
THE END IS NEAR

L
adies and gentlemen, allow me to introduce you to a
new and revolutionary literary device known as the
self-interview! (Applause heard in background.
Someone whoops.) Today I’ll be interviewing

myself. In fact, here I am now. (Myself walks in.)
Me: Good morning, sir. Haven’t I seen you somewhere before?
Myself: Cut the crap. It’s too early in the morning for this. You

see me every time you look in the mirror, which isn’t very often, thank
God. What, for crying out loud, would possess you to interview your-
self, anyway?

M: If I don’t, who will?
MS: You do have a point there. In fact, that may be an issue wor-

thy of contemplation.
M: Well, let’s not get off the track. The topic of discussion today is a

substance near and dear to us all. Shall we step right into it?
MS: What the hell are you talking about?
M: I’ll give you a hint. It often can be seen with corn or peanuts on

its back.
MS: Elephants?
M: Close, but no cigar. Actually, cigar would have been a better guess.

We’re going to talk about humanure.
MS: You dragged me out of bed and forced me to sit here in

front of all these people to talk about CRAP?!
M: You wrote a book on it, didn’t you?
MS: So what? OK, OK. Let’s get on with it. I’ve had enough of
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your theatrics.
M: Well, first off, do you expect anyone to take the Humanure

Handbook seriously?
MS: Why wouldn’t they?
M: Because nobody gives a damn about humanure. The last thing

anyone wants to think about is a turd, especially their own. Don’t you think
that by bringing the subject to the fore you’re risking something?

MS: You mean like mass constipation? Not quite. I’m not going
to put any toilet bowl manufacturers out of business. I’d estimate that
one in a million people have any interest at all in the topic of resource
recovery in relation to human excrement. Nobody thinks of human
manure as a resource; the concept is just too bizarre. 

M: Then what’s the point?
MS: The point is that long-standing cultural prejudices and

phobias need to be challenged once in a while by somebody, anybody,
or they’ll never change. Fecophobia is a deeply rooted fear in the
American, and perhaps even human, psyche. But you can’t run from
what scares you. It just pops up somewhere else where you least
expect it. We’ve adopted the policy of defecating in our drinking
water and then piping it off somewhere to let someone else deal with
it. So now we’re finding our drinking water sources dwindling and
becoming increasingly contaminated. What goes around comes
around.

M: Oh, come on. I drink water every day and it’s never contaminat-
ed. We Americans probably have the most abundant supply of safe drinking
water of any country on the planet.

MS: Yes and no. True, your water may not suffer from fecal con-
tamination, meaning intestinal bacteria in water. But how much chlo-
rine do you drink instead? Then there’s water pollution from sewage
in general, such as beach pollution. But I don’t want to get into all
this again. I’ve already discussed human waste pollution in Chapter
Two.

M: Then you’ll admit that American drinking water supplies are
pretty safe?

MS: From disease-causing microorganisms, generally yes, they
are. Even though we defecate in our water, we go to great lengths and
expense to clean the pollutants out of it. The chemical additives in
our water, such as chlorine, on the other hand, are not good to drink.
And let’s not forget that drinking-water supplies are dwindling all
over the world, water tables are sinking, and water consumption is on
the increase with no end in sight. That seems to be a good reason not
to pollute water with our daily bowel movements. Yet, that’s only half
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the equation.
M: What do you mean?
MS: Well, we’re still throwing away the agricultural resources

that humanure could be providing us. We’re not maintaining an
intact human nutrient cycle. By piping sewage into the sea, we’re
essentially dumping grain into the sea. By burying sludge, we’re
burying a source of food. That’s a cultural practice that should be
challenged. It’s a practice that’s not going to change overnight, but
will change incrementally if we begin acknowledging it now.

M: So what’re you saying? You think everybody should shit in a five-
gallon bucket?

MS: God forbid. Then you wouldsee mass constipation!
M: Well then, I don’t understand. Where do we go from here?
MS: I’m not suggesting we have a mass cultural change in toilet

habits. I’m suggesting that, for starters, we need to change the way we
understand our habits. Most people have never heard of such a thing
as a nutrient cycle. Many people don’t even know about compost.
Recycling humanure is just not something people think about. I’m
simply suggesting that we begin considering new approaches to the
age-old problem of what to do with human excrement. We also need
to start thinking a bit more about how we live on this planet, because
our survival as a species depends on our relationship with the Earth.

M: That’s a beginning, but that’s probably all we’ll ever see in our life-
time, don’t you think? Some people, like you for example, will think about
these things, maybe write about them, maybe even give them some lip serv-
ice. Most people, on the other hand, would rather have a bag of cheese puffs
in one hand, a beer in the other, and a TV in front of them. 

