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The Channon 2480
10 May 1985

These notes and exerpts are intended to help anyone who wants
to build a 4R Minimus composting toilet., The basic design of
this toilet appears in. "Goodbye to the Flush Toilet* (by Carol
Hupping Stoner; Rodale,. 1977} on page 158. Figure 1 in these notes
is acopy of this page.,

At time of writing we have had one unit (the narrow chambered .
degigm illustrated in figure 1) operating for about 9 months. A wide
chambered unit is currently nearing completion, On the basis of
the first unit's successful operation Lismore City Council has app-
roved the design  for use on liultiple Occupancy developments in its -
area,

I would be happy to answer any questions that prospective wimme

builders may have by phone (066 886307) or show anyone over the
existing two units., A third wide chambered unit is planned and sev.

eral more narrow ones will be going in on our community over the
naxt few. years,

Yours biodegradably,

Leigh Davisom

Location M W o=

. ‘Due to its cdour-free operation the Gimsswss can be located under
the house.For an outhouse, the best location is on a well drained
Slope with the back of the chamber dug into the hill,

Cost
. The total cost of the chamber is roughly $200. Naturally there
will be an extra cost involved in providing four walls and a roof,

Steps in the construction of Clivus

Footings: We make ours 25 cm wide by 15 cm deep reinforced with
3 bar trench mesh. On a flat site or when digging into a hillside
with a backhoe the footings will be fiat. If digging into 2 ' "1lside
by hand it will be easier to dig astepped footing as illustrated in
figure 2, To ensure that water does not enter the chamber from be-
low it is recommended to line the footing with plastiec, In very ot
situations it is a good idea tc run a length of ag, drain under
the floor of the humus chamber to ensure proper drainage of the
goil below the sloping floor of the compost chamber,

Laying the blocks: Details of a block'arrangement that works
are shown in figures 2 to 6 (narrow chamber) and figures 2 and 7
(wide chamber). ‘ :

Evening up the sloping face: After the lourth course the front
block on each zidawal is bevelled as shown in figure 2, Where this
bevel takes out more than half the block length on the side (eg on
course 7} it is easiest to fill in with cement after all the blocks
have been layed. A layer of concrete up to 2 cm deep bv 10 cm wide
(the full block width) is put down on the sloping edge of the side-
walls to provide a flat face for the 1lid’of-the chamber, Acouple ol
wide floorboards G-clamped to the top of the wall makes a suitable
form to por the concrete into..ﬁhree 6 or 8 mm anchor bolts should
be - se& " into the concrete asWstarts to set,

Pouring the Squatplate: Our squatplate holes are formed by
a tapered plastic bucket about 26 ecm in diameter, In our wide chame
bered unit we have included 2 holes,located ceritally over the gaps
between the three layers of air ducts. By having two holes on this
unit we are able to provide a standard seat, thunderbox or throne;
as well as a squatting hole for those whp prefer this more effective
pesture for evacuation,
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When pouring the squatplate don't forset to inser a short
length of plastic pipe (90 wm drain) in the back corner as a starter
for the vent pipe. _

Air ducts: We use 90 mm diameter FVC drain pipe for the air ducts
and ventillation pipe. It is necessary to knock holes in the ba‘fle
at the rear of the composting chamber and in the wall between the
humus and composting chambers, This is easily done with a heavy
hammer and pointed chisel, It is important that you don't try to
put the holes through the web of a concrete block. This will not
happen if you #se the block arrangementoutlined in these notes,The
ducts, which are made by cutting the pvc pipe in half with a hand-
saw or circular saw, can be held in place with brickie's mortar.

Priming the compost processs It is easiest to “"prime" the compost
ing chamber before the corrugated iron "1id" is put in place.l found
that one bale of peat moss (cost about $25)is sufficient. This is
laid evenly on the sloping floor of the chamber, Three inches of
topsolil and a little compost are then added onto the top of the
peat moss,

The 1id itself can be screwed or nailed onto timber battens which
are themselves secured to the blockwork by the anchor bolts, It
may be possible to bolt the iron directly ontothe cement (we will
be trying this on our number 2 unit). Gaps and chinks around the 1lid
can be filled in with mortar.

Drainages When the chamber is partly below ground it is essent-
ial that the outer walls be water-proofed. For this purpose we paint
the external walls of the chamber with - a black goop {(available from
the Boral depot in Lismore -~ a couple of & litre paint cans-full is
plenty and costs about five dollars), Plastic sheeting then goes
over the gooped wall.We overlap the wall plastic with the plastic
under the footings and backfill with gravel. A length of 50 mm flex-
ible ag. drain is a good idea where the ground is particularly wet.

This is the case with our number 2 unit. Here we found it nec-
essary to lay a length of ag. drain under the floor slab of the humus
chamberto drain the so0il under the sloping floorr of the composting
chamber, As one if the main enemies of aeroble conditions is moisture,
2ll care should be taken to ensure that the below-ground part of the
chamber is sealed and that drainage is adequate,
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Cross section of the Clivus Multrum, showing ils

characlearistic sloping bottom and second chule
for garbage. From “Goodbye to the Flush Tolet”
edited by Carol Hupping Stoner (Rodale 1877).

CLIVUS MULTRUM

ORGANIC WASTE

TREATMENT

SYSTEM

o e

. I
ba

Abby A. Rochkefeller

The Clivus Multrum composting toiletis a system which h
the Umtgd States since 1973. After comprehensive testing,
by the Victorian Health Commission for use in Victoria.
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The following article by Abby Rockefeller explains the system

available from the Australian agents, Clivius Multrum Aust

Phone (03) 569 0851.

What? -

Clivus Multrum is a seli-contained
system for the treatment of organic
househotd wastes. It combines
toilet and kitchen wastes in an en-
vironmant where they decompose
slowly by composting, producing a
humus which can be returned
directly jo the soil. Multrum uses no
water, no energy and no chemicals
of any kind. It is not connecled to
sewers as it has noliquid effluent. it
has no moving parts, 50 requires
virtually no maintenance. Capacity
ranges from 2-3 people tor smalj
unit, to 10-12 for the large unit with
mid-sections.

Clivus Multrum means literally
“inclined compost room”, {Figure
1). '

How? .

It is simple. The Multrum consists
of alarge impervious container with
tubes connected totoilet and kitchen
garbage inlets. and a vent pipe
which carries away all odors as wal

44
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as waler vapor and CO? produced
by the decomposition process.The
tank is partitioned into three cham-
bers. The upper one receives toilet
wasies, the middle one kitchen
-garbage. The combined wasles
decompose at the same time as
they settle and slide slowly down
the inclined bottom. By the time the
malerial reaches the storage cham-

ber it has beenconverted tohumus.

1t takes 2-3 yearstor the first humus
1o reach the storage chamber. After
thig time 3-10 galions of soil may be
removed per person per year. The
process is continuous from thistime
on.

WwWhy?

Multrum is designed to meel the
need fora convéenient, hyglenicand
natural means of converting organic
nousehold wastes into a useful
product, Unlike any standard waste
treatment system, Multrum solves
the major problems in this area
without creating new ones {e.0.

. - —

Saptamloar

- ek L.

asbeeninusein Swedensince 1964 andin
the system was approved in Oclober 1980

in detail. Further information is
ralia, P.Q. Box 105, Oakleigh, Vic, 3166.

pollution, waste of energy, 10ss of
nutrients) in the process. i uses no
water, Thus saving 40-50% of the
water usad in an average house-
hold, or 10,000 galions per person
per year, It uses no energy except
what' is supplied by the micro-
organisms which do the work. The
wastes are converted to a usable
product- on the site so need no

. transportation to remote treatment

plants. In short, the Multrum elimin-
ates the very notion of “wastg” and,
as such, It is truly a device lfor the
post-industrial age. '

Where?

The Multrum is suiled lor now
and existing bulldings, vacation
homes, campgrounds and small in-
dustrial and commercial facitities.

It may be installed indoors {first
orsecond floor), beneath ahousain
alull or partial basement, or outside
as a comfort station for camp-
grounds or forest stations.

It may be used either seasonally

%o'\\clu‘ "
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201 year round.

It can be placed on or below
#agrads. - :

£ Househotds with a Multrum need
= #ito provide for the separate disposal
+# of dish, laundry and bath water.

¥ When?

¥:4The Multrum Is now available for
S2idale in the U.S, and Canada. It was
Ui nproduced in limited numbers during
431874 in a factory In northeastern
$,U'S.A Approvel should be sought
rom local health officials prior 10
purchase.

% Clivus Muitrum Inc. holds the ex-

go In'Sweden. It is widely knownin
Bcandinavia where it has been sold

"o
hy doesn't it smell?
b natural draft, like that in a chim-
, causes a suction effect at the
t opening above the roof which
Hurn causes all alr to be drawn
ot sy‘n through eitherthe garbage or
p.toet opening when the lid is
o a.s a consequenca, the toilet
_mténd kltchen are ventilated by
Multrum and kept iree of odors
gEetiall times.

on't the ¢hutes and toliet stool
HEgat solled and produce odors?
R Thete are ‘-é%gmly two toilet
Sialigns commonly used inconnec-
with the Multrum. The simplest
tool which, being wider at the
.connectsioa 16" tubé leading
container, In this case, solling

Rllameter of the siool and chute.
P&  aiternative is a more conven-
R9longl looking. stool. with a small
gidle (57) in the bow! which.may be
nnected elther to the jarge 16"
uje or to a smaller () one. This
B.can be provided with a small
ay to clean the bow| when
\cessary. In elther case, however,
ling of elther bowl or chutes
HAifnot be a problem from the point
'view of.odor due to the con-
jous downward draft.

4uld not odors occur in the
SYhuse when there are down-
tts? ,

s, but it would be a rare oc-
grence with & properly installed
nt. For those who want insurance
dinst the infrequent possibility of
[Ean odor coming In the house when
Falther tollet or garbage lids are
Wx36n’ caused by a downdraft, an
yaust fan can be Instalied.

taquent simply due to the large

It used withreasonablecoir -
ation to the recommended numv -
of people per Multrum as well as to
the effect of certain conditions
{ambient temperatures, humidity,
etc.) it will pot tifl up, The process is
continuous with regard to both the
decomposition and the slow, glacier-
like movement of the mass towards
the removal chamber. The container
Is designed so that the rate of input
regulates tha rate of motion towards

~ the storage chamber (i.e., the heavier

the mass is, the faster it moves).
The process does, infact, work best
when the container is nearly full
during continuous use,

Would any odorcoming from the
vent above the roof be offensive
or constitute alr poliution?

Aerobic decomposition does not
produce noxious gases (carbon
dioxide and water vapor are the
main waste products of the micro-
organismsin this process). There s,
consequently, less odor from the
Muitrum vent than from the plumb-
ing vents on most houses.

What If something valuable falls

,down either chute? Can It be

recovered?

Access ports have been provided
in the sides of the container for this
purpose. It should be emphasized
that nothing is ever really lostin the
Multrum; everything is retrievabte
sooner or later, and if inorganic
{e.g.. spoons and forks) it will hardly
show any eflects of the process.

Could Insects and rodents create
a problam?

Since the airiniet and outlet above
the roo! are both screened, and
since the toilet and garbage lids are
always closed except when being-
used, they should not be a problem.
Moreover, tha only place from which
any odor escapes and which might
therefore attract such creaturas Is
the vent outlet above the roof. The
only precaution that must be taken
Is to avoid teaving exposed food
wastes around betore depositing
themin th- garbage chute, lestilies
have a chance o lay their eggs and
in this way be introduced into the
tank. If the garbage inlet can be
installed in the kitchen counter, it is
less tikely that this will happen.

Can the Muitrum ever go out of
commission?

The Multrum is an environment
which supporis a great variety of
living creatures essential to the pro-
cess. These have specilic environ-
mental requirements which must
be considered. if substantial quan-

- = a8 of disinfectants, drain cleaner
_ ‘L umigants(i.e. poisons) are intro-
tiuced, the number of organisms
that carry on decomposition can be
reduced to the point where the
process will cease. Fiooding or
fimit ing the entry of air into the
Multrum will shift the aerobic action
to the undesirable anaerobic stale
for as long as these conditions
persist.

Does it use any water at all?
Conventlonal tollets use waler to
transport the wastes to a central
treatment plant (it not a river, lake
of ocean). As the Multrum is the
“treatment plant” and is located in
the house directly underorclose to
the tollet, there is no need for water
to perform this function. Wastes
enter the Multrum from the toilet or
kitchen refuse opening either
directly by gravity through vertical
chutes, or by a recently-developed
mechanical horizontal transporia-
tion system. Any water used in con-
nection with the Multrum is for
claaning purposes only, and forthis
very small amounts are needed.

How much water s saved when a
Multrum Is used instead of a flugh
tollet?

An average family of four uses
40,00 to 50,000 gallons of fresh
water to flush toilets alone, per
year, Use of the Multrum permits a -
saving of all this water, which
generally accounts for 40 to 50% of
the total water used in the home.

What can be put Into the
Multrum7=

Besides urine and excrement,
toilet paper, kleenex, tampax, kotex,
disposable diapers {not the plastic
part) end similar bathroom wastes
can go into the toilel. Practically all
organic kilchen and household
wastes which could be a potential
odor problem can gointhe garbage
chute. Thesa include cooking liquids,
paper towels, grease and fat, dust
pan and vacuum cleaner rejuse,
vegetable and meat scraps and
peelings, and even bones and egg-
shelis (although these are mineral-
ized calcium and are acted on
chemically rather than bacterio-
logically). Some large bones will
emerge incompletely deteriorated
but, nevertheless, will help rather
than harm the process because of
their calcium contribution, The
occasional newspaper used for
litter tor puppies or kittens may, if
torn up a bit, also be included.

What should not be put in the
Multrum? ‘

45
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Cans, giass, plastic, chemic
{inciuding such things as Saniflt
and other “sanitary” agents) or ta*M
amounts of liquid ot any kind. Nor
shouid any ltarge quantities ol dry or
bulky organic wastes such as card-
board boxes or newspapers be in-
cluded which can easily be disposed
of hygienically by other means. Also,
any matarials which could get hung
up on the air ducts and impede the
sattling of the mass such as straw,
hay or newspapers should be either
shredded before being put in or not
be put in at all. Absolutely no paints
or other toxic substances should
be put in which might damage
garden plants on which the humus
is used.

