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Report on Study Concerning Mildew and

Excessive Moisture in Various Buildings
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1. Introduction

An on-site survey was made during 3-7 August 1981 to determine the extent
and source of mildew and excessive moisture in various buildings at Camp
Lejeune which are located in the Hadnot Point, Rir Station, French Creek,
Hospital, Courthouse Bay, and Montford Point areas. All buildings included in
this survey are Unaccompanied Enlisted Personnel Housing except the Hostess
House complex (Bldgs. 896, 897 and 898 in the Hadnot Point area).

2. Description

-

a. The 38 buildings considered in this study and included in Attachment 'A’
are basically represented by five types of floor plan designs which are .
summarized and will be referred to in groups as noted below.

Group No. 1
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Twénty-gix buildings (HP51, HP53, HP55, ‘HP165, HP185, HP195, HP550,
HP560, 1042, 1140, 1340, AS4020, AS4025, FC414, FC415, FC515, FC520, FC525,
FC530, FC550, FC555, FC560, 897, 898, BB250 and BB255) were constructed during
the period from 1973 through 1980. They are two and three stories in height,
concrete and masonry construction, and are the motel type with exterior
corriaors and a bathroom in each sleeping room. “The sleeping rooms 1in
buildings 897 and 898 also include a kitchenette. These buildings are air
conditioned with fan coil units in the sleeping rooms supplied by a central
chilled water system.

Group No. 2

Eight buildings (AS4010, FC304, FC305, FC306, FC309, FC310, FC311 and
H16) were constructed during the period from 1943 through 1970. They are two
and three stories in height, concrete and masonry construction except H16é ot

(wood frame and wood/brick veneer siding), and are the dormitory type with ut
interior corridors and central bathrooms. These buildings are air conditioned

with fan coil units in the sleeping rooms supplied by a central chilled water

system. -

Group Ro. 3

One building (AS4015) was constructed in 1971. The structure is three
stories in height, concrete and masonry construction, and is a variaticn of
the Welton Beckett modular design with six sleeping rooms, common bathroom and
a lounge in each module. This building is air conditioned with fan coil units
in the sleeping rooms supplied by a central chilled water system.
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Group No. 4 i

Two buildings (M614 and M616) were constructed during 1942-1943. They
are one story in height, masonry and wood construction, and havé open bay
sleeping areas with central bathrooms. These buildings are not air
conditioned.

Group No. 5

One building (896) was constructed in 1973. The structure is one story
in height, concrete and masonry construction, and is the office/administrative
building for the Hostess House complex. This building i3 air conditioned with
a central air handling unit and ductwork.

b. All bathroom areas have an exhaust system with the type varying from
building to building. The five existing types are summarized and can be
referred to as follows: :

System No. 1 %

Individual room exhaust fans connected to a éommon'duct riser that
discharges abgve the roof. This type of system exists in Bldgs. HP165, HP185,
HP195, HP550, HP560, 1042, FC515, FC520, FC525, FC530, FC550, FC555, FC560 in
Group No. 1. v

e

System No. 2

Exhaust registers discharging directly into the plumbing chase with roof
fans to exhaust air from the chase. This type of system exists in Bldgs. 897
and 898 in Group No. 1.

System No. 3

Exhaust registers discharging directly into the plumbing chase with fans
to exhaust air from the chase. This type of system exists in Bldgs. BB250 and
BR255 in Group No. -1. " However work is.presently being acccmplished under
Contract N62470-79-C-9497 to remove the existing exhaust registers in each
sleeping room bathroom area and to install new individual exhaust fans
operated by a separate wall switch located adjacent to the light switch.

System No. 4

Exhaust registers discharging into a common duct riser connected to a
roof exhaust fan. The type of system exists in Bidgs. KP51, HP53, HP55, 1140,
1340, AS4020, AS4025, FC414, and FC415 in Group No. 1; Bldgs. AS4010, FC304,
FC305, FC306, FC309, FC310, and FC31ll in Group No. 2; and Bldg. A54015 in
Group No. 3.