MS: Don’t be so sure about that. Things are changing. There are
more than a few people who will turn off their TVs, pick the orange
crumbs out of their teeth, and get busy making the world a better
place. I predict, for example, that composting toilets and toilet sys-
tems will continue to be designed and redesigned in our lifetimes.
Eventually, entire housing developments or entire communities will
utilize composting toilet systems. Some municipalities will eventual-
ly install composting toilets in all new homes.

M: You think so? What would that be like?
MS: Well, each home would have a removable container made

of recycled plastic that would act as both a toilet receptacle and a
garbage disposal.

M: How big a container?
MS: You’d need about five gallons of capacity per person per

week. A container the size of a 50-gallon drum would be full in about



two weeks for an average family. Every household would deposit all of
its organic material except graywater into this receptacle, including
maybe some grass clippings and yard leaves. The municipality could
provide a cover material for odor prevention, consisting of  ground
leaves, rotted sawdust, or ground newsprint, neatly packaged for each
household and possibly dispensed automatically into the toilet after
each use.This would eliminate the production of all organic garbage and
all sewage, as it would all be collected without water and composted at
a municipal compost yard.

M: Who’d collect it?
MS: Once every couple of weeks or so, your municipality or a

business under contract with your municipality would take the com-
post receptacle from your house. A new compost receptacle would
then replace the old. This is already being done in the entire province
of Nova Scotia, Canada, and in areas of Europe where organic kitchen
materials are collected and composted. 

When toilet material is added to the collection system, your
manure, urine  and garbage, mixed together with ground leaves and
other organic refuse or crop residues, would be collected regularly,
just like your garbage is collected now. Except the destination would
not be a landfill, it’d be the compost yard where the organic material
would be converted, through thermophilic composting, into an agri-
cultural resource and sold to farmers, gardeners, and landscapers
who’d use it to grow things. The natural cycle would be complete,
immense amounts of landfill space would be saved, a valuable
resource would be recovered, pollution would be drastically reduced,
if not prevented, and soil fertility would be enhanced. So would our
long-term survival as human beings on this planet.

M: I don’t know . . .  how long before people will be ready for that?
MS: In Japan today, a similar system is in use, except that rather

than removing the container and replacing it with a clean one, the
truck that comes for the humanure sucks it out of a holding tank. Sort
of like a truck sucking the contents out of a septic tank. 

Such a truck system involves a capital outlay about a third of
that for sewers. One study which compares the cost between manual
humanure removal and waterborne sewage in Taiwan estimates man-
ual collection costs to be less than one-fifth the cost of waterborne
sewage treated by oxidation ponds. That takes into account the pas-
teurization of the humanure, as well as the market value of the result-
ant compost.1

M: But that’s in the Far East. We don’t do stuff like that in America.
MS: One of the most progressive large scale examples I have
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seen is in Nova Scotia, Canada. On November 30, 1998, Nova Scotia
banned all organic material from entering its landfills. The Province
provides free receptacles for every household to deposit their food
scraps into. So when a banana peel or burnt pop-tart gets pitched into
the trash, it goes into the greencart along with egg shells, coffee
grounds, and even cereal boxes, waxed paper and file folders. Then,
every two weeks, a truck comes around, just like the standard garbage
trucks we’re used to seeing, and picks up the organic material. From
there, it goes to one of many central composting yards, where the
material gets run through a grinder and shoved into a giant compost-
ing bin. Within 24 to 48 hours, the thermophilic microorganisms in
the garbage have raised the temperature of the organic mass to 60-
700C (140-1580F). And it’s a totally natural process.

The Netherlands was one of the first countries to mandate large
scale source separation of organic material for composting, having
done so since 1994; in at least five European countries, such separa-
tion is common.2 Since 1993, in Germany, for example, discarded
waste material must contain less than 5% organic matter, otherwise
the material has to be recycled, mainly by composting.3 In England
and Wales, a target has been set to compost a million tonnes of organ-
ic household material by the year 2000.4

M: But those are not toilets.
MS: Can’t you see? This is only one small step away from col-

lecting toilet materials and composting them, too. Toilets will be
redesigned as collectiondevices, not disposaldevices. We’ve developed
the art, science and technology of composting enough to be able to
constructively recycle our own excrement on a large scale. 

M: So why don’t we?
MS: Because humanure doesn’t exist, as far as most compost

professionals are concerned. It’s not even on the radar screen. Human
manure is seen as human waste, something to be disposed of, not recy-
cled. When I was visiting composting operations in Nova Scotia, one
compost educator told me there were 275,000 metric tonnes of animal
manures produced annually in his county suitable for composting.
He did not include human manure in his assessment. As far as he was
concerned, humans are not animals and they don’t produce manure. 