How many people can use it?

it is difficult to calculate precise
usage parameters due to the enor-
mous variety of combinations of
influential factors (e.g. temperature,
humidity, nature of material intro-
duced, ventilation). However, it is
known that approximately six people
can use the most standard Multrum

(9' long) on a full-time basis, without .

the addition of a mid-section. For
each mid-seclion added, up to four
more people can use the system. If
use is intermittent or seasonal, aven -
more people could use it.

Does it have to be in continuous,
yaar-round use to work?
The dimensions of the container

. as well as the nature of the process

are such that it can take large fluc-
tuations in use. All waste materials
bring with them the microorganisms
which eltect their own destruction,
Even i there is no input for long
paricds of lime anough organisms
will have survived so that, in com-
bination with those introduced with
the trash wastes, the normal popu-
lation will be restored quickly.

Is the addition of kitchen garbage
necessary?

Yes, the addition of kitchen gar-
bage (or some other material high
in cellulose such as leaves, saw-
dust, shredded hay or straw) is
nacessary. The high cellulose con-
tent of these matarials provides a
source of carbon, ong of the cell-

_building materials necessary for

growth of the organisms. These
materials absorb and enable the
conversion of the nitrogen in the
uring to a stable form which is
usable to piants. Also, as pathegenic
{disease-producing) organisms,
along with pther predators, arecon-
sumed by the cellulose decom-
posers, the presence of material
high in celiulose helps to ensure

46
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A 54t the tollat chute Invarlably

be connected to the upperend of
the tank, and the garbage chute
to the middie chamber?

Yes. Thereasonlorthisis thatthe
microorganisms which consume
ceilulose (of which the garbage is
largely composed) nead nitrogenin
order to do so. There is relatively
little nitrogen in garbage but a great
deal in urine. But the nitrogen in
urine is in a form which cannot be
used by the cellulose-consuming
organisms. Necessary transforma-

" tion takes place as the urine passes

through the soil-like layer along the
bottom of the container. It is then
drawn up into the waste mass of
parbage by capillary action as nitrate

- which the bacteria can use. If the

positions of garbage and toilat
wastes weare reversed, the garbage-
eating microorganisms would not
get the benetit of the nitrogen from
the urine which would drain directly
into the removal chamber.

ts the process in the Muiltrum
sonaltive te variations and/or
extremes In temperature?

The micreorganisms which do the
work in the Multrum are qguite
adaptable with respect to tempera-
ture. Although they function best at
approximately human body temper-
ature, as temperatures fall their
activity will slow down until they are
tinally dormant, resuming activity
as soon as it warms up again. I
temperatures rise higher than the
optimal range used for this group of

* microorganisms, some may die, but

there will always be enough leit to
multiply rapidly again once tem-
peratures are suitable, Only intense,
thorough and prolonged heating of
the entire mass would sterilize il.

Does the container nead to be
heated?

If the Multrum is being used by a
targe number of people or ambient
temperatures are really low, it may
be necessary to add a small amount
of heal in order 1p keep the rate of

~ d@eBSmposition ta.the rate of input,

is an exhaust fan necessary?

Ordinarily, not, but if for some
reason it is impossible to install the
vent pipe correctly, or if one wanls
to insure against the infrequent
possibility of cdor caused by down-
drafts, it can be installed.

How high does the vent stack

have to be?
This depends on the conditions
of site and installation, but 20 feet

above the loilet or garbage cpening,
whichever is higher, is generaily
adequate 10 insure a continugus
natural drafl. Where the drall is
insufficient and cannot be suflici-
ently improvad by increasing the
vent height, or wheare less height is
preferred, draft strength-can be en-
hanced by a small exhaust tan in-
stalied in the vent pipe.

Does the Multrum have to be
insulated?

This depends on a combinalion
of rate of use and ambient tem-
paratures. In cold climales where it
is exposed to low winier tempera-
tures {e.g. in unheated basements
or outdoors) and where use is
regular and heavy, insutation will
help to conserve the heat generated
by the activity of the microcrganisms,
thus helping to maintain a constant
and adequate rate of decompositian,

Could the heat generated in the
Multrum affaect the temparature
of a basement?

Probably not, for it gives off very
little heat because the ouler edges
of the waste mass function as in-
sulation for the warm, actively
decompasing interlor part. Also,
the heat generated by the process
is used to evaporate the liquid and
to anhance the dratt.

How often does the Multrum have
to be eamptied?

The excrement and garbage
chambers are never emptied. But
after the finished compost begins
to appear in the storage chamber
{two to lour years after start-up},
some c¢an be removed whenever
needed. Frequency and quantity
are dependent on the use charac-
teristics of the household. in any
case, the Multrum is neveremptied,
and only the surplus is removed
from the storage chamber, whichis
large encugh lo store up to ten
years' worth of compost from an
average family (4-6) before removal
of any material is necessary.

Is the end product (humus} free
of germs (disease-producing
organisms)?

The final product is as free of
pathogenic organisms as any good
parden soil. That is to say, whatever
pathogens can survive the com-
petlition of ordinary soil bacteria, as
well ag the unfavorable climate,
may be present in the humus pro-
duced by the -Multrum. Very few
pathogenic organisms are able to
survive these conditions.

continued on page 5%




Continued from page 246

Clivus Multrum

What about viruses — are they
destroyed by the process?

Such viruses as hepatitis, which
find water lo be a better medium for
their existance than soil, should die
sooner in the Multrum than, for
example, in a sewage treatment
plant. Any viruses which can survive
extanded periods of time in ordinary
sail conditions could be presant in
the humus from the Multrum.

is the end product safe to use In
gardensa?

Research and experience in
Swetlen suggest that it is. Further
research is baing done in the United
States 1o confirm that it is free of
pathogenic organisms which could
be transmittad through vegetables
which have used nutrients from the
Multrum compost. Furthermare,
since no industrial waste produclts
(heavy metais, toxic chemicals, etc)
which are always present in sewage

" treatment plants are introduced to
the Multrum, the end product wili
be correspondingly free of these
materials. it should be noted, how-
ever, that the compost from the
Multrum is highly concentrated as
far as such nutrients as nitrogen
are concerned, and should be used
sparingly or in solution.

Does the heat produce tempera-
tures high enough to kill harmful
bacterla and other pathogenic
organisms?

No. The process in the Multrum
produces temperatures up to 90°F,
which is not high enough to kil
most pathogenic organisms (which,
aftar all, live in the human body at
98.6°F). It is not the heat in this
process, but the long period of tima
{2-4 years) during which these or«
ganisms are subjected to the com-
petition and predation from other
organisms and generaily unfavour-
able envirenment (from their point
of view) in the Multrum which
destroys them.

How much compost s produced?

Theoratically, if all oxidizable
(decomposable) materials were
oxidized, and the multrum were used
as the only toilet and kitchen waste
depository, about 80 pounds of
humus would be produced per
person peryear. Butbecauseuseis
bound to be in some ways irregular
(people work during the day and go
on vacaticnas), it will be mere onthe
order of one to two buckets per
person par year.
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What are the fertilizing qualities

of the and product?

Roughly the same as other or-
paniclertilizers — high in humus, all
major nutrients (nitrogen, phosphor-
ous, potassium, calcium} and in all
trace elements that ware prasent in
the wastes. An analysis made in
Finland on compost from a Multrum
showed the N-P-K (nitrogen-phos-
phorous-potassium) ratio to be 20-
12-14,

Does It produce methane?

Na. Oniy anaerobic decomposition
produces methane. The Multrum is
an aerobic process, decomposition
beging etfected by microorganisms
psing axygen.

Can the Muitrum be used in multi-
family, multi-story buildings?

Yes. Because of a recently-
developed system that enables the
horizontal transportation of both
toilet and kitchen wastes, this has
been made possible.

Can the tank be set in ground
that is habituaily or seasonally
wet?

No. Although the container is itself
impervious to water, it should be
placed on a drained surface to pre-
vent aflooded basement from tloat-
ing the tank,

Can the Multrum be installed at
high altitudaes?

Yes. But cold winler weather com-
bined with continsous use may
necessitate supplementary haat or
insulation to maintain an adeguate
rate of decomposilion. Because
water evaporates more easily at
high aititudes, if such conditions
permit, some extra liquid may be
added to maintain optimal humidity.

How about the desert?
As with very cold climates, if the

‘Multrum isinstalled in desert areas,

it should ba insulated to protect the
process from the great fluctuations
in temperature occurring between
day and night in order to maintain
an even .r_glg ot decomposition.

What Is the difference between
the Multrum and an outhouse?
(1) The Multrum is a waste treat-
mant system which is most fre-
quently placed in the house.

{2) There are no odors escaping
into the house from the Multrum,
(3) Decomposition in the Multrum is
aerobic; an aerobic in an outhouse.
This means that the decomposition

is more complete and even the -

odars which escape through the
vent are unlike the powerlul ones
produced by an outhouse.

{(4) The vaivable nutrients contained
in the waste materials are not lost
through leaching.

{5) There is no polluting of sub-
surface water through Ieaching.

What is to be done with the wash-
water that is not treated in the
Multrum?

The buath, dish and washwater
from househoids i(sometimes called
“grey water”) is to be distinguished
in several respecls from ordinary
sewage, which -contains toilet
wastes. The most important ditler-
ence is that it is low in nitrogen,
which makes it easier {otreatintwo
important ways:

{1) 1t is oxidized (broken down from
organic or unstable to inorganic
and stable matter) considerably
faster than regular sewage. This is
due 1o the reiative absence of
organic matter in washwater as
compared to sewage.

(2) It doesn't give rise 1o hazardous
concentrations of nitrates in the
ground water, which freguently is
the case with septic tank eftluent
(sewage), which is infiltrated into
the ground. From a thegretical point
ol view, therelore, grey water could
be safely infilirated into the topsoil
withoul causing damage to ground
waler, provided that the soil below
the inliltration pipes is permeable
and porous, and provided also that
the distance between the igaching
pipes and the water table is at least
4’, Also, since the use of the Multrum
saves up 10 50% of 3 household's
water, a leaching field couid be
correspondingly reduced.

Paul Nicholas’ clivus Multrum - 568
article page 3
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Problem

lar comes out of the chutes
. well as vut of the container.

Possible Reason
The air pressure in the house
is lower than inside the tank.

Mcre specilically, this lower
pressure can be caused by com-
petition from exhaust fan, an
open fireplace, a wood stove
drawing air from the house.
wind conditions cause a down-
draft at the top of the ventilation
pipe.

The temperature in your base-
arent is much lower than outside.

Response

Turn onthe fan. H nofan is
installed, order one from the CM
olfice.

Allow nitore air to enter roomns
{from outside the house) where
such devices exist.

Put a rotary turbine on the top of
the vent, il this has not already
been done,

Insulate both the container and
the vent pipe better.

There are obstructions in the
vent pipe such as spider webs, or
the insett screen at the top of
the vent is covered by dead flies,
leaves, etc.

“"Sweep” the vent slack with a
rag on a string and clean the
screen.

The vent pipe is disconnected
somewhere.

.Follnw the vent ali the way up to
check for such possible discon-
nections and correct them.

CLIVUS MULTRUM

lor can be detected even
augh the air goes properly
wn the chutes.

The chutes are leaking.

Chechk the seams in the chules to
see whether liquid can leak out at
any point (especially the toilet
chute(s)).

The fan pushes foul air through
air teaks in the vent stack.

Go over the vent pipes with duct
tape and a caulking gun.

lor is strong from the vent on
e roof,

The process leans towards putre-
faction (becomes partially
anaerobic).

Increase the draft {i.e., lurn on
or increase the RPM of the fan).

juid builds up fast in the
wage chamber and has an
nmonia odor.

The compost pile is not firmly
sitting on the bottom of the
container. {Under certain
conditions the material gets hung
up on the air ducts, preventing
the liquid from being absorbed by
the waste pile.)

“Stoke™ the garbage pile.

There is almost no organic
material in the area between the
toilet wastes and the storage
chamber,

Add at least a bale of peat moss
as an absorber media for break-
down of the urine and evapo-
ration,

1 ROUBLE SHOOTING MANUAL

1

Problem Possible Reason

Response

. -quid talds up fast but
Tesn’t smell

There is enough peat moss in the
bottom but the parbage pile does
not absorb encugh.

Stoke the garbage pile, especially
if it is dry on the top. This can

be a perfectly normal condition
fotlowing a high input of liquid.
NOTE: No odor indicates no
heaith hazard,

The input of parbage is small in
relation to the toilet waste.

Fill the garbage section with peat
moss, leaves, or sawdust.

Water vapor condenses on the
inside of the container and the
ventilation pipe and drains back
through the pile.

Insulate the container and the
ventilation pipe along its entire
run. If there is already some
insulation you may still need to
add more.

It is just constantiy tog cold in
the area where the Multrum is
instalted.

Install an electric light bulb in
the storage chamber. Be sure
there is no fire risk from over-
heating. Consult an electrician.

tnsects are flying up the chutes. Many insects orient themselves
toward odor. If the draft is taint

or reversed they may get out.

Increase the draft. Check to see
 there is a liquid buildup with
odor; if so, follow that instrue-
tion.

Insects are toco numerous. The prey/predator balance is

offset.

Use an organic insecticide (like
Pyrenone) according to the direc-
tions.* Rake up some grass and
teaves and add this for a richer
predator life in the composter.

The insect population
temporarily gets
out of control.

It is possible that an explosion of
one particular species may
occur.

Keep a no-pest strip accessible
as an insurance for such condi-
tions. Hang the no-pest strip in
the chutes under the toilet and
garbage chutes under the toilet
and garbage lids. This will only
kill those insects that stay in the
chutes without atfecting the
micrabes in the compost pile.
The downdraft will prevent fumes
from no-pest strip from entering
home.