System No. 5

Ceiling register with exhaust fan and duct 1n attlc discharging air
through gable louver. This type of system exists in Bldgs. M614 and M616 in
Group No. 4. -

3. Findings

Attachment 'A', sheets one through forty, provides specific information and
comments for each building. The presence of mildew and excessive moisture
varied from room to room and building to building. Generally, the problem did
not exist throughout the building in those buildings reported to have a
problem. The problem existed in some but not all buildings of the same type.

Domestic hot water temperatures, observed from thermometers on the storage
tanks, varied from 108 F to 190°F among the buildings. Overall it appeared
the mildew and excessive moisture was more extensive in buildings with the
higher domestic hot water temperatures. From room to room it was evident that
usage of hot water in the shower and lavatory areas varied with the
occupants. Some of the occupants will allow the water to flow from the faucet
or shower head as ‘hot as they can endure while others use a nominal amount.
Some of the personnel commented the water was-too hot and they could not
temper it adequately with cold water. Also the hot water can flow into the
shower stall and lavatory at the high temperature resulting in excessive
moisture added to the space. Where individual room exhaust fans exist, they
are controlled by the room light switch. According to information provided
on-site, regulations or instructions issued for energy consecvation require
personnel to turn off the light when they leave the toilet area which also
stops the exhaust fan before the space is properly ventilated following use of
the shower.

Other conditions observed that will add excessive moisture to the spaces
are as follows: S FAOfL’
a. Drain pans in some of the fan coil units were holding water because _’,' ’wﬂ

drains were clogged resulting in the unit acting as a humidifier rather than
providing dehumidification control. Some of the pans were overflowing.

b. Hot moist air from some of the laundry rooms (from dryer vents and wall
exhaust fans) is able to enter those sleeping rooms near the laundry room.

c. Wet areas in some rooms adjacent to laundry rooms apparently resulting
from water originating in the laundry room (such as from wash down of the room
or overflow of the washing machines).

d. Roof scuttles propped open allowing hot moist air to enter into the pipe
chase and then into the sleeping rooms through holes in the masonry wall
(around pipes) at rear of the fan cool units.

e. Inoperative exhaust fans.
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f. Water from pipe leaks and condensation on uninsulated or improperly
insulated piping. (Particularly applicable to Bldg. 1042).
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g. Improper drainage around buildings. (Particﬁlarly applicable to Bldg. :
HP185).

h. Doors to. common bathroom propped open allowing hot moist air to enter
sleeping rooms.

i. Absence of vapor barrier over ground in crawl space. (Particularly %
applicable -to Bldg. H16). ~ A

Activity personnel advised that the problem with condensation on the front- %3
window walls of the sleeping rooms in Bldgs. 897 and 898 has existed since the 2 ok
buildings were constructed and occurs primarily during the winter months. -
According to As Built drawings the window walls are 7/32" thick sheetglass
with 1/8" thick cement asbestos panels below (See Attachment 'C', Sheet 1).

Personnel at the site advised that mildew problems in the open bay sleeping
areas of buildings at Montford Point @id not occur-until ceiling insulation
was recently installed. From observations in Bldgs. M614 and M616, it appears
mildew and excdessive moisture problems have existed in the central bathroom
areas for some time.

Bod "HE iRy
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4. Conclusions and Recommendations e O

MOSt ‘mildew and moisture problems are maintenance/operation related rather
than.inadequacy of--the air conditioning and ventilation systems. The systems e
cannot provide humidity control for all conditions, but should be adequate for
most conditions (except possibly the exhaust/ventilation systems in buildings
at Montford Point). Howe?er, it will be necessary to control- the amount of
moisture allcwed to enter the spaces through continuing maintenance_and
gperational proceduresa.

It is recommended that: S

~a. The following action be implemented as soon as possible: :*r‘ %?
(1) Set and maintain domestic hot water temperature at 105 F in ol i
accordance with Attachment 'B'. =
(2) Establish a program for the air conditioning systems to insure: i
(a) Designated water temperatures are’maintained. : . l
(b; Fan coil unit controls function properly. 1
(c) Fan coil unit drain pans and drain lines are kept from clogging.
(8) Filters are replaced as necessary.

l-‘v"?‘,
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ulation/vapor barrier deficiencies.

