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Information contained in this document has been developed for the
guidanca of employaas ol the Forasl Sarvice, USDA, its canfracioss, and
its copparating Federal and Siate apencies. Tha Department of Agricul-
tura assumas no responsibiity for the intespeetation or use of this
infermation by othar than its own amployees, The use ol trade, inm | o
corparation namas is for the information and conveniance al ihe readar.
Such usa doas nof constitute an official avalualion | conclusion, recam-
mandabion, endorsemant, & approval of any product or semvice to the
exclusion of othars that ray be suitabla.

Tha United Stales Depariment of Agrculiure (LISDA) prohitdits digcrimi-
nation in 15 programe on the basis of race, color, naflional origin, sax,
raligion, age, disability, political beliels, and marital or familial states.
ot all prohibitead bases apply ba all programs, | Persons with dizablliities
whe raquira alternative means tor commumication of program information
{Braillg, larga prind, large print, audiotape, atc.) should contact the USDA
Office of Commanications at 202-720-2731 .

To fite a complaint, write tha Secretary of Agricultura, U5, Departmeant of
Agriculture, Washingten, DO 20250 or call 202-720-T327 (wolce) or 202.
T-112T(TDO. LS0DA s an agual amploymeant apportunily employer,
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INTRODUCTION
San Dirnos Technology and Development Cean-
far published a 59-page manualin 1921 fitted "In-
Depth Deslgn and Maintenancs Marwal for . ..
YVault Toillets”. For an in-degth explanation of the
design principles necessarny fo have an odor free
foilet, please refer to the above manual, This
manual is currently available from:

LISDA, Forast Sendca

444 Ecist Bonita Ave,

San Dimas, CA #1773

Fhgne (Y05 599-1267

FAX (F09) 592-230%7

Diz Pubs: WO7 A,

This publication addresses (n abbreviated form)
the same principles necessary to datermineg if o
Budding meets all of the requirements to be odor
free. The theory behind an odor free tollet ik
simple. Get the air to flow into the building's user
compariment, down the toilet rser, through the
vault, and up out of the vent stack. Prevent the
adsorpiion of odors by wsing non-poraus construc-
fion rmatarials. The building should also be easy
to clean and malntain, vandal resstant, and Tully
accessible,

Figura |=Smoke bamb demonsirofion of corect o o

Marny manufachures of prefabricated voult toi-
let buildirgs are following most of the cormect pein-
Cliphes, but may e omifting some too. Some pre-
fabricated buildings that are comectly designad

B —

are being installed inlocations where they will not
wiork s intendcied, This publication reviews all the
comect principles and., if fallowead, will result in an
odor frae tollat,

Derinameons

Chimney affect: The tendency of air in a vertical
possoge to e when itis heated because s dene
sify Is lower ihan thot of the surmaunding o,

Usars Caomparfmeant: The inside of a toilet build-
ing.

Vaulf Vant Stack: A vertical pipe, 12 to 14 inches
1003 to 0,38 md In diometer, that extends from the
failat wault to three or more feet {1 m+) above
the highest point of the bullding roof,

Wall Vent: An ocpening In the wall that allows out-
side air to entar fhe Duilding's user compartmeant,

Foure 2=\l foliet dagrom.

AlR FLOW

Thes peirnary concem for passive building ventilo-
flon & alr flow, Wind curents and solar radiant
anargy are the notural forces thaot couse air to
move, A 2-mph (3.2 km/h) wind will ventilate g




toflet bullding that I deslgned to
fully use the wind currents for odor
control, Solar radiant energy can
cause a chimney effect in dark
vent stacks oranted to raceiva tha
rmaximum sun light, The chimney
effect can be Increased by buila-
ing a dark-colorad metal shroud
around the vent stack. Every effort
should be made to fake full odvary-
tage of the eneigy from both the
wind and the sun.

Solar radiant energy s only effec-
tive for that part of the day that the
vent stack is in sunlight, Wind cur-
rerts are effective anytime. In fhose
situations when a bullding canmot
be crented to fake maximum ad-
vantage of both sources of enargy,
the wind's energy contribution usw-
ally should be moxdmized.