® Editor’s note: Although not mentioned in the Clivus Multrum literature, we have lcarned of
other mild insecticides that reporiedly work in kecping doy'n flying insects without seeming
to interfere with the decomposition *'acess. Baytex, available from some composting toilet
dealers, is effective on gnats and midges; Praw’s White Fly Spray is available from people

who sell greenhouse pest control products and Hargate (made from mineral oil, sesame oil, 2and
pyrethrum) is effective on flying insects and can be gotten from Walnut Acres, Penns Creek, PA
17862. Mothballs have varied success in controlling grain moths. Some people we talked to say

they do the trick, others feel they're not worth bothering with.
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Goodbye 1o the Flush Toilet

While it is not necessary for a CM owner 10 be a soil microbiologist, he or
she will have to learn how to live with a live and active biological process in the
house. If you already have a thriving compost pile then vou'll understand a bit
better than other people how 10 get along with your composting toilet. The CM
people muke these recommendations in their owner's manual.

DO:

1. Keep the toilet sear and garbage inlet closed when not in use.

2. Keep the air inlet and outlet free of obstruction.

3. Putin organic kitchen wastes including all foods, grease, bones,
lint from luundry machines, fireplace ashes (cool), vacuum cleaner
bag contents, and other householdl dirt, cat litter, ete.

4. Putin organic outdoor wastes including weeds, grass clippings.
leaves, seaweed, peat maoss, etc.

5. Putin organic waste from industry and agriculture including
suwdust, pressed apples from cider press, etc.

6. Putin all toilet wastes including sanitary napkins, tampons,
disposabie diapers (after removing plastic covers), etc.

7. Use only soap and 1 wet brush or paper 1owel 10 wash the inlets.

DO NOT:

1. Put in inorganic wastes including cans, bottles, plastic of ali kinds,
eic. These materials will not decumpose and will tuke up space.

2. Pu: inin wganic waste including chemieals, antiseptics, drugs,
antibiotics, other medicines, darkroom wastes, etc. These materials
will damage the process by killing sections of the decomposing
organisms.

3. Putin certain organic wastes including large volumes of newspaper,
cardboard, or colored paper. Although these will decompose, they
contain certain toxic dyes and inks that will harm the process.

4. Putin lighted cigarettes or warm ashes: if they're hot enough they
could start a fire in the tank,

5. Putin large quanuities of Jiquid (i.c., more than one gallon at a
time). The unit is not designed 10 accommodate any liquid other
than urine. Too much liquid will not be readily evaporated and
the system will go anaerobic.
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'~ e had been concerned. at the M-

nnn Cost Housinmg Group, with develop-
ing an on-ite design for a one-household
wilet that would use little or no water and
tomld be used in high density settlements.
It was our intentinn to prodnce a design
which could be adapted 1o slums and squat.
ter settlements in underdeveloped coun-
tries, and which could be realized in a
varicty of materinis,

We started this work in 1972 with a
survey of existing alternative sanitation
systemns, which grew into the publication,

Stop the Five Gallon Flush,* stll being
updated and enlarged. It seemed to us at
the time that composting would be the
ideal basis for our work, This had been a
traditional system for handling human
waste in south Asia for centuries, in the
rural areas. It usually consisted of 2 hole

- in the ground into which excreta and

organic waste were thrown. When the hole
was full, additional organic matter would
be added and the hole covered up, to be
dug up some time later. The humus was
used as fertilizer in the fields. This avoided

the handling of fresh fecal matter, which
w.as the cause of so much disease in coun-
tries such as China and India (see chapter
1.

The question was, “Could composting
he ‘urbanized’ and .used in high density
settlements:” We found thae in fact some-
«me had already begun work in this direc-
tion. The -vstem developed was called the
Clivus Multrum. We became convinced
that the Clivus Multrum was the most
jromising of the “composting toilets,” a
number of which were being marketed
Iwith in { urope and the United States. The
two problems that had 1o be resnived were:
(1Y Could the Clivas be built in an on-site
version at a low enough cost, and could
it he made out of locally available ma-
terials in underdeveloped countries; and
t2; Would the Clivus operate in various
tropical climates?

The Clivus Multrum is made out of
liberglass, a much too expensive material
for poor countries. The first prototype we
built in 1974 was out of asbestos-cement,
tactory molded. This proved to be still too
costly, and extremely heavy., We next built
two on-site toilets out of cement blocks
in owner-built houses in Québec in 1975,
These have been operating successfully

since. A third unit was just completed in -

a house north of Ottawa. All of these
Clivuses, now christened the Clivus Mini-
mus. were in cellars.*

veloped country was completed in Magsay-
say Village in the Tonde area of Manila.

The Tondo is a squatter settlemnemt of
160,000 people. three-quarters of whom
have no waste disposal facilities at all. The
prevalent system is euphemistically called
“wrap-and-throw”! The Minimus chamber
is built out of cement blocks. plastered in-.
side, and has a concrete bottom. The vent
pipe is gaivanized metal. and the air ducts
are PVC., The total material cost (not
including labor) was U.S. $55. The con.
struction time was six man-days. Half a
dozen Clivus Minimus toilets have been
built, both in the Tondo and in a resettle-
ment area outside Manila.t

At the moment it seems that, for the
Philippines at least, the cost of construction
is acceptable. We will be trying the Mini.
mus in India and adapting it to local ma.
terials and conditions. The Manila Mini-
mus is built above ground, as a high water
table and seasona! floods make burial too
expensive. In other situations the Mini-
mus would be huried, and humus retrieved
through a “manhole.”

The operation of the Minimus in hot
climates remains to bhe seen, and the
Manila models will show the problems, if
any, of ventilation in hot/humid situations.
It is too carly yet to tell, though the fact
that hot temperatures will certainly speed
up the composting process itself is promis-
ing.

It should be stressed that there is no
one “design” for the Minimus. It must
be adapted to meet local climatic condi-
tions, avajlable building materials, local
skills. z‘t?l conditions. The application of

composting sanitation technology to de-
veloping  countries cannot be on A
piecemeal hasis. It must be done on a com-
munity (not individual) scale and inte.
grated with sacial and educational develop-
ment. It was precisely in such a way that
rural composting toilets were introduced
te North Vietnam during the years 1961-
1965. As a result of this progran of rural
sanitation it has been reported that over

600,000 tons of fertilizer were produced
annually in this fashion!

It is for this reason that the Minimum
Cost Housing Group has not produced
do-it-yourself plans for the Minimus and
does not contemplate doing so in the near
future.® ‘The use of the Minimus repre.
sents a significant shift in cultural patterns
and habiits and must be clearly understood
by the users in order to he successful.
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A plastic roof-vent stack, with.a snow
and rain cover, creates suction to pull odors
up through air holes in the storage cham-
ber right under the unloading door, then
through upside-down V-shaped air ducts
in the chamber, and up and out the stack.
In addition 10 pulling odurs np and out,
the ventilation system also provides the
oxygen necded for aerobic composiing.

The vent pipe must be kept warm to
prevent water vapor from condensing and
running back into the heap. All of the
vent pipe that passes through areas that

can get colder than 60°F {l' 57°C) should
he umul.m:d Lo prevent water vapor from
condensing on the inside ot the vent pipe.
This means all sections of the pipe passing
through unheated attics as well as those
sections exposed to the outside. (New units
cume with insulation for that part of the
pipe that runs through unheated parts ol
the house. Owners must supply insulation
fur the pipe that's exposed o the outdoors.)
And it is recommended that there be I3
feet ot vent above the highest opening in
the haouse {which is most commonly the
toilet seat).

Befure being put into operation or
even Lelore finishing assembly of the cham.
her, the Clivus must be primed. This in-
volves spreading a minimum of three hales

ok paat'inoss over the entire bottom of the
mat, followed by three inches of garden
~4l. Jeaves. and other garden rakings. The
reat woahs up urine and its ammonia, and
he hliering process of soil and garbage by
the peat favors de-nitrilying bacteria lead.
m 1o an increase in the range of species
pevializing in the breakdown of organic

nlier,

‘I'he composting or moldering proicess
teqquires about a three to one 1atio of cellu-
e to human waste, and it may be neces-
sary o add more celiniose from tme to
time in the form of paper, sawdust, leaves,
and such to maintain this ratio. The CM
people say that once the equilibrium of
the processes going ou in the pile is reacherd
rwhich should happen during the second
vear of operation) the unit will fun.tion

with almost no maintenance at all.

bl S

Theoretically, the heat produced from
the bacterial activity in the chambers
should be sufficient to evaporate the liquid,
but in practice this has not always been the
case. A small heater or light bulb can be
installed in the storage chamber to be
turned on only if liquid starts to accumu-
late, which has happened in a number of
instances causing an anaerobic process to
set in, with its characteristically foul odors.
As soon as the heater or bulb has evapo-
rated enough of the liquid, it should be
turned off. (The CM people caution that
installation of either a light bulb or heater
should be checked by an electrician, as an
improperly installed unit can cause over.
heating and a possible fire.)

Abby Rockefeller is quick to point out

that the brown liquid that can accumulate
in the bottom of the storage tank is not
urine but a sort of compost “1ea.” As we
discovered on examining the liquid our-
selves, it has no unpleasant odor. Alby
recommends that instead of fooling around
with a light bulb or heater, owners should
simply remove the liguid when it begins
to build up and use it to fertilize house
plants or other ornamentals.
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1.0 INTRODUCTION

The problem of human waste disposal in areas not served by a
conventional sewerage system has had a difficult history. The northern
rivers region of NSW poses particular difficulties due its high rainfall and
in many areas low soil permeability. Pit toilets and septic tanks are used
in considerable numbers in rural areas, and there are many instances
where this results in environmental, health or aesthetic nuisance.

Concern about these issues, and a generally increased awareness in
the community about the impact of human waste disposal have led to a
number of householders installing, or wishing to install, composting
toilets, either commercially manufactured or owner-built.

Currently, the regulations that apply to the commercially
manufactured compost toilets allow the installation of only one brand and
only outside of the scavenging area for current or likely reticulated
sewerage schemes. Owner-built compost toilets are only permitted in the
form of trials, and in the Lismore City Council area there is currently a
monitoring program of such installations underway as a part of
postgraduate research [Sandra Saffton pers. comm. 1992].

One of the difficulties with owner-built composting toilets is that
they are almost all different, aithough based on a limited number of
designs which have appeared in the quite extensive literature on the
subject (see the reference list). Local and State health authorities have
been resistant to approving installations without adequate information
based on operating trials under local conditions. Until recently, no such
data existed. Licences have been issued to the commercially available
composting model on the basis of an assessment of existing installations,
although the details of that assessment are not available [Terry Lustig
pers. comm. 1991].

The commercially available composting toilets are relatively
expensive (33,000 - $6,000) and in some cases (e.g. Rota-Loo) require
electricity to operate a de-humidifying element. This has been a
deterrent to many householders who would otherwise be interested, and
an incentive for the owner-builder to experiment with modified designs.
What has been lacking is a standardised design for the owner-builder
that is inexpensive, safe, easy to operate and has as many pre-assembled
components as possible. A carefully monitored design would assist local
authorities who may feel more comfortable giving approval to new
requests if they had experience with the performance of that design in a
variety of applications.,



This submission includes a proposal for the installation and
extensive trialling of a simple and standardised compost toilet. The toilet
would be a batch system using two or more modified 240 litre mobile
garbage bins and fan forced ventilation. It is proposed to construct three
operating toilets and trial them for at least twelve months in three
different domestic situations in Lismore, North Lismore and Stoney Chute
within the Lismore local government area. It is proposed that the toilets
would be extensively monitored for their performance in cooperation
with Lismore City Council staff.

2.0  DESIGN PRINCIPLES

The main principles for the successful operation of a composting
toilet are to ensure:

° Adequate aeration of the pile through ventilation

° Isolation from human contact and the environment until complete
composting has taken place

Protection against excessive heat loss during cold weather
Appropriate carbon-nitrogen ratios through use of supplementary
organic material

Appropriate moisture content

Neutral pH

Reduction of smell in the toilet room through ventilation
Exclusion of insects, especially flies, from the compost chamber
Adequate provision of information for users of the toilet
Adequate instrumentation and monitoring

3.0 OPERATING PARAMETERS

Composting toilets can tolerate a reasonable variation in operating
parameters, but excessive departure from one or several can cause
failure, usually in the form of inadequate composting. Problems can often
compound each other. For example, too low a carbon-nitrogen ratio can
result in low pH, and inadequate ventilation can result in too high a
moisture content. The most important operating parameters are shown
below, along with optimum values [Hupping Stoner1977 and others).

temperature 40-60°C when composting
carbon-nitrogen ratio 25-35

moisture content between 50 and 70%

pH neutral (7)



4.0 A DRAFT LOW COST DESIGN

In addition to the principles shown in Section 2.0 above, the
proposed design considers the following;

. Simplicity in design, construction and operation

. Mazximise use of off-the-shelf components

. Mazximise pre-assembly and therefore minimise building
requirements

] Adequate chamber size
Low energy requirements

] Utilise a simple method for the addition of supplementary organic
matter

. Ease of maintenance

. Incorporation of simple and low-cost monitoring devices and
methods

. Elimination of the need for contact with composting materia

. Clear instructions for users :

The draft design presented here uses a batch composting system
with separate chambers.

. The chambers are composed of modified 240 titre mobile garbage
bins, which are an inexpensive, off-the-shelf item. The capacity depends
on the expected usage rate, and experience and the literature suggests
that 240 litres is appropriate for the average household. A 360L bin is
also available, although not as cheaply as for the 240L, but the design
principles and sketches shown here will be the same except for scale.

As shown in the accompanying diagrams (Figures 1-3) the
ventilation is achieved through a mesh-covered cut-out, perforated
~chutes and a mesh false floor.

Air enters the bin through the mesh-covered cut-out at the base of
the bin and comes in contact with the bottom of the compost pile through
the mesh false floor. In addition there are three perforated ventilation
chutes placed vertically up three walls of the bin to provide further
contact with the pile. These can be constructed from lengths of 100mm
PVC stormwater pipe which are cut lengthways and have a number of
8mm holes drilled in them throughout their length. These chutes are
held in place by metal strapping (or saddles) and rest on the mesh false
floor. The ventilation is provided (as in the case of the ROTA-L0OO) by an
electric rotating fan located internally in the vent pipe. This vent pipe is
connected by a tee-piece to the 415 mm PVC tube which forms the
connection between the pedestal and the top of the operating bin. A low
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point in the vent pipe is utilised to catch and drain condensation which
would otherwise drip back into the compost bin [Corben pers. comm.).