. (3) Correct pipe leaks and pipe ins
ns as necessary and provide adequate

(4) Repair or replace exhaust fa :
_preventive maintenance program to keep them operating properly.

(5) Be sure vents from dryers in laundry rooms are functioning properly.
. : :

(6) Restrict hot moist air from laundry room dryer vents and wall : f

exhaust fans from entering the sleeping rooms.

(7) Keep doors to common/central bathrooms closed. Do not allow them

to be propped open.

(8) Control use of water for wash down in laundry rooms and avoid

over flowing of washing machines.

(9) Revise regulations or instructions as necessary regarding light
switches (that control bathroom exhaust fans) in buildings with bathrooms in
sleeping rooms. Occupants should be allowed to leave the switch and fan on
until the space is properly ventilated after each use of the shower.

(109 Keep roof scuttles closed. Do not allow them to be propped open.

(11) Close up and seql’any holes in mascnry walls around pipes as seen

from the pipe chases adjacent to sleeping rooms in buildings where such ig

conditions exist. . 1 |
‘ (12) Regrade around any building as necessary to assure rain water T YE -1
drains away from the building. o]

(13) Operate fan coil units at low speed as long as they can maintain
space temperature at 76° F cooling. This will provide for a larger portion of
the cooling capacity to be used for moisture removal.

(14) Use an adeguate mildew remover when necessary. One product that
has been successfully used by the Navy Lodge on Hampton Blvd. in Norfolk is
"wil-dew" manufactured by National Chemsearch Co. .

moisture control when making decisions regarding

(15) Consider neced for
having automated control on chilled water supply to a building regulated by

one space thermostat.

1s be applied in bathroom areas when it becomes

b. The following materia |
been removed and surface allowed to :

necessary to repaint and after mildew has
dry:

(1) A block filler where needed to eliminate porous areas and provide
for a reasonably smooth washable surface.

(2) A mildew-resistant paint.

=a_ =S 2 S A S PR —————v L






G

A , o

C. A vapor barrier be provided on the ground in the crawl ;pg > of Bldg.®
H16. . J .

. d. 1In addition to the applicable items in A and B above, the following be

implemented and/or considered for Bldgs. 897 and 898."

(1) Modify the front w1ndow wall on each sleeplng room according to one
of the following alternatives (See Attachment 'C' Sheet 1 for existing
elevation):

(a) Install 1" thick insulated glass with a thermal break around
the perimeter where 7/32" thick glass now exists and provide 2" thick
insuvlated panels having a thermal break around the perimeter where cement
asbestos panels now exist.

(b) Remove the entire wall including the 3" x 8" hollow metal door
with operable louver and replace with an insulated stud wall to include a
3' x 6'-8" insulated metal door and a double hung window with insulating

-glass. (See Attachment 'C' Sheet 2)f‘

Cost estimates for (a) and (b) are provided as Attachment DY,
Sheets one through four. The initial cost of (b) is more ‘than (a). However
{b) may be the best alternative when considering energy conservatlon and the
cost to purchase and maintain draperies.

(2) Provide non-combustible flush mounted access panel ‘whenever it is
necessary to cut a hole in the sheétrock wall in the pipe chase to qaln access
to tub plumbing. This will provide easy access to plumbing for future
requirements and a quick repair to the wall. 1In the past, holes have been cut
in the sheetrock (and later repaired) when it was necessary to unstop the
condensate drain line from the fan coil unit drain pan. (The condensate drain

line is connected to the tub drain 1i a

(3) Provide printed instructions installed in a permanent manner and
readily visible at each kitchenette range for occupants to turn on the hood
fan whenever using the range burners.

e. In addition to the applicable items in 4 a. and 4 b. above, the
following be implemented for buildings considered in the Montford Point area:

(1) Verify recently installed ceiling insulation is held back 6" from
the exterior wall in accordance with the specifications.

(2) Determine adeguacy of ccrmon bathroom exhaust systems after
correcting necessary maintenance and repair deficiencies.

(3) Consider adeguacy of attic ventilation.

(4) Repair stcam/heating coils in air handling units-to eliminate leaks.

f. If additional assistance is desired an Engineering Services Reguest
could be submitted to LANTDIV outlining specific reguirements.
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