Awoid Instaling passively ventioted
vault todets in locations that do not
recalve elther sunight or wind, such
a5 in dense brush and heavy tree
canopy. The wault tollet will nead
anathar farmm of energy 1o keep it
odor free when sunlight and wind
are not avallalle, A solar alactlc
parnel and fan mourtad above the
frea canopy |3 one alfermativea.

Air Vent ror tee Buoing's Ussr
COMPARTMENT

Awall vent is necessary to let airinto
the bullding's user compartment,
The oblective s fo cause an in-
creased pressure in the user corm-
partment, forcing air down the fol-
lat riser. When placing the veant In
the buliding wall, always consider
wheare to put the vent to let the
rmiost air into the bullding.

1. There shall be only one vent
opening into o bullding’s user com-

parmment.

= fo Turbulent Air Flow
e . = Causing
ql , " — Downpressura
“E il on Vent Pipe
~— Head-High
- Large Vent

Figurer J—HEVER PUT NAC WALL VENTE W A BUNLDIWGE 'S USER CORPARTRENT,
Croas-fowe fheough Hhe wer comparfrment can couse an Lol an e
Tolet Msar, resuting i odor in the user compameant,

2. The vent shall be ploced on the side of the bulding that
faceas the prevailing wind. The required vent lecation shall be
specified after bullding ofentation and prevailing wind pat-
terns are known.

3. It thare 15 o predominant prevalling wind, the vent con be
instaliad at the top of the bullding wall facing the prevaiiing
wind, This will help prevent haat buldup inside the compart-
rmart. If there ane fluctualing winds, the vent should be ploced
low on the building wall facing the sice that still gats the pra-
vailing wind. Do not put the air vent in the door and then bulld
a privocy screen around the door, ALWAYS CONSIDER HOW
TO GET THE MOST WIND INTO THE BUILDIMG 'S USER COMPART-
MEMT.

4. The size of the vent shall be approdmately 120 sq. In. 7470
sq. mm) of free areq, Screenad vents should be 12° X 12° (0.3
rm X 0.3 m) to account for the spoace the scréen fokes up, The
vent shall be of a heovy duty mataral, such as expanded
meatal, to prevent wandalism.

5. Every user compartment shall hove o separdte wall vant
expotad fo the prevalling wind.

&. Trim boesh away from the vent to allow unresiicted air move-
rmeant.
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WEnT to Asemate Oooes Qur oF The Vaur

A vent stack s necessany 1o remove air from tha
foilat vaulf and exhaust it to the affmosphens, The
went stock must extend high enough above thea
builcing roof to ovaid the turbulent air coused by
fhe roof, A smooth air flow acress an coen vent
stack will crecta a negative pressure in the stack,
drawing air cut,

1. The vault vent stack shall be o MINIMUM of 12
inches (0.3 m) in diomates Each vault shall have
a separate vent stack,

2. The vent stock shall exfend a MINIMUM height
of 3 feet {1 m) above the highest point of the roof,
to avoid turbulent alr fiow.

Laminar
Airflow
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Figure d—Twbulard air movement coused by budding can
couse o fo ficw down vend stacks that do ot extend high
anaugh abova e oo

3. The vent stock shall be o dark color o take
advantage of the chimney effect created as the
sun heats the pipe.

4, The top of the vent stack shall remaln uncow-
ered and unscreened. If a cover s absclutely nec-
assony, use a flaf plate ploced a pipe diagmeter
(12 in (0.3 m)) above the pipe ond connected
with thin metal rods so as not to interfere with the
aspiration effects of the wind blowing over the
open top plpa.

At locations where there is itfle wind, increasing
the size of the vent stack to 14 inches (0.36 m) will
hedp increqse draft. At locations with much un-
deromush, of whears the dowrwind flow from the
vant stack will drift over use areas, raise the pipe
five to ten feat (1.5 m to 3 m) above the highest
paint of the rool fo batter disperse the odor,

Thie Wau
The vaulf must be leak-proof, easy o pump, du-
ralda, and impardious to harsh chemicals.

1. Thera shall be ane wault for each tollet rsar,

i i

Figime Sr—Cross-connedion Can Couse o wer compariment
on the lee sicks of e buichag fo be Wed with adorn

2. The vault shall have a bottom slope of 8% from
urcler the tollet riser fo the outside manhole so
that the woste can be more ecsily removed and
very liths waste remains after pumping.