As previously indicated,the vent pipe is designed to provide
ventilation not only for the bin which is in use, but also for the first bin
which has already been filled. This enables further composting time and
avoids fresh wastes being added to the first pile. Access to this second
bin is achieved with a branch in the vent pipe connecting via an elbow to
the sealed lid of the second bin.

The metal mesh false floor in the mobile bin is held up by four
6mm threaded rods which extend across the width of the bin and are
secured by nuts on either end. For cold climates a heating element can be
laid on top of this mesh false floor, with the terminals protruding outside
the bin on the rear (wheel) side. A second mesh floor is placed on top of
the element (forming a 'sandwich’) and secured in place by two 6mm
threaded rods as before (See figure 2).

If a heating element was used, the thermostat which controls the
element would be located about 150mm above the false floor and held
inside a hollow metal tubing which extends across the width of the bin.

The lid of the mobile garbage bin is removed and a thick rubber or .
neoprene seal placed on the top lip. As shown in Figure3, the bin is
positioned underneath the pedestal opening and the whole bin is jacked
or wedged up to form a tight fitting seal with a 415mm PVC tube using
(for example) an automobile screw jack. This screw jack is located
between the wheels of the mobile bin, and the handle is access1ble from
the rear (wheel) side of the bin.

4.1  LIQUID HANDLING

An average 5-person household produces 5 litres of urine per day
[Laak 1974 ciied in Lombardo 1981]. Most of this liquid will be absorbed
by the pife or lost through evaporation. Excess liquid will drain through
the false floor mesh to the base of the chamber and will be dealt with in
one of two ways:

(i) Inthe rural trial, an overflow tube will be installed on the side of
the chamber, below the air intake mesh. This tube will drain filtered
excess liquid to an absorption trench.

(ii)  1n the two urban trials, excess liquid will drain to an electric urn
which acts as a holding tank. The electric element in this urn will be
activated by a float switch and controlled by a thermostat and timer
designed to bring the liquid up to 75°C for 10 minutes. This is sufficient



~ to destroy all excreted pathogenic organisms [Feacham 1983, cited in
Fordham 1990} and allows the liguid to be drained off once cooled and
used as manure. The urn is sealed except for a bleed to the main vent
pipe to remove odours. :

4.2 SUPPLEMENTARY ORGANIC MATERIAL

Human faeces and urine are rich in nitrogen, with a carbon-
nitrogen (C:N) ratio of about 7 and 0.8 respectively. The optimum C:N
ratio is about 25-35 and it is therefore important to add material to
increase the carbon content. The most appropriate material to use ina -
domestic application is organic kitchen waste as the carbon is easily
accessible. Other suitable material for this application would be a
mixture of sawdust, fine dry chaff and a small quantity of dolomite to
correct any tendency towards acidity. While it is possible to design an
automatic hopper system that provides a ftush’ of bulking agent after
each use, material will be added manually by the users for this proposed
trial

5.0 MONITORING

In order to maximise the information from the trial it is proposed
that the operating conditions of the toilets be monitored, particularly the
temperature and the carbon-nitrogen ratio. While this can be done most
effectively with a datalogger, thermocouples, moisture sensors, pH meters
and so on, there are cheaper and simpler ways of achieving the same end.
In the absence of a datalogger, the temperature of the compost pile and
the outside temperature can be monitored manually by the use of a
cheap digital indoor/outdoor thermometer with a display in the toilet
- room which can be read on a regular basis and the result entered in a log
book, aiong with usage.

Moisture content can-be monitored using a tensiometer and the pH
can be determined periodically. Holes will be provided in the accessible
side of the bin which can be sealed with rubber stoppers to allow a thin
scoop to be inserted.

Testing for pathogens, ova, cysts and parasites will be carried out
on the composted material in the first batch at the point when the second
bin is full. Regular bacteriological tests of each batch of the drain-off
liquid will be undertaken.



6.0 OPERATION AND MANAGEMENT

The main operating requirements of the toilet are the addition of
bulking agent and the monitoring. Also, when the operating bin is full,
the bins will need to be changed over. It is anticipated that this will only
happen once in the twelve month trial. To change the bins would involve
a simple process of lowering the bin that is in use by releasing the screw
jack, placing the lid on the bin and fastening it with bolts, wheeling it to
one side and attaching the extension vent pipe, as shown in Figure 3. The
advantage this system offers is the elimination of handling of the waste
material. Also, if the wastes are adequately composted then the weight
of the material and the capacity of the bins become less of a constraint.

A clear informative notice for visitors or users unfamiliar with
waterless toilets would be provided.

Monitoring of the waste material (other than temperature probes)
would only be undertaken by the Principal Investigators and contact with
all wastes, including wastes that appear to be fully composted, would be
avoided. Similarly any probes, scoops or other items introduced into the
chamber would be disinfected or isolated from contact.

At the point where the second bin is full, and after the contents of
the first bin are tested for pathogens, these contents would be disposed
of, with Council permission, under 30cm of topsoil. The bins can be
emptied directly into a shallow trench, avoiding any contact with the
material.
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FIGURE ONE
PROPOSED DESIGN - BIN MODIFICATIONS

The automobile screw jack is for raising the bin for an airtight fit
against the toilet room floor. A wooden cross-piece (not shown)
would be used under the base to even out the load.

The mesh-covered cut-out is shown, this would be held in place by

metal strapping bolted to the bin wall. The internal details of the
false floor are shown in Figure 2.

The perforated chutes are shown with the metal saddles that hold
them in place.
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FIGURE TWO

The bottom diagram shows the false floor in place. If a heating
element was used the thermostat would be positioned about
150mm above the false fioor.

The second from bottom diagram shows the faise floor mesh
'sandwich’ with the heating element.

The top diagram shows an exploded view of the components of the
false floor and thermostat. From the bottom is shown the four
threaded metal rods which hold the false floor in place, the first
metal mesh, the heating element, the second metal mesh and the
two threaded metal rods which holds the 'sandwich' in place. The
thermostat is inserted in a length of thin tubing which extends
across the width of the bin at a height of about 150mm above the
false floor.
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FIGURE THREE

PROPOSED DESIGN - FRONT SECTION

The right hand bin is in operation, with the vent pipe shown and

the vent pipe extension to the second bin. The excess liquid drain,
hoiding tank and vent are also shown.

A 415mm PVC tube acts as a connecting piece between the
pedestal and the top of the operating bin.
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MULTRUM” TYPE COMPOST LATRINE

Developed in Sweden about 45 years ago, this system consists of a
receptacle with a slanting floor, air conduits, and a storage chamber at
the lower end of the receptacle. A tube connects the commode in the
bathroom with the receptacle and there is often a special chute in the
kitchen for scraps. The manufactured “Clivus Multrum®’ system is bas-
ed on this design. The receptacle can be made of concrete or assembl-
ed from prefabricated fiberglass parts. The decomposition process may
be solar assisted.

The floor of the receptacle is inclined about 30 degrees and covered -

with a starter bed of peat moss and humus-rich garden soil mixed with

~ grass cuttings. This is to absorb liquid and provide microbes for oxidiz-

ing the urine. As the system is used, a compost heap builds up in the
receptacle. The slope of the floor €auses new deposits to slowly push
the older compost toward the bottom of the receptacle to the storage
chamber. As it moves downward, the decomposition process reduces
the heap to less than 10 per cent of the original volume.
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champer. |Nis 1s d very siow process, and it may take rve years petore
the first humus needs to be removed. After that once per year is usually
sufficient.

The maximum number of users a multrum can accommodate depends
on temperature of the receptacle area, humidity, amount and type of
kitchen refuse, the proportion of urine to feces and volume of the recep-
tacle. Usually 8-10 people would be the maximum for one unit in
regular, year-round use. '
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The plans presented here are for a "“Solar Assisted Composting Toilet”
produced by Ron Hughes of the Arkansas Energy Office, One Capitol
Mall, Little Rock, AR 72201. 1-800-482-1122, You may obtain a list
of suppliers for components and general information for this system
from this address or from The Water Center. New Life Farm has also

- published a fact sheet on composting toilets which includes plans for
this system. Write New Life Farm, P.O. Box 129, Drury, MO 65638 or

The Water Center.

FARROLONES COMPOSTING PRIVY

This composter consists of a two-chamber concrete box 4'x4'x8". It
has a plywood top with an opening over one chamber. The front of the
box has two removable plywood doors with screened air inlet vents.
There is also a 12" square plywood vent stack which is screened on
top. The compost pile in the first chamber is turned and mixed with
a pitchfork or shovel used just for this purpose. After 6 months, the pile
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The construction of this system is detailed in “Technical Bulletin
No. 1, Composting Privy” available from The Farallones Institute,
15290 Coleman Valley Road, Occidental, CA 95465. Cost s $2.00.
It also contains good general and specific information on com-
posters and the decomposition process.

DRUM COMPOSTER

This is one of the simplest owner-built systems and one of the cheapest.
It consists of an open-top 55 gallon drum with perforated plastic tubes
inside to admit air. A wood seat with a sealed lid can be made to fit
tight on top of the drum itself, or the drum can be jacked up under a
hole in ghe floor and covered by a commode or squat plate with a tight
lid. It will take two people about three months to fill the drum. It is then
resegled, removed, and allowed to sit in a sunny spot until the decom-
postion process is completed, The drum can then be cleaned out (ex-
cept for a little left for “starter’) and reused.

Good drums usually cost $10-20. Get those with removable tops, a
(Elamp that holds the lid tight, and a lining of baked-on phenolic resin
lincorrectly call “teflon lined”’) inside to prevent rusting. The best sources
for this type of drum are farm feed mills (molasses), honey farms and
food processing plants, The drum should have a flat black exterior and
a two inch bung hole on the side, near the bottom for the vent pipe.
Air intake pipes inside the drum are made from 2" perforated plastic
pipe. Another pipe goes an inch or two inside the drum and serves as
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an exhaust stack; it must extend higher than the seat. Air passages through
the drum are the most important part of the system. They provide ox-
ygen and take away moisture and carbon dioxide.

As with other decomposition systems, the drum composter requires
a “‘starter culture”’, 10-15" of dry hay, peat moss, etc. After the first start-
up, the drum is never completely emptied to provide starter for the next
batch. Material other than human waste must be added such as peat
moss, chopped leaves or cotton seed hulls. Sawdust may be used spar-
ingly, but it should be from hardwoods. The compost requires mixing.
The drum may be recapped and rolled once or twice, or a short wooden
fork is hung inside the toilet and used for turning. A urine diverter will
make this system function more effectively. :

This drum design has been presented by the Farroliones Institute and
others. “/55 Gallon Drum Compost Toilet Guidebook & Plans” is
available from Stan Slaughter, Rt 17, Vale Road, Kansas City, Mo 64138
(816) 765-6125 or from The Water Center.

COLLECTION-TRANSFER SYSTEM

This is a simple, low-cost decomposition system in which the com-
mode itself is not directly connected to the large composting bin. A
smaller receptacle is periodically emptied into the large compost bin,
If designed and operated properly, it is essentially odorless, both in dai-
ly use and in transfer.

In one version of this system, a sealed, vented wooden commode that
holds a 2-5 gallon receptacle is installed inside the house. With every
use, the system is "“flushed” with a cup or more of dry soil, sawdust,
peat moss, etc. When convenient, the portable receptacle is emptied
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In a more complex system, the commode-and shelter are built above.
ground on stilts, with the area undemeath lined with heavy gauge plastic
and screened in for ventilation. A washtub-size container with handles
is placed, on bricks, under the toilet seat. The commode closes with
an airtight lid and is removable to allow access to the tub from above.
The lower back part of the system is also removable or hinged for tub
removal. A vent pipe from the tub area is added for further ventilation,
especially if the system is installed indoors. For indoor use, the com-
mode must be placed against an outside wall for access to the waste
tub.

Small holes are punched in the bottom of the tub to prevent moisture
accumulation. The key to successful operation of this system is to
eliminate excess moisture in the waste tub. A urine diverter is used. Feces
are covered with wood ashes or dry dirt. Toilet paper is placed in a waste-

_paper basket. {It dries in a day and can be used for fire tinder.)

The compost bin consists of four compartments arranged in a square.
These are made of rough lumber or slabs. Each bin is about 4'x4’x4’,
with a removable wall for easy turning and removal of compost. The
bins are lined with heavy waterproof plastic and covered by screens.
Perforated plastic pipe can be inserted through openings in the sides
of the bins to increase air flow through the compost.

When the first bin is filled with wastes transferred from the privy and
kitchen scraps, the compost is shifted to the next bin, This process is
followed for each bin until they are all full. Then the clean, dry humus
is removed from the fourth bin and can be spread on the garden or
orchard.

This collection-transfer system is labor-intensive in its use. But it does
the job and can be constructed for around $100. It would probably be
most suitable for a rural setting.

Information for this systern was taken from “’A Simple Low-Cost Rural
Compost-Privy”, an article by D.P. Grimmer and M.A. Schliekelman
published by Appropriate Technology Research, 1938 Hano Rd., San-
ta Fe, NM 87501,
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DOUBLE-VAULT COMPOSTER

This is a compact, versatile unit whose basic structure can be varied
in a number of ways. It was developed in North Vietnam in the 1950°s,
T]he Farralones Composting Privy seems to be based on this plan
also.

As with any system, if there is a tight receptacle, there will be no
groundwater pollution. if there is a chance of seepage, the system must
be placed downhill from the well or other water supply. If the area where
you are building is flat and waterlogged, you should place it on a mound
and provide a watertight floor.

ke *

VIETNAMESE
DOUBLE-VAULT COMPOSTER

VIETNAMESE DOUBLE-VAULT COMPOSTER

The basic idea behind this double-vault system is two chambers and
a urine diverter. One chamber is used until two-thirds full, then sealed,
and the other chamber is used until two-thirds full. The first chamber
is then emptied of what has become clean, dry humus. This is done
through an easily accessible door in the rear of the chamber.

Itis important that the commode seat or squat plate have a cover that

seals well to minimize insects. Before first time use, the floor of the -

chamber is sprinkled with powdered earth to absorb moisture from the
feces and provide some of the micro-organisms for the decomposition
process. After each use, the dry absorbant (sawdust, peat moss, dry soil,
ashes, etc.) are sprinkled over the feces to absorb moisture, curtail bad
odors and insects. Urine is drained away and collected in a jar — either
empty or filled with ashes.

