Envelope?” Proceedings of the RCI, 
Inc. 30th International Convention 
and Trade Show. RCI, Inc. 2015. pp. 
67-73.

R C I  I n t e R n a t I o n a l  C o n v e n t I o n  a n d  t R a d e  S h o w   •   M a R C h  1 4 - 1 9 ,  2 0 1 9  t R e S e R  a n d  g R a n t   •   9 9

Figure 15 – New accessible ramp.