3. Tne vaoulf shall have g 24-inch (0.4 m) diameter
(rminimurm) lightwelght manhbole cover installed
to the rear of the building. Roise the cover 5o the
surounding concrate can dope away from tha
coves with o minimurm slope of 4%, The coves must
form a fight seal so that no air or water can en-
ter,

4, The depth of the vault shall be no deepar than
4-1/2 to Sfeet (1.4 fo 1.5 m). to allow for removal
of large Selbris,

5, Tha vault o vault liner snall be impendous and
COMoson proof.

&. The vaulf should have o black or dark inferlor
fo help concedal the waste.




7. if a concrete vault s used, the following condi-
tions shall be adhered to
a. All interior surfaces of the concrate
vault-botforn, sides, and top-shall be com-
pletaly sealed with a black or dark coating
rmaterial fthat will withstond the comasive
alements of the waste and rermain sealed.
Remeamizar, the contractor who pumps the
viaultts will allow the d to & inch (1014 to 152.4
mm) hose and fo drop into the vault, The
hose end i usually stesl and can damaga
tha Intardor coating,

b. The upper walls of the voult shall Da Come-
pletely saaled to the bottorn of the floor slak
50 o alr or water con seep in betwean,

. Al holes cut or formed in the ficor slab shall
be sealed so no odor & absorbed by the
concrata,

d. The area whare the vant stack goss through
the floor shall be saaled so no alr can enter
the vault except down through the tollat
Fisesd.

a. Tha concrate shall be olkaline resstant in
case g leak does occur In the coating ma-
terical,

Following thase principles will prevent vault odor
fromn enterng the bullding’s user compartrent.
The building's Infardor rmust be constructed o pre-
vent odor adsomption and allow easy, thorough
claaning. Unsealed surfoces will adsor odor from
spills,

BUILDING INTERIOR

Finksh tha building Interior to prevent odor adsarp-
tion. Makea tha bullding Interor Qs easy 1o clean
ond mointain as possipbe, Dasign the interior of
the bullding to conform to the Unifarm Accessl-
bilittes Standard (UFAS). Cleon, well-maintained
bulldings are also subjected to less vandalism.

Fuoor Susrace
1. The ficor sholl ba completely secled to prevent
any staining or odor absorption,
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2. The building floor shall slope from the rear of
the toilet to the front door and shall fallcw all URAS
raquirarnents for floor sopes,

3. The floor shall have a non-slip surface only in
the walkway areda. Keep the area next to the waolls
smooth, This makes claaning easier,

4, Bevel and sadl the floor-to-wall joint. This pra-
wanfs waste material or cleaning material from
accumulating in tha jolnt,

5. Tha interior floor shall join the outside concrate
50 fhere Is no ip or sl ot the door to hindar the
people with dizabilifies from entering.

Wals anp Ceung
1. Al intarior surfaces shall be non-porous to fo-

ciftate cleaning and prevent odor adsarpiion.

2, Wall finishas shall be designad for easy and fre-
quent cleaning.

3, Walls shall be free of unnecessary ledges,
angles. and shelves so less dirt accumulates ond
clegning Is ecslar,

4, Do not use celling matarnals hat allow condan-
safion,

5. Eoch building shall have an insulated calling
o halp prevent heot buldup in the building inte-
rior, Buildings with concrate roofs do not requive
Insulation.

&. Reinforce walls for the installation of grab bars,
urinaks, and toilet paper holders.

Ligsmuc

1. Do not insfall skylights where they con direct ight
down the toilat rser and Buminate the waste, Sky-
lights are difficult fo keep clean and raquenily leak.

2. Use polycarzonate (Lewan) glazing in place of
glass for all windows. Use frosted or transiucent
glazing to maintaln privacy.

s
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MISCELLANEOUS TOILET BUILDING MATERIALS

Toier Riser

1. Thea tallet riser shall hove no cracks or crevices on the Inside or
outsicie for odorous mataral 1o collact i,

2. The riser shall have a heavy duty, open-front seat and cowver
assembly that does not seal the air out whan closed.

J. The riser shall be easy to clean and impenvious fo oxidizing
cleaning agents.

4. Tha risar shall be vandal rasistant.
5. The riser shall be whita in colan, of stainless stesal,

Toier Parer Dispenser
Tollet paper dispensers shall restrict {not prevent) the frae flow of
the paper but shall maet all requiremants of ADA,