OFFSET DOUBLE-VAULT COMPOSTER

A variation of the double-vault composter is one in which the col-
lection receptacies are not located under the commode or squatting slab,
but placed to the side and connected by a chute. In Mexico a solar-

heated double-vault composter has been developed. There is a seat riser
above a baffle between the two chambers, which directs input to one
of the chambers. When that chat;nber is full, a handle is turned and the
i Ils into the other chamber. ' _
m?ﬂ:af?:hambers extend outside and are covered with black painted
aluminum sheet lids which face south. These act as solar collectﬁrs ?;:d
increase evaporation and raise the temperature of the cqmpo}s;t pile. h'fi
capacity of the system can be increased ‘by manually using a hoe t(I: s :
the pile to the rear of the chamber.‘Thls means that the systeml as to
be emptied once a year at most with regulla!' use by 6-8 people.
An excellent book on low-cost decomposition systems is S.amtg-
tion without Water” by Uno Winblad and Wen Kilama, publishe
by the World Health Organization. It gives details for the construc-
tion of these systems and many others, as well as general mainten-

ance information.
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SHIT THROUGH HISTORY: A SHORT PHILOSOPHICAL DISCOURSE

"dein eigenes scheisse stinkt nicht" -- Albert Einstein

" Put yourself in the position of a future archeologist sifting through the material remains
of our culture some hundreds of years from now. What will he make of the curiously
_shaped ceramic bow! in each house, hooked up through miles of pipe to a central factory
of tanks, stirrers , cookers and ponds, empyting into a river, lake or ocean?

"By early in the twentieth century urban earthlings hed devi_sed‘c: highly ingenious
food production system whereby algae were cultivated in large centralized farms and
piped difectly into a ceramic food receptable in each home."

Qur future archeologist would have to be a genius to guess at the destructiveness and
insanity of present day "sanitary engineering." A

¥
A

Mix one part excreta with one hundred parts clean water.- Send the mixture through pipes
to a central station where billions are spent in futile attempts to separate the two. Then
dump the effluent, now poisoned with chemicals but stiil rich’in nutrients, into the nearest
body of water. The nutrients feed algae who soon use up all the oxygen in the water,
eventually destroying all aquatic life that may have survived the chemical residues,

All this adds up to a strange kalance sheet: the soil is starved for the natural benefits
of human manure, garbage and organic materials that go down the toilet, the drain and
to the dump. So agribusiness shoots it up with artificial fertilizers made largely from
petroleum. These synthetics are not absobed by the soil and leach out to pollute rivers
and oceans. We each use eight to ten thousand gallons of fresh water to flush away
material. that could be returned to the earth to maintain its fertility., Qur excreta - not
"wastes" but misplaced resources - end up destroying food chains, food supply and water
quality in rivers and oceans. S _
Nations endure only as long as their topsoil.- How did it come to pass that we devised
such an enermously wasteful and expensive system to "solve" a simple problem? Excreta
is the only substance of material value that we ever return to the earth, Indeed, our
body "waste" is truly a resource out of place. :

Wendell Berry suggests that a primary criterion for a successful culture s to realize

a balanced relation between the processes of growth and the processes of decay.

He notes that our society, which exclusively values growth and locks upon the processes
and products of decay as "waste", is radically out of balance. '

The way to handle shit also reflects our attitude towards the body and its functions, The

development of Mr. Crapper's water closet and urban sewer systems coincides with the

. ascendance of Victorian priggishness typified by clothing that disguised the body's true-

_form from head to foot. The gleaming white functional bathroom was perfected in the
twenties - a period noted for its crusade against "germs" - those nasty creatures in the
Listerine ads. One wonders how the bacteria that sustain our lives ever survived the
rhetoric of the antiseptic hygiene age. '
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East and West developed very different ‘attitudes and practices in relation to the human
body and its processes. In China and Japan, "night soil" has been scrupulously
collected for centuries to fertilize the fields. A nineteenth century visitor to Japan tells
us that in Hiroshima in the renting of poorer tenement houses, if three persons occupied

a room together the sewage paid the rent of one, and if five occupied the samé room

no rent was charged. Farmers vied with each other tobuild the most beautiful road-
‘side privy in hopes of attracting the favors of travellers who needed to relieve themselves.

Rational excreta disposal systems in the Orient grew out of its importance to agriculture.,
Carts travelled through the cities collecting the precious stuff and carrying it off to
dung heaps where it decomposed. [n the West no such practice existed. Chamber pots
were emptied into the back yard or street. Some of the streets were designed so that
gutters would carry off the filth during a rain. Most of the time, city streets were not
Pleasant places to be: it is easy to smell how shit got a badname. ~

In nature, water carries off wastes, and “excreta is just another nasty waste. Early
sewerage systems emulated natural process.: The open gutters, washed clean only by
rain, were gradually put underground to minimize the appalling stench and mess. In -
the 1800's, it was discovered that many then conmon epidemic diseases were transmitted
through micro~organisms in feces. But by then the psycholggical and techrological

die had been cast. The basically unsound practice of dumping excreta into any con-
venient-body of water was rationalized. The flush toilet eliminated direct contact

with excreta. The smell and mess was removed from city streets-and put into underground
. pipes. Methods to "treat" sewage by settling out solids, adding chemicals to kill
bacteria, and mére recently, aeration to speed decompostion, were invented.

We assume that by "flushing and forgetting” we are'rid of the problem, when we have
only compounded it by moving it to another place. Every tenderfoot camper knows not
to shit upstream from camp, yet present urban cutlure provides us no alternative, It

is estimated that a quarter of all urban sewage is dumped into the water. In Qakland
and San Francisco raw sewage is dumped into San Francisco Bay during the rainy season
because the plants cannot handle the additional volume of storm drainage. The rivers,

bays, and oceans around half of our urban areas are cesspools. The "waste” we seek so hard -

to ignore threatens to bury us.

'FUNCTIONS

The compost privy is designed to decompbse human e_xérement and organic household
waste in a safe and sanitary manner without the use of water or plumbing. The compost
privy takes the place of the flush toilet, the septic tank and the garbage can.

ADVANTAGES

1. .You can use the campost privy where sewer héokups or septic tanks are unavailable
_ or not practical, '

-



2., The cémpost privy saves water normally flushed through the toilet, about half
the annual domestic water consumphon 7,000 - 10,000 gallons per person is
-saved each year.

3.  The compost privy can be built by amateur builders using common materials
and common tools for less than $300, a savings of up to several thousand
dollars over the usual flush toilet/plumbing/septic tank combination.

4.,  The compost privy returns valuable nutrients and humus to the soil, Between
1-2 cubic feet of humus are produced from each person's excreta in a year.

5. The comhosf prvi);v allows you the use of the squatting position, which is the
healthiest posture for defectaion.

6. By taking care of your own shit, it doesn't get dumped on someone else.

-
~ -

LIMITATIONS

1. The compos\f privy does not receive waste water other than urine. Household
waste water from sinks, bath and shower may be diverted ' into the garden,
recycled through a solar still or emptied into a sump pit and leaching lines.

2.  The proper operation of the privy requires your attention: a-simple ritual, 30
minutes twice a month to turn the pile. You are managing a complex biological
machine that has no moving parts. '

3. The compost privy requires floor space of 4 x 8 feet with a four foot deep holding
tank underneath that must be accessible on one side.

4.  Compost privies have been designed by experts in public health and sanitation
primarily for use in rural agricultural areas throughout the world. However,
local building and heclth officials are likely to be unfamiliar with them, and
reluctant to-grant permits for their use, One purpose of this Bulletin is to provide
local officials with evidence that the compost privy meets acceptable standards -
of public. health and safety.

DESCRIPTION

The privy consists of a two-chamber  concrete box 4'x 4'x.8' outside dimension. Each
_chamber has a capacity of one cubic yard. The plywood top is fitted with an opening
“squat plate" over one chamber to receive excrement, household wastes and additional
high carbon content orgumc matter, The front of the box has two removable plywood
doors with screened air inlet vents. A twelve inch square plywood vent stack, screened
on top, allows passage of extaust gases up and out. Once or twice a month the pile
is turned and mixed with a pitch fork and/or flat shovel stored within the compost chamber
and used exclusively for this purpose. After six months, the pile is turned to the storage
compartment to the left ( or right ) for at least 6 months of final compesting and aging
before it is removed for use in the orchard or flower garden. As an added factor of
safety we recommend not using the compost directly in the vegetable garden but on
fruit trees and shrubs or ornamental plantings.



THEQRY AND: PRACTICE OF OPERATION

Composting is thé ferm applied to any man-moncged process of bacterial decomposmon
that returns organic materials to the soil in the form of humus. Two types of decompo-
sition occur in nature through the action of bacteria and other micro-organisms.

Aerobic decomposition occurs, for example, on the forest floor. Dead leaves, animal
remains, feces and other materials are stirred and broken up by animal and insect

life. Bacteria that live in the presence of oxygen process the material through a
series of chemical changes which reduce its mass to about one twentieth of its initial
volume. The results of the process are a nitraogen =rich, earthy humus and carbon
dioxide, both necessary to plant life. In nature, the process of building topsoil
through aerobic decomposition is extremely slow. It takes hundreds of years to build
an inch of topsoil,

Anaerobic fermentation is a decomposiﬁon process produced through the action of
bacteria that live without oxygen, ds ina swamp, marsh or manure pile. Dead organic
material goes through a series of chemical changes to produce humus, nitr ogen, carbon

dioxide and gassy by products that give the anaerobic process its distinctively unpleoscnr
cdor. : :

. ° -
Because it is more rapid, ordorless and produces higher temperatures, aerobic decompo-

sition is the process we want to occur in the compost privy.- To maintain the privy as
an aerobic composter, the following factors must be consldered

Aeration: :

Aerobic bacteria live only in the presence of oxygen. To insure good aeration from
the start, place 12 inches of loose, dry straw or grass over four inches of sawdust on
the bottom of the chamber. Additional aeration is supplied by turning the pile at least
twice a month, and by air flowing through the vents, over the pile, and up the vent
stack. In turning the pile, fold the outside layer into the center, The more often the
_pile is turned, the quicker decomposition takes place under optimum conditions.

Moisture content: _ _
The ideal aerebic compost pile is moist but not wet, fluffy and loose, not dense and matted.
Since fecgs are 65-80% moisture, light, dry material such as peat moss, dry leaves,

chopped dry grass or straw must be added after each use to keep the pile from becommg
too wet, . .

T emeerafure

The Jemperature at the ce nter of the aerobic pile can reach 160° F., and regularly reaches
135°F, Maintaining optimum temperature means the pile must be large encugh to

insulate its center, and it must be turned offen ( twice a month ) to supply oxygen and in-
corporate Freshly depasited matenal '

Size of plle
The optimum size of an aerobic p:le is a cubic yard. A smaller pile doesn't hold the
heat well. In starting the privy composting process, additional organic materials should

be added to build the pile as quickly as possible.. Feces should not compose more than a
quarter of the total mass. Each compartment in the privy holds a cubic yard.



/N ratio: -
Organic material contains varying amcunts of carbon and nitrogen. Feces contain about
6% nitrogen, urine 15-18%. The optimum environment for the micro-organisms decomposmg
the plle is 30 parts of Cerbon to each part of f\:rrogen. Too much nitrogen or other absorkant
organic material slows or changes the process. Throw in al Ib. coffee can of sawdust after
each use of the privy.

CALCULATIONS

Feces should consﬂtu"t no mere thcn 20-25% of the composfmg material, Human vaste

per person per day averages 1/2 Ib. feces (moist weight) plus 1 quart urine. A yearly averaga
equals about 180 Ib. foces, 80 gal. urine. At 11#/gal, and 7 gal/cubic feot, this :
equals 3 cu. ft. feces, 10 cu. ft. vrine. Dc—:—compc:iﬁon reduces this raw wet volume to

one twentieth its original volume, cr about vne cubic foot per person per year, ( We

use 7,000 - 10,000 gal. of water per person per yeur to flush away what naturally reducss

to something you cauld lug arcund in a five o::l!on can!) Governmant scurces say to

size @ piivy at 2 cu. ft. /persen/}ccr; Figuring a.volume of other orgainc waste five

times that of human.waste, two 3 3' %3 conpquments would serve a chlly of four

for a year.

- Caluclutions based on & month use by four persons:

Baily | | 'mur

Feces: 1/2 ":"/persc-ﬁ/du' (O. 154 o-v wzight ) 6% Nlhog:n C/Nratio =7
Urin:z:l “taqt./ person/dr:y ( 0.15% dry solids ) 6% Nit.rcg":nr .C/N rat?-o'= 1
Kitchen garbage: 17 (c.ry basiz ) 29 T\liror'..n C/N ratio = 25

Toile! poper:

Sevedust dnd pzoimoss: huron;n 0 'l"'s/o /N ratio = 400 100%/menth

Quéntities: F-r 150 days { 6 month period ) 4 peo'ale

Feces: .15 x 4 x 150 = 90f x 6% = 5.,ea_rix7=3z.8fc_

Urine: 415 %4 x 150 = 907 x 16% = 14,47 N x 1 = 14,47 C_

I

Carbage: 1,0 x 150 =150 x 2% = 3.0f N x 25 = 75.0f C

0.5% N x 400 = 350,07 C

——
]

Savdust/Peatmoss: 6007 x .15%
Total 27N 4s7.2fC
C/N " = 21 ( toilet pc;m'r raises this clozer to 25 )

Total mass @ 597 cu. ft. =11 cu. yard



HE
L

(L X NS

o0& N2 D To

$ | L
ﬁ o !

m el vuw .
P g — T8
. -N Y 3 3
2 - > 8
X -~ o ,
? : Tll B B . (\.-
= & S - 8 N

: . 2

™ g

.

L

\n

!

4'x

f

&
-

-
1

e
SOVAT Pl

atie Ppee

oy
2R oN Lt

£
v

g l
5 * 2
4
*
L &
RN |
. ;‘-\\‘ .
P
- - *
%
: . -

\, Wt

VT UT Fo

/

AT TN

e~

CHE Y

”
-

A

1

<
EuEEEY on
Bt g
Aonear, Jbi-“T

rat
1
[J
|

s
s
1%

PlLoDep

K

¥
-~
t'f

Py

“

C):’i';/\ “?G ST

AT ANTR S



b_b«w/ 6uvtr & Loca "rtotq

ks Dﬁimﬂa
slows TAE

- CoMPoSTING
PrIUY AUDED
oN To AN
gy Hov
The PrAvY may
BE entlosed

N A NEW oR
eus-npc\ tbuse
L —————— 'Coqucrto o
- GRCTieN | - FrEmsTANENG. )
| | | The Access -PANEC
© ACESS muep . slouo Be o AN
NewT —\ \ ' OUTS\DE WAL .
R 2 BN R _ ' Boiw
] . foe A Heose T
| ! : Swﬁ oN GRAME,  ADJOST
, : 1 | \'—'(.,og lever ok Dic

| - | I~ l-looses (mT‘H
- Covelan Deck A BASEMENT THE
| ‘- -eg\mt cAmBER

I © Coutlo BE éoturud '

P

L—-——.—




¥ o

%@

MATERIALS NEEDED .
2/3 cu. yard concrete for slab & grout
. one sack mortar
" . concrete blocks:

"3 40 8x16 stretchers
- 20 8x16 corners
© 10 half blocks
. 2 2'x6'x8' redwood plates
« 2 2'x4'x8' redwood boards
. 14 2'x4'x4' redwood boards -
o 2 2'%2'x4' redwood boards
. 40 lin, ft. rebar 3/8" 4' lengths
. 8 7"x3/8" diam. galv. carriage bolts
with wingnuts _ :
. 1 sheet 4'x8'x5/8" plywood
. .8 10" Foundat:o bolts, nuts, washers
L«s W Sﬁc‘:\'
P l{"'k /( 6“
s
Ny
Y
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- an & 056 |
- TORNED EU8Ly eTHer o - ‘
Week ol As Neeocep CONSTRUCTION ' SEQUENCE
. Level site, |ayout, place vertical
: rebar
AFTEI Sin pMonTIE THE 2. Pour slab
Ale IS MVeO B THE 3. Lay blocks, cure 24 hours -
AfNa “Hﬂlﬁ"lﬂ’: . 4, Fabricate top, access panels
_ : - 5. Place vent stack
- _ 6. Make squat plate
AFTRR onig 4‘ 7. Build enclosure .
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SQUATTING

The ideal posture for defecation is the squatting position, with the thighs flexed upon
the abdomen. In this way the capacity of the abdominal cavity is greatly diminished
and intra-abdominal pressure increased, thus encouraging the expulsicn : of the fecal
mass. The modern toilet seat in many instances is too high even for some adults, The
practice of having young children use adult toilet seats is to be deplored.  Bekus,
Gasfro-Enterology, p. 211 ‘

Man's natural ottitude during defecation is a squatting one, such as may be observed
amongst field workers or natives. Fashion, in the guisz of the ordinary water closet, -
forbids the emptying of the lower bowel in the way Nature intended. ..t is no over-
statement to say that the adoption of the squatting attitutde would in itself help in

no small measure to remedy the greatest physical vice of the white race, the constipation
that has become a contentment, Hornlbrook The Culture of the Abdomen, p.75

It 'should be mentioned in this connecﬂon that a very common cause for unsatisfactory

~ results. ..is improper height of the toilet seat.  It'is usually too high. An ideal seat
would place the body in the position naturally assumed by man in primitive conditions.
The seat should be low enough to bring the knees above the seat level,  Williams,
Personal Hygiene Applied, p. 374

The high toilet seat may prevenf complere evacuation. The natural position for de=

fecation, assumed by primitive races, is the squatti ng position,..When the thighs

are pressed against the abdominal muscles in this position, the pressure within the

abdomen is greatly increased so that the rectum is more completely emptied. OQur

toilets are not constructed accordl ng fo physiological requirements. Aaron, Ou Common

Ailment, Ps 66 '
Quotes on the virtues of squatting, from
The Owner Built Home, ‘Ken Kern
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PUBLIC HEALTH CONSIDERATIONS

Diseases can be transmi tted through micro-organisms (pathogens) in human feces.
Fecal-borne bacterial diseases include typhoid, para-typhoid and cholera. Protozeoa
found in feces tranmit amoebic dysentery and other intestinal ailments. Worm eggs
and other intestinal parasites are also carried in feces. Lack of basic precautions

in the disposal of human excreta continues as a major cause for ill health in the world.
The need for basic procedures to protect public health is very real.

Any acceptable method of excreta disposal must provide a barrier between raw excreta and
possible means for the transmission of disease. Disease from the feces of infected persons
can be carried to new hosts through contact with soils, water, animals, or hunds. ‘The
chain of disease transmission is diagrammed below:

Fecal matrer may directly pollute drinking water, Cholera epidemics in the Orient
have been traced to the use of raw human manure as fertilizer, washing into drinking
supplies. Leaf and root vegetables grown in infected soil can transmit disease.
Insects and rodents who come in contact with infected material transmit disease-by

. contaminating footstuffs. Unwashed hands that have been in contact wi ith infected
soil, water or Feces are a common carrier,’

The purpose of laws regulating the design and construction of individual household ~
excreta disposal systems is to make sure that an adequate sanitary barrier is provided

so that public health is protected. - Sanitation and public health experts have developed _
criteria and designs for a number of types of acceptable low cost systems that are in

use throughout'the world. The compost.privy constructed and used as described in this
Bulletin meets the following accepted criteria that insure a sanitary barrier:

1. Excreta cannot.come into contact with surface soil, surface water or ground water.
In the composting privy, all waste materials, with the exception of "grey” (dirty) - -
water from sinks and baths, goes directly into the ¢oncrete chamber which is
sealed from contact with the ground. A concrete slab and curb prevents seepage.
No water enters the system and the liquids in the pile escape as vapor through the
vent or are oxidized by micro-organisms. “Greywater" may be run into a holding
tank to allow scum and grease to float to the top, and then dispersed through
leaching lines or dlrectly into the gurden. Since water consumption is halved
through the use of the privy, the number of feet of leaching line or holding
capacity will be similarly reduced. 49 gal/person/day would be adequate.

2.  Excreta cannot be accessible to insects or animals or children,
The conérete design I's impervious to penefration by pests, Insect screening at
the vents prevents flies from entering. [f the prviy is freestanding from the house,
it should be provided with a screen door, The main insect problem is flies, which
can pass through a 1/8" crack. Flies are attracted by smell and seek light.
Sprinkling sawdust on fresh material, and of course, keeping the lid or cover down
when the pﬂvy is not in use will prevent any fly nuisance.

[, o ——— . e e . R



There should be no noticeable odor or unsrghtly conditions.
There will be no odor if the design and operafing instructions are followed
carefully. Make sure the cover fits tight and the vent is unobstructed. If odor
becomes noticeable it is due to one or more of the following reasons:
- Pile is too small, or wrong proportions, unable to maintain
hot temperatures
. Too wet (-add more dry sawdust or peatmoss - turn and mix the pile)
. Too high nitrogen ( add more sawdust or peotmoss, high C/N
material - too much nitrogen smells like ammonia.) ‘
» - Anaerobic process will smell like rotten eggs. ( Not enough
oxygen = turn the pile)

Compost - techmque should be simple. Material should not be handleddirectly,
Maintenance should be minimal.

At least twice a month, the pile should be turned with a pi itchfork. The top,
bottom, sides of the plle should become the new center of the pile, the old center
becomes the outside. Every: six months, the entire pile is shifted to the right-
hand side ( or left ) compartment, and removed six-months later. Keep the access
panel well fastened. The pitchfork sed to turn the pile should be stored inside

- the chamber and’ reserved solely For this job.

Construction must be durable, : :
The concrete provides a tight, sealed chamber, impervious to weather, bocterlol
action and other conditions. - '

Finished material must be free from pathogens and safe to build the soil.

Labaatory and field experiments confirm that pathogens cannot survive the
normally high temperatures of aerobic composting, nor do they survive very

_long in material that is allowed to age. Proper composting and fengthy exposure

to the elements are the cornerstones to purtF’cohon. Beyond this, only sterilizing
all finished material with heat to kill all micro-organisms, good and bad, can
guarant ee complere safety.

The test procedure follewed to study pathogen survival is to inoculate a batch
of material with known pathogens, follow specific compesting and aging pro-
cedures, and then analyze the material in the |oborotory.

[ ]
Westerberg and Wiley ( Applied Microbiolegy, Dec. 69 ) inaculated séwage
sludge in an aercbic composter with polio virus, salmonella, ascaris eggs and
candida albicans. The temperature of 116- 130°F. maintained for three days
killed all indicator pothogens. Gotaas confirms similar experimental results,
indicating that few organisms are able to survive temperatures of 120°F, for
more than an hour. He suggests that natural "biological antagonisms" in the
pile negohvely affect the survivai of pathogens. :

[y

Other evidence mdrcofes tha simple aging kills pathogens. Rodale reports
(Organic Gardening and Farming, Feb. 1972, p. 45) experiments by Bernard
Kenner of the Environmental Protection Agency. Raw sewage inoculated with
salmonella was applied directly to the soul Indicator pathogens survived a

moxlmum of 2] weeks, ;



HEALTH DEPARTMENT APPROVAL

Several Counties in Northern California have granted permits to groups and individuals
to construct and maintain a compost privy on an experimental basis. At first, septic
tank. leach field systems were required for disposal of greywater and as back up for the
privy. Now some Counties are accepting a positive soil percolation test as proof of
back up capability without requiring construction of the system itself.

Before you go to your County for a permit for your privy:

R 1. Read all the literature on composﬁ;-ig you can, especially the works of
.Golueke and Goh:cs ( see bibliography ) and familiarize yourself with

‘ ‘the process.

+ 2, Prepare an outline of your maintenance procedures, including turning process
 ( eg. turn pile early in the morning before fly acﬂv:fy, turn twice a month
or more if‘hecessary; stare turning fork inside privy vault ).

3. If yo'u plan to test the aged compost for pafhogens you should contact-a

' State-approved laboratary about a Standard Fecal Analysis ( Shigella

- Salmonella and Porqslte Ovum)and mclude this in your procedures.

Be persistant with your Health Deparfmenf. They are generally concerned qbout individ-
uals being competant to manage their own excrement. You must allay their fears with

your knowledge of the composting process and attention to details in your procedures.
Don't be bullied!

The California State Office of Appropriate Technology is. conduchng a state-wide study
to evaluate alternative sanitation devices, including composting privys. You might
refer your . Healrh Department to them For more information,
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FARRALONES
COMPOSTING PRIVY

Materials Needed

* 2/3 cubic yard concrete

for slab and grout -

* one sack mortar

* concrete blocks

40-8 in x 16 in stretchers
"20-8 in x 16 in corhers

8 half blocks )
* 40 linear ft rebar % in,

4 ft lengths
1shect4ftx8ttx 5% in

plywood
1sheet4ftxBftx 3 in

p
5 off 2 x 4 x 8 tt
redwood plates

6oft2x2x 8 ft runners
4 sq ft insect screening
12 it x 4 in diamster

caveks TP | % /"'-"gy
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plastic pipe for vent

Construction Sequence

1. Level site, layout, place
vertical rebar

2: Pour slab -

3. Lay blocks, cure 24
hours

- 4. Fabricate top, access

- panel

5. Place vent pipe

6. Make squat plate

7. Build enclosure
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The Farralones . -
Composting Privy
Leaflet, 17 pages, Farra-
lones Institute, 1976 )
Os$US 4.00 from Farra-
lones Institute, Integral
Urban House, 1518 Fifth
Street, Berkeley, Califor-

. nia 94710, USA.

**Our composting toilet
was based on the Farra-
lones 'Composting Privy,
but as we do not.have
‘concrete comer blocks in
our area, we ended up
using 65 stretcher blocks.
This was the only change.
Qur informationwas based

. On a leaflet from the Nim-
bin Homebuilders® Asso-
ciation, PO Nimbin, NSW
2480. Send SAE 1o ask its

- price, .
Chris Martin
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Clivus Multrum Australia Pty. Ltd.

Organic Waste Treatment System

14 Johnson Street — P.0. Box 105 Oakleigh, Victoria 3166
Telephone (03) 569 8466
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1. What can be put into the Multrum?

Besides urine and excrement, toilet paper, kleenex, tampons,
sanitary napkins, disposable diapers (not the plastic part) and
similar bathroom wastes can go in the toilet. Practically all
organic kitchen and household wastes — especially those which
could be a potential odor problem — can go in the garbage
chute. These include cooking liquids, paper towels, grease and
fat, dust pan and even vacuum cleaner refuse, vegetable and
meat . scraps, peelings, and even bones and eggshells. Some
large bones will emerge incompletely deteriorated but will help
rather than harm the process because of their calcium contribu-
tion. Newspaper used for pet litter may, if torn up z bit, also be
included.

2. What should not be pot in the Multrum?

Cans, glass, plastic, chemicals {including such things as sani-
flush and other “‘sanitary’* agents) or large amounts of liquid
of any kind. Nor should large quantities of unshredded news-
paper which can casily be disposed of by other means be in-
cluded. Corrugated cardboard when present in larger than
minute quantities should be omitted because it contains boron,
a plant toxicant. Also, any materials which could get hung up
on the air ducts and impede the scitling of the mass such as
straw or hay should be ¢ither shredded before being put in or
not put in at all. Absolutely no paints or other toxic substances

which might damage plants on which the humus is to be used

should be put in.

3. 1sthe addition of kitchen garbage necessary?

Yes, the addition of kitchen garbage, or some other material
high in cellulose such as leaves, sawdust, shredded hay or
straw, is necessary. This cellulose material is needed to absorb
the liquids, thereby preventing “‘waterlogging’' and the result-

ant anacrobic conditions. This marerial further enhances acra- |

tion by giving the pile a loose structure. The decomposition of
the cellulose material also provides the heat energy needed to
evaporate the water. Another important function is to form a
comzpost pile large enough to promote stability during external
tempcrature and humidity variations. Finally, the cellulose
material provides carbon and growing surface for those or-
ganisms which will take in and convert nitrogen and other
nutrients to stable forms.