Followirg these principles to kesp vault odor out of the user corm-
partment, and preventing cdors from permeating the building's
irterior surfaces, will allow the intarior of the building to be odor
free. Proper placement of the bullding on the site is critical 1o
micke thase prnciples function properly. The airleaving the vent
stack still has the same odor assaciated with outdocs vault and
pit toilets, Placemeant of the building on the site is crifical to pre-
want thae odor that leaves the bullding from adversaly effecting
surrourding use areas,

PLACEMEMT OF THE BUILDING

A site evaluation miust be completed befare selecting a tollet
type. The site evaluction should identity crtlcal iterns like prevail-
img wirkd direction, failet access from use areaqs. availabis build-
ing locations, amount of brush and free canooy, atc, Passive
wvantilation prnciplas will not work in off areas,

Alrar chaosing o passive ventilatian wault toilet, and insuring that
all the principles are cormect partalning to the building desion,
make sure the building s placed coractly an the ground.

1. Floce the building to take advantage of the enangy from the
wind ar sun o, preferably both, When salecting o site ond an
crantation for the building, think about how fo hove the prevail-
i wind Blow against the building vent or haw to have the wind
blowe across the top of the vent stock. If fhwara i vary it wind ot
a particular site, consider how to have the sun shine on the back
of the tollet bullding fo haat the black pipe andfar the metal
ghroud Gurrourading the pipe).

—

2. Ingtaill the building’s woll vent on
the comrect side of the building.

4. Mever place two Dulldings Inline
with @ach otner if one building will
block the prevailing wird fram hit-
ting the other building. Cffsat the
bulldings so the wind wil hit bath
Buildirgs egudlly.

4, Place the building so the odors
emitted from the vent stack wil
not effect campgrounds, plenic
areds, boat launch areas, o visi-
tor infarrmation oreds,

5, DO NOT place passivaly vant-
lated vault follet bulldings:
a. In a hollow

b, Beneath an overhang
<. On the lee side of ardge

d. Immediately next o d dense
tree line

&, In densa brush or fraas

f. In a deprassion whers sur-
foca water will accumulate

. In densa brush or fraa cover, frim
limbs aond/for follage to the same
helght as the top of the vent stack.
Remove folloge that blocks the
pravailing wind poth to fhe vent
stock,

Fassive ventilation tollet bulldings
will Mot wark in sorme locations. If
the bulding miust be placed inan
ared that recaives naither wind
o sun, consider using a fan intha
vent stack and offsat tha solar
panal o that the sum will stike thea
panel. A gas flame in the vent
stack, a fitter and fan In the vent
stock. or venting off-site (piging
e vault odors away from the use
araal are addifional alfernatives




- i _

to mirdmize the odor impact from a voult tollet, Venting off-site requires a fan fo be placed in the pipe.
If edectricity s not avalloble, consider instaling sclar powaer,

if a tollet bullding must be located at a particular spot but the odor from the vent stack is going to
case a problam with a surrounding use areq, considar a composting o biclogical conversion toilet
irstead, The odor from this type of toilet B neglgible,
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MANUFACTURERS

Manes anp Anpresses ror THE Most Cosmean frems
The following list of suppliers s a guide for items normally associated with vault and pit type foilets. This
5 not a complete list of suppliers.

Mo prices are given because of frequent price fluctuation, Contact the manufacturers and tall them
what you need and let them recommend their best product far VOUN pUnEose,

Complete Vault Toilet Systemns
(Building includad)

CHT EMVIRCNMENTAL Concrete Toillets
P. 0, Box 14918

Spokane, WA 99214

Phome S00-024-5400

JER PRECAST Concrate Tallets
PO, Box 178

Three Forks, MT 55752

Fhiona 406-285-3372

MISZOULA CONCRETE COMSTRUCTION Concrete Tolets
PO Box 3352

Missowula, MT 59806

Phaone  404-540-0582

ROMTEC, INC Mortorless Concrata

18240 Morth Bank Rood Block Tollets,

Roseburg, OR 97470 Cross-Linked Polyethylene Todets,
Frona 503-498-354) Waooden Toillets

LUNMNERSAL BUILDING CONTRACTORS Concrete Tolats

F. 0. Box 1027

Blackfoot, ID B3221-1027
Phone 208-785-6126

Prefabricated Voults

ROMIEC INC., Cross-Linked Polyethylens VYaults
18240 Morth Bark Road

Roseburg, OR 97470

Phone 503-496-3541

—_T
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Synthetic Liners for Concrete Viaults

BURKE RUBBER CONMPANY 45 MIL “Hypalon®, 5 Ply
Z250 South 10N 5T,

San Josa, CA 95112

Phione BO0-669-7010

. W, NEAL CORP. 45 MIL "Hypalon”™, & Ply
15071 Lano Way

Holigtar, Ca 95023

Frione 408-6358-4533

FRED B, RIVAS CO, 45 MIL "Hypalon®, 3 Ply
P.O. Box &7

Tuckarton, MJ 08087

Fhone BOO-233-7174

Manhole coverns
(Manhale covers coma with the cross-linked polyathylens vaults.)

THE BILCO COMPANY Himged, Rectanguiar,
PO Box 1203 Alurninum Covers
Mewhavan, CT 046505

Prome 203-934-5363

DEXTOL PLASTICS, INC ABS Flastic Manhaole Covars
F.O, Box Drower R

Tuscadoosa, AL 35404

Phone 205-558-1777

DUR-RED PRODUCTS Hinged., Rectanguiar Covers
4200 Cecelia 5t.

Cudahy, CA 90201

Phomne 213-771-2000

ROMTEC, INC. Cross-Linked Paolyethwlene Covers
18240 Morth Bank Rood

Roseburg. OR 97470

Prione S503-4%5-3541

B e



Coatings for Concret Vaults and Building Floor Surfaces

SAMAND FLOOR CO.
4500 Wiltcnw Paroway
Clevalarnd, OH 44125
Phome 800-321-2395

GAROMN PRODUCTS, INC.,
1924 Highrway 35, CH20
Wall, M1 07719

Phone  BO0-631-5380

HYDRODIME IMC.
264 Boy Drive
Surfslde, FL 33154
Frone 305-866-6141

OMMITECH INDUSTRIES, INC.
1771 Bast 580 5T. Suite D
Cermvar, SO 802146

Phome  303-293-8580

PORTER IMTERMATIONAL
CORPORATE OFFICE
400 South T3 St
Loutsville, KY 40203-1714
Phone 502-588-9200

RAINGUARD PRODUCTS, INC.

818 Weast Hyda Pork
Inglewocd, CA 90302
Phione 310-671-91 00

TORGIMOL, INC,
T10 Forast Ave.

Sheboygan Falls, Wl 53085
Phone A414-4567-2471

For Bullding Roor Surfaces Only

Decorproxy Available In Block For
Vault Interiors, And Tiger Bond 221,
"Concond” For Bullding Floos

This Is A New Coating Material That
Is Caolled Chamical Bond Cenarmic
(CBC). CBC Floor s A Water Based
Prodiuct

For Bullding Roor Surfaces Only
Use ™ Crnnifuf™

Blockcoal Tar Eposy Rasin For Wl
Interiors, And Clear Or Grey
Coat For Buitding Floors

Praducts Available In Black For
Wioult interors, And Clear Or Gray
For Building Floors

For Bullding Floor Surfaces Only
Use “Torginal”
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Wall Surfacing Materials for Building Interiors

ALLIANCE WaLL CORP,
P.C Box 920488
Marcross, A 30092
Fhong  404-447-5043

GAROM PRODUCTS, INC.
1924 Highway 35, CH20
Wall, NJ 07719

Phorwe B800-431-5380

HYDRODINE INC.,
264 Bay Drive
Surfide, FL 33154
Phone 305-866-6141

KEMUTE COMPANY, INC.
23525 West Eames 31
Channahon, IL 80410
Phone 815 447- 8400

OMMITECH INDUSTRIES. INC.

1771 E. 58th 5f, Suite [
Denver, O 80214
Frione 203-293-8580

SANTAMA PRODUCTS CO.
301 =11 Cuff St

Scranton, PA 18503
Phome 800-384-5002

|

Parcalain Encameal Stea! Panel

Curapoxy

CBC Floor (also for concrate walls)

Kemply

Epoxy Wall The Coating

Plastic Panels