4. How often does the Multrum have to be emptied?

The chamber where decomposition takes place is never emp-
tied. Only the material which has passed under the lower parti-
tion and into the storage chamber is to be removed. Frequency
of removal and quantity of material are dependent on the use
characteristics of the household. The storage chamber is large
enough to store several years’ worth of compast from an aver-
age family (4-6) before removal of any material is necessary,

5. How much compost is produced?

If the Multrum were used as the only toilet and kitchen waste
depository, about 80 pounds of compost {(about 20 poundson a
dry weight basis) would be produced per person per year. This
would amount 10 about one and ome half cubic feet per person
per ycar. But, becausc use is bound to be somewhat irregular
(people work during the day and go on vacations), the actual
amount will probably be somewhat less,

o p— A
ROTARY Ty
VENTILATOR % - -

VENTILATION FAN

COMPOST
REMOVAL
HATCH

AlR
INTAKE

Simplicity in waste treatment without
poflution of air, water or land.

6. What are the Fertilizing qualities of the end product?

Multrum compost is an excellent soil amendment because it is
high in organic matter (58% on a dry weight basis) as well as
plant nutrients. The percentages of major plant nutrients —
nitrogen, phosphorus, and potassium (the **N-P-K'* (in terms
of N, P,O,, K,;O) are 2.4%, 3:6%, and 3.9%. Thus, about 3
Ibs. of dry weight {about 10 Ib, **wet" weight) is roughly cquiv-
alent 10 1 Ib, of *‘10-10-10"" fertilizer. The minor plant
nutrients, calcium, magnesium, and sulfur, as well as several
trace nutrients, are also present in significant amounts. For
additional information ask for our literature titled **Chemical
Analysis of Clivus Multrum Compost’*.

7. Istheend pro.dnﬂ safe 1o use in gardens?

Chemical analysis of compost samples from seven Multrum
units has shown that detected amounts of potuntially toxic
metals are well below those levels considered acceprable for
composted sewage sludge to be applied to agricultural soils.
Analysis for soluble salts which might be harmful to soil and
plant life shows that Multrum compost can safely be applied at
the rate of 1.6 dry tons per acre, which is equivalent to 104
pounds “‘wet'’ weight of compost on a 20 x 20 garden plot.
This rate of application will give a nitrogen application rate of
90 pounds per acre, which is considered moderately high. Is is
important to note that about 72% of the nitrogen in Multrum
compost is bound organically, so that it will be released slowly.
Since no industrial waste products {toxic chemicals, etc.) which
are usually present in sewage treatment plants are introduced to
the Multrum, the end product will be free of these materials.
(For additional information ask for our literature titled
*‘Chemical Analysis of Multrum Compost End Product*.)

8. Is the cnd product (tompost) free of disease-producing
organlsms?

Bacteriological analysis of samples from 9 Multrum units
showed that Multirum compost has a bacterial composition
similar to that of soil. In particular, the numbers of pathogenic
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bacteria found in the Multrum compost were very low, and the
kinds (species) of pathogenic bacteria were those which also
occur widely in soil. It is also noteworthy that neither this study
nor a separate study of 8 additional Swedish units found any
fecal coliform bactaia (which are indicators of fecal
contamination). Pathogenic organisms are not likely 1o survive

2-4 years in the Multrum chamber because conditions there are.

unfavorable to them: — The temperature is 100 low much of
the time (optimal conditions for these organisms are those of
the human body), there is no *“*host’’ organism, and they are
likely to be consumed by the organisms that bring about the
composting process. For additional information ask for our
literature titled “Analysis of Bacterial Populations in the Final
Product of Clivus Multrum.’*

9. What about virnses — are they destroyed by the process?

Such viruses as hepatitis, which find water to be a better
medium for their existence than soil, will probably die sooner
in the Multrum than in a scwage treatment plant. Any viruses
which can survive extended periods of time in ordinary soil
conditions could be present in the humus from the Multrum.

Compared to waterborne sewage systems, the Multrum is cer--

tainly less likely to either support viruses or to spread them.

10. Why doesn’t it smeil?

A natural draft, like that in a chimney, causes a suction effect
toward the vent opening above the roof, which in tum causes
air to be drawn in through the air inlet under the compost
storage chamber door. However, whenever the garbage chute
or toilet are opened, air will also be drawn down these openings
into the container and up the vent. Actually, a minute amount
of air is being constantly drawn down the toilet and garbage
chutes cven when they are closed, so that the toilet room and
kitchen are ventilated by the Multrum and kept free of odors.
The small exhaust fan, recommended for most installations,
will insure against the infrequent possibility of odor caused by
downdrafts in the vent.

11. Would any odor coming from the vent above the roof be
offensive or constitute air pollution?

Acrabic decomposition does not produce noxious gases (car-
bon dioxide and water vapor are the main waste products of
the micro-organisms in this process). There is consequenily,

tess odor from the Multrum vent than from the plumbing vents -

on most houses.

12. Don't the chutes and toilet stool get solled and prodoce
odors?

Soiling is infrequent due to the large diameter of the stool and
chute. Odor is not a problem even when there is soiling because
the draf! is maimained carrying odors down toilet and kitchen
waste chutes when the lids are open.

13. How high does the vent stack bave to be?

This depends on the conditions of site and installation, but 20
feet above the toilet or garbage opening, whichever is higher, is
generally adequate to achieve a natural draft, Draft strength
can be enhanced by a small exhaust fan installed in the vent.
(Sec question 10.)

14. Does it produce methane?

As the Multrum is effectively aerobic, no significant amounts
of mcthane are produced. The methane (CH.) measurable in
the stack gas accounts for roughly V: of 1% of the ‘organic
matier being decomposed. Carbon dioxide and water vapor
constitute the major gaseous products from this SYRLIn.

15. How many people can use it?

1t is difficidt to caiculate precise usage paramerers due 1o the
enormous variety of combinations of influential factors je.g.,
lemperature, humidity, nature of material introdnced). It is
known that up to 12 people can use one Multrum vear-round.
given the addition of extending midsections. If use is imer-
mittent or seasonal, of course more people could use it. In pub-
lic facilities where there is a higher proportion of urine 10 feces
than is usual in family situaiions, these figures change sp-
nificantly. (For further information, ask for “*Clves Mulurum
in Public Facilities.’") . .

16. Does it have to be in continnous, yesr-round wse to work ?
The dimensions of the container as well as the nmure of the
process are such that it can take large fluctuations in use. All
waste materials bring with them the microorganioms which ef-
fect their own destruction. Even if there is no inpex for long
periods of time enough organisms will have survived so that, in
combination with those introduced with the fresh wastes, the
population will quickly increase.

17. What bappens if it fills up?

If used with reasonable consideration 10 the recommended
numbers of people per Multrum as weil as to the effect of cer-
tain conditions (ambient temperatures, homidity, e1c.) it will
Dot fill up. The process is continuous with regard to both the
decomposition and the slow glacier-like moweanent of the mass
towards the removal chamber. The container is designed so
that the rate of input to some extent regulates the rate of

" motion towards the storage chamber (i.e., the hemnvier the mass

is the faster it moves). The process docs, ip facl. work best
when the container is nearly full during continuows use.

18. Why must the container be so big?

The large operating volume of an almost full container is the
only practical guarantee against extreme conditions thar would
harm the decomposition (e.g., drying out, gertimg Loo wet, 1o
hot or too cold, changes in PH etc.) Smail piles of decom-
posing matter (less than 4 x 4') need 10 be “‘coddled”
{watered, stirred, etc.) to prevent these conditions from dis
rupting the process.

19. Can the Multrum cver go out of commission?
‘l‘heMu!uumisanenvimnmmwhichmppomngrut variety
of living creatures essential 1o the process. These have specific
environmental requirements which must be considered. 1f sub-
stantial quantitics of disinfectants, drain cleaner or fumigants
(i.c., bacterial poisons) are introduced, the number of
organisms that carry on decomposition can be reduced to the
point where the process will cease. Flooding or limiting the
entry of air into the Multrum will shift the aerobic action to the
undesirable anaerobic for as long as these conditions persist.

20. Is the process In the Multram sensitive to varistions snd/or
extremes in temperature?

The microorganisms which do the work in the Multrum are
quite flexible with respect to temperature, Although they func-
tion best between room temperature and human body tempera-
ture, if the temperatures go lower, their activity will slow down
until they are finally dormant, only to resume activity when it
warms up again. If temperatures go higher than the optimal
range used for this group of microorganisms, some may die,
but there will always be enough left to multiply rapidly again
when temperatures are suitable, unless of course, the entire
mass is subjected to intense and prolonged heat, which would
sterilize it.
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21. What H something valuable falls down either chute? Can it
be recovered? '

An access port is provided with the system to be located in a
convenicnt position after the tank is installed to allow for the
recovery of objects inadvertently dropped in. Nothing is ever
really lost in the Multrum. Everything is retrievable either
sooner or later, and if it is inorganic (e.g. spoons and forks), it
will show hardly any effects of the process.

22. Could insects and rodenits be 2 problem?

The wastes deposited in the Multrum certainly constitute an
attractive nutrient source for both rodents and insects, How-
ever, the screening on the air inlets and outlets and the neces-
sarily tight lids on all access ports (toilet or garbage lids) make
it quite unlikely for the former to ever enter the container,
Insects are a more complex problem because many species are
to be regarded as beneficial decomposers. When uncontrolled
by natural predators, insects can increase rapidly in numbers
and become a nuisance. Such occutrences are increasingly un-
Kikely as a bealthy balance between predators and decomposers
gets established in this mini eco-system. Several organic pesti-
cides, available on the market or through this company, can be
used to control such pests (e.g., fruit flies) during this period.
Pesticides cohtalning chlorinated hydrocarbons or nerve
poisons are not recommended.

23. Does it use any waler atall?

Conventional toilets use water to transport the wastes to a cen-
tral treatment plant (if not a river, lake or ocean). As the Mul-
trum is the *‘treatment plant’ and is located in the house di-
rectly under or dose to the toilet, there is no need for wates to
perform this function. Wastes enter the Multrum from the
toilet or kitchen refuse opening directly by gravity through ver-
tical chutes. Any weter used in connection with the Multrum is
for cleaning purposes only, and for this very small amounts are
needed.

- 24. How much water is saved when s Multram |Is nsed instead

of & flash tollet? ‘
An average family of four uses 40,000 to 50,000 gallons per

year of fresh water to flush toilets alonc. Use of the Multrum

permits a saving of all this water, which generally accouns for
40-50% of the total water used in the home,

2%. Does the Multruam have 10 be insalated?

The Multrum standard mode is pre-insutated with ¥ polyure-
thane foam. This conserves the heat generated by the activity
of the microorganisms, helping to maintain a constant and ade-
quate rate of decomposition. Under extremety cold conditions,
additional insulation should be added. The large container,
recommended for public installations only, is pot pre-
insulated, and insulation must be applied by the purchases, if
site conditions dictate.

26. Could the bent generated in the Multrum affect the tem-
peratate of & basement?

The heat generated by the decomposition process in the Mul-
trum is equivalent to that of a 40 wait light bulb per person
using the unit (or one kilowatt hour per person per day). This
heat can be recovered by means of a heat exchanger placed in
the vent itself. The contribution to household heat woukl be
significant in a well insulated house. Note also that the vent
systemn equipped with a heat exchanger can serve as a con-
trolled ventilation system for a well insulated house allowing a
potential saving of up to 30% in fuel usage. The company does
not sell or recommend any particular heat exchanger.

27. Can It be used in orban areas in multl-story dwellings?
There is in principle no limit ¢ the type of building in which
this system can be used. Iis present design and dimensions,
however, make it most readily adaptable 10 1, 2 or 3 story
buildings in rural or urban areas.

28. Can it be attached to a second story toilet?

Although the rather large dinmeter of the chute must be con-
sidered when designing the house with this arrangement in
mind, two toilets can be connected to one Clivus Multrum
tank. If one bathroom is on the floor above the other, the lower
toilet may be located stightly to the side of the chute coming
down from the floor above, and the two chutes enter the tank
in the cdlar, side by side. It is also possible to have two toilets
back-to-back on the same floor connecting to a single Multrum
unit.

29. Can the tank be set in ground that is habltually or sea-
sonully wet? :

The container is impervious to water, but it should be placed on
a drained surface to prevent a flooded basement from floating
the tank. It should not, however, be placed so deep that water
can enter the air intake point.

30. Can the Moltrum be installed at high altitudes?

Yes, but cold winter weather combined with continuous use
may necessitate supplementary heat and/or insulation to main-
tain an adequate rate of decomposition.

31, How about the desert?

The Multrum is insulated to protect the process from the great
fluctuations in temperature occurring between day and night.
Warm, dry desert air should serve only to enhance the process
of decomposition by keeping it warm and rapidly evaporating
the liquid. In some cases the decomposing pile might get toc
dry, necessitating the addition of some liquid.

32. What is the difference between the Muitrum and 2 pit
privy?

a) A Multrum can be instalied either in a howse or in an
outhouse.

b) Where the Multrum is used, toilet odors are drawn down
the toilet chute. (see Question 10.)

¢) The effectively acrobic decomposition in the Multrum, as
opposed to the anaerobic decomposition (putrifaction) in a
privy, does pot create foul odors leaving through the vent.

d) The Multrum container is impervious and hence conserves
the nutrients for eventual return to the topsoil, and contains
and destroys diseasecausing organisms, A privy allows
nutrients and disease-causing crganisms to leach into the
ground, possibly polluting wells and waterways, and wasting
nutrients.

33. What is to be done with (he wathwater, given that it is not
treated in the Mulum?

The bath, dish and wash water from houscholds (sometimes
called “‘greywater’’) is to be distinguished in scveral respects
from ordinary sewage which contains toilet wastes. Washwater
contains only 10% of the nitrogen and very few of the disease-
causing organisms. Therefore, the potential for pollution of
groundwater by nitrates and discase organisms is greatly re-
duced compared to that of ordinary sewage disposed by a sep-
tic system. Furthermore, the organic pollutants in washwater
are more easily decomposed than thosc in sewage, 5o that treat-
ment of these substances is more likely to be complete in the
soil. Greywater could be infiltrated into the topsoil with less
danger of causing damage to ground water, provided that the

. soil below the leaching bed is pameabic and the distance be-

tween the bottom of the leaching bed and the water table is at
least 4 feet. Because a Multrum saves 40% of the houschold's
water, the size of the leaching field could be correspondingly
reduced. Additional information on this topic is available upon
request, and prospective Multrum buyers should contact local
health officials to.determine local greywater treatment require-
ments.
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No Water

No Drainage
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Rota-Loo is a self-contained toilet
system that is as simple, clean and
hygienic as the conventional water
closet-but doesn’t use a single drop of
water. Just natures own efficient
Processes,

Rota-Loo uses naturally occurring
aerobic organisms to break down organic
wastes into harmless humus, which looks
and smells like garden compost.

N 0 Odour

No Chemicals

Easy To Maintain

Simple To Use

Low Cost
Installation

1 . '
— Environmentally

Sound ‘

And, because Rota-Loo is completely
self-contained, there is noneed for septic
pits, plumbing or drainage. Which means
you can install a Rota-Loo anywhere, even
next to ecologically sensitive waterways.

Rota-Loo has been designed to cater
for year-round use by a family of five to
six, The whole system is easy to maintain
and needs emptying only once during
every one to three years, depending on
usage. )




Here’s how Rota-1.oo works.

The system takes its name from a
unigque fourchambered waste collection
tank which is installed immediatety’
beneath the toilet room. As each chamber
is filled, the tank is rotated to bring the
next chamber into use.

Liquid is evaporated from the waste by
a small heater in the bottom of the tank,
and a fan draws the vapour up through
the vent pipe to the atmosphere.

The solid waste remaining in the tank is
then slowly converted to humus by
naturally occurring agrobic organisms,

When all four chambers of the tank
have been used, humus in the first
chamber may be removed and buried in
the earth. The empty chamber is once
again ready for use

Odourless

The fan and Rota-Loos own natural
venting system ensure that there is no
odour associated with the composting
process. Both the fan and the low-powered
heater are econornical to run from a
standard 240 volt AC power outlet. A 12
wolt DC fan is also available to run from a
solar module.

The fan runs continuously while the
house is occupied, drawing air through the
system and venting to the atmosphere, This
also ensures that all odours are evacuated
from the toilet room even when the toilet
is in use

If the house is unoccupied for more
than a ocouple of days, the fan may be
switched off and then the natural venting
of the systemn will disperse odours.

The heater is used to evaporate liquid
from the system only when needed. The
tising level of liquid in the waste tank is
shown on a liquid indicator tube. The
heater is switched on and the liquid -
evaporates.

During summer in warm climates, the
heater may need to be used as little -as one
day per week, while in winter in cold
mountain regions, this time may be needed
to be extended to five to six days,
depending on usage.

Installation

Row-Loo i simple to install for a
handyperson in less than a day. Full
instructions and advice are supplied with
each unit.

The Rota-Loo tank should be placed on
an insulating pad on a dry, level surface. It
is also important to insulate the tank and
vent pipe in regions where the ambient
temperature is likely to fall below 18°
Celsius for more than a few days. This will
aid the aerobic organisms to continue the
composting process,

The support surface for the tank should
be capable of holding the weight of a full
tank-approximately 500kgs. Because the
Rota-Loo tank is round, the position of the
toilet pedestal, vent pipe connection and
service hatch may be located in any one of
a number of combinations. The vent pipe
may be installed to pass vertically through
the toilet room, or through an outside wall
at 45 degrees and then up an outside wall.

Environmentally Safe

The end product of the Rots-Loo waste
composting process is humus. To assist in
the composting process, a handful of
kitchen scraps, chopped up vegetable
peelings and perhaps onee a week, some
grass clippings, straw or hay can be added
to the Rota-loo tank.

The end product should be disposed of
in accordance with local Health'
Department regulations. In some cases, this
means burying the humus in the earth to
a depth of 30cms (12 inches) and covered
with 20cms (8 inches) of soil.

Versatile

Rota-Loo is designed to be instalied
beneath the toilet room. It is ideally suited
to high set and split level buildings.
However, if the building is built on a flat
slab with no space below, Rota-Loo may be
just as easily installed outside the main
building. On a sloping site, the slope may
be excavated to accommodate the Rotw-Ioo
tank. :

Cleaning

The seat, bowl and pedestal may be
cleaned with water and a mild liquid
cleaner or detergent, ensuring no cleaner
enters the Rota-Loo chamber Use
disinfectant only on a damp sponge.

To purchase a Rota-Loo please contact:

J
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VENT PIre —

SEAT, LID AND
PEDESTAL

CONNECTING
PIPE
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Specifications .

Rota-Loo s manufactured from durable
fibreglass-reinforced isothalic chemical-
resistant resins. The external tank is coated
with a tough, white gel coating.

Overall dimensions are; Diameter
1300mm including flange; height 1060mm
including flanges. Overall dimensions of the
toilet pedestal are: length 520mm: width
450mm; height 420mm.

A Rota-Loo package consists of: outer
tank, internal rotating tank, fan motor
assembly- 20w, heating unit - 200w, toilet
pedestal with seat and lid, meta} emptying
chute, tiquid level indicator, dual switch;
power lead, rain cover.

Electrical rating: 240 volt. 220 Watts
(max). 50 Hz.

A cornplete set of care maintenance and
installation instructions is supplied with
every unit.

Rota-Loo carries a 12-month factory
warranty and is approved by Australian
Health Departments.

ROTA-LOO is manufactured in
Australia and distributed by

Fse
Pl - g
Environment Equipment Pty Ltd,

1/32 Jarrah Drive, Braeside, Victoria, 3195.
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The Australian-made Biolet is a
self-contained waterless toilet
system ideal for holiday homes and

locations with infrequent visitors.

_ Instead of using water to carry
3 wastes away, Biolet uses naturally
occurring aerobic organisms to
break down organic wastes into
harmless humus which looks and

Biolet is also the ideal alternative
to a septic system for the small
household of two adults and a child.

Because Biolet is completely self-
contained, there is no need for
plumbing, drainage or septic pits.
Which means you can install Biolet
anywhere, even next to ecologically
sensitive waterways,

A correctly installed and
maintained Btolet is odour free, is
easy to clean and absolutely safe for
you and the environment.

No water

No drainage

No odour

No chemicals

Easy to maintain

Simple to use

Low cost
installation

Environmentally
sound




Here’s how Biolet works

Your Biolet toilet comes ready to
install. All that is needed is an
electrical outlet and the connection of
a simple ventilation pipe for Biolet to
go into immediate operation in any
toilet room.

Biolet works on the principle of
converting solid toilet wastes to
humus through the operation of
naturally occurring aerobic organisms.
The first step in this process is the
removal of excess liquid from the
waste. This typically reduces the
volume of waste by more than 90%.

Liquid is evaporated from the waste
in the Biolet with the help of a low
powered heater. A small fan blows
warmed air through the composting
waste and draws vapour up through
the vent pipe to the atmosphere.

The continuous venting system also
ensures that there is no cdour
associated with the composting
process.

Installation

Biolet is simple to install for a
handyperson in a couple of hours. Full
instructions and advice are supplied
with each unit.

The Biolet should be positioned
against the wall of the toilet room.
Drill a hole through the wall or ceiling
for the supplied ventilation pipe and
connect the ventilation pipe to the
toilet.

If the ventilation pipe has to pass
through unheated spaces, ensure the
pipe is well insulated.

The warm air provided by the
heater and fan also assists in the
breakdown of the solid waste by
supplying the aerobic organisms with
oxygen. Agitation of the rake
mechanism also ensures proper
aeration of the compost as it
continues to break down into
environmentally safe humus.

After a period of from 3 to 8
months (depending on usage) humus
may be removed from the collecting
tray. The humus should be disposed of
in accordance with local Health
Department regulations. In some
cases, this means burying the humus
in the earth to a depth of 30 ems
{12 inches) and covered with 20 cms
(8 inches) of soil. .

o Start up

To activate the aerobic organisms
which will break down wastes into
harmiess humus, we supply you with a
humus-starter. The starter is simply
distributed evenly inside the Biolet
which is then ready for operation.
Humus starter supplies the original
micro-organisms which start breaking
down the waste.

Maintenance

The only maintenance your Biolet
will need is periodic mixing of the
compost using the rake handle and
removal of humus when the humus-
tray is full. This is fully explained in
the owner’s guide supplied with each
Biolet.

Biolet is not recommended for use
by persons who use antibiotic or
diuretic medicines for extended
periods of time.

Empty the supplied humus-starter
into the toilet. Connect the power cord
to the nearest earthed 240 Voit AC
power outlet and check the Biolet
thermostat in accordance with the
owner's guide,

Your Biolet is now ready for
operation, :

Cleaning

The seat bowl and pedestal may be
cleaned with water and a mild liquid
cleaner or detergent, ensuring no
cleaner enters the composting
chamber. Use disinfectant only on a
damp sponge as it may interfere with
the proper operation of the aerobic

specifications

Biolet is manufactured from strong,
durable fibreglass and is fitted with a
tough polyurethane seat. All internal
fittings are made from stainless steel.

Overall dimensions: Height 700mm:;
Width 530mm; Depth 780mm.

Necessary floorspace in front of
Biolet for emptying the humus-tray is
600mm x 1000mm.

Vent pipe: The vent pipe and
insulation may be purchased from
your local plumbing supply store or
your Biolet supplier.

Capacity per unit:

Biolet is designed for intermittent
use in holiday homes or similar
locations by up to 6 persons. It is not
recornmended for year round use in
these locations by more than three
persons.

Biolet can handle occasional
overloads of short duration,
A transparent, external fluid-level
indicator warns of overuse. In this
case excess fluids may be drained off
and disposed of.

Biolet carries a 12 month factory
warranty, Biolet is approved by
Australian Health departments.

Please Note: In full time
residential situations we recommend
the installation of our Rota-loo
biological composting toilet which
has the capacity to permanently cater
for a family of up to 6 persons.

organisms.

Vent pipe connection

Component plate
containing fan motor
heating element &
thermostat

Mixer/rake handle

=T

___—TF

Seat & cover

J

Compost cover

[\

Alr flow channel
Compost chamber.

Combined mixer and
rake on central shaft

Alr flow-channel

Grate

Humaus collection tray

Hatch cover

Liquid level indicator

To purchase a Biolet please contact:

BIOLET is manufactured in
Australia and distributed by

Environment Equipment Pty Ltd
1/32 Jarrah Drive, Braeside,
Victoria, 3195.

Telephone: (03) 587 2447

Fax: (03587 2082




Composting
T0|Iet .

Your solution to the
‘problems of septic, flush
and other toilet systems.

DOWMUS is 4 state-of-the-art, low cost,

e 3 hygienic, waterless toilet system, Australian

designed and manufactured to safely convert
your sewage, paper and kztchen ‘scraps into
| ~ valuable compost.

Printed on 100% Recyded Paper - Recyde it in your DOWMUS
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What’s so good about DOWMUS ?

+ REDUCEScosts

4+ Saves precious clean water

4+ Cuts water usage by an average of 20%

4+ No water connection necessary

+ Requires no soakage/transpiration areas
4+ No expensive plumbing or clogged drains
4+ No pumpout required

4+ No chemicals to add

+ No ongoing maintenance charges

+ PRODUCES valuable garden compost
4+ Has no polluting discharges
4+ Easy to operate & maintain
4+ No noisy flush
4+ Easy clean non-stain toilet chute
4+ No lingering odors in toilet or
bathroom

4+ RECYCLES compostable wastes
conveniently _

4+ Major component 100% recycled plastic

4+ Recycles nutrients reducing water
pollution

Low Set

- N7/
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[’ Cu'npu:ing Tone ¥
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T _we A + APPROVED by the Queensland Health
//’ T Department
RSN \/";-:;}\-]\ 4+ Can be used on any soil type, even
FEN ! T
j 4+ Works well in high water table areas
4 Suitable for all domestic and public
0 500 000 buﬂdmgs .
+ Planning a concrete slab house? No
problem.
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SITE AND INSTALLATION REQUIREMENTS

The main component of the system consists of a robust injection molded
plastic chamber. The dimensions of this chamber are 1.76 metres wide and
1.76 metres high. The chamber should ideally be installed prior to floor
construction. Plan to allow a space of 1.8 - 2 metres x 1.8 - 2 m below the
intended floor /slab base. In low-set and slab on ground construction this
will require excavation of a hole 2 metres wide and at least 1.8 metres deep

After installation the chamber can be backfilled with clean soft fill.

HIGHSET & LOWSET SUPPORTED HOUSES
The toilet can be located anywhere on the external wall of the floor planin
this type of construction.

CONCRETE SLAB-ON-GROUND HOUSES

In this type of construction the toilet can be located anywhere adjacent to the
external wall of the floor plan. The footing will need to be suspended over
the composting chamber.

Installation is usually necessary prior to floor construction in all lowset
houses. ‘

~

omestic

FOR MORE INFORMATION
g CONTACT: rganic
. DOWMUS PTY LTD
- PO BOX 51 aste
MAPLETON
QLD. 4560 anagement
Phone 074- 414 144 or 018 190 583 . .
2104414 653 tilisation
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WASTE IN TROUBLED WATERS
A CASE FOR ALTERNATIVE
SEWAGE TREATMENT

Leonie Crennan
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Order form

Send order form to:

The Secretary

Centre for Environmental Studies

Department of Geography and Environmental Studies,
University of Tasmania,

GPO Box 252C, Hobart , Tasmania 7001, Australia

Please supply ......cccevuuee copies of

WASTE IN TROUBLED WATERS: A CASE FOR ALTERNATIVE SEWAGE
TREATMENT
by Leonie Crennan

Name:

oooooooooooooo

AdAress: e esecsereernssinnns

------------------------------

.....................................................................................

................

Cheque/Money Order in Australian dotars should be made payable to the University of
Tasmania:

I enclose payment for ................. copies @ AUS$18.00 each plus $3.00 postage
(surface mail only).

: JO (total amount) s

This paper examines the foundation of sewerage technology from an historical
and sociological perspective, and explores possible solutions to the political ,
social, technical, and environmental problems that water-carriage sewage
dlSposal has created. The difficulties individuals and communities encounter
in obtaining official approval for alternative systems such as composting and
other on-site treatments, are also discussed.