To give you an example of how clueless Americans are about
composting humanure, let me tell you about some missionaries in
Central America.

M: Missionaries?
MS: That’s right. A group of missionaries was visiting an

The Humanure Handbook — Chapter 10: The End is Near           229



indigenous group in El Salvador and they were appalled by the lack
of sanitation. There were no flush toilets anywhere. The available toi-
let facilities were crude, smelly, fly-infested pit latrines. When the
group returned to the United States, they were very concerned about
the toilet problem they had seen and decided they should help. But
they didn’t know what to do. So they shipped a dozen portable toilets
down there, at great expense. 

M: Portable toilets?
MS: Yeah, you know, those big, plastic outhouses you see at rest

stops along the highways, at construction sites and festivals. The ones
that smell bad, and are filled with a blue liquid choked with floating
turds and toilet paper.

M: Oh yeah.
MS: Well, the village in El Salvador got the portable toilets and

the people there set them up. They even used them — until they
filled up. The following year, the missionaries visited the village
again to see how their new toilets were working.

M: And?
MS: And nothing. The toilets had filled up and the villagers

stopped using them. They went back to their pit latrines. They had a
dozen portable toilets sitting there filled to the brim with urine and
crap, stinking to high heaven, and a fly heaven at that. The mission-
aries hadn’t thought about what to do with the toilets when they were
full. In the U.S., they’re pumped out and the contents are taken to a
sewage plant. In El Salvador, they were simply abandoned.

M: So what’s your point?
MS: The point is that we don’t have a clue about constructively

recycling humanure. Most people in the U.S. have never even had to
think about it, let alone do it. If the missionaries had known about
composting, they may have been able to help the destitute people in
Central America in a meaningful and sustainable way. But they had
no idea that human manure is as recyclable as cow manure.

M: Let me get this straight. Now you’re saying that humans are the
same as cows?

MS: Well, all animals defecate. Many westerners simply won’t
admit it. But we’re starting to. We Americans have a long way to go.
The biggest obstacle is in understanding and accepting humanure
and other organic materials as resource materials rather than waste
materials. We have to stop thinking of human excrement and organ-
ic refuse as waste. When we do, then we’ll stop defecating in our
drinking water and stop sending our garbage to landfills.

It’s critical that we separate water from humanure. As long as
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we keep defecating in water we’ll have a problem that we can’t solve.
The solution is to stop fouling our water, not to find new ways to clean
it up. Don’t use water as a vehicle for transporting human excrement
or other waste. Humanure must be collected and composted along
with other solid (and liquid) organic material produced by human
beings. We won’t be able to do this as long as we insist upon defecat-
ing into water. Granted, we can dehydrate the waterborne sewage
sludge and compost that. However, this is a complicated, expensive,
energy-intensive process. Furthermore, the sludge can be contami-
nated with all sorts of bad stuff from our sewers which can become
concentrated in the compost.5

M: Composting sewage sludge is bad?
MS: No. In fact, composting is probably the best thing you can

do with sludge. It’s certainly a step in the right direction. There are
many sludge composting operations around the world, and when the
sludge is composted, it makes a useful soil additive. I’ve visited
sludge composting sites in Nova Scotia, Pennsylvania, Ohio, and
Montana, and the finished compost at all of the sites is quite impres-
sive.

M: It’ll never happen (shaking his head). Face it. Americans,
Westerners, will never stop shitting in water. They’ll never, as a society, com-
post their manure. It’s unrealistic. It’s against our cultural upbringing.
We’re a society of hotdogs, hairspray and Ho-Hos, not composted huma-
nure, fer chrissake. We don’t believe in balancing human nutrient cycles! We
just don’t give a damn. Compost making is unglamorous and you can’t get
rich doing it. So why bother?!

MS: You’re right on one point — Americans will never stop shit-
ting. But don’t be so hasty. In 1988, in the United States alone, there
were only 49 operating municipal sludge composting facilities.6 By
1997, there were over 200.7 The U.S. composting industry grew from
less than 1,000 facilities in 1988 to nearly 3,800 in 2000 and that num-
ber will only increase.8

In Duisberg, Germany, a decades-old plant composts 100 tons of
domestic refuse daily. Another plant at Bad Kreuznach handles twice
that amount. Many European composting plants compost a mixture
of refuse and sewage sludge. There are at least three composting
plants in Egypt. In Munich, a scheme was being developed in 1990 to
provide 40,000 households with “biobins” for the collection of com-
postable refuse.9

It’s only a matter of time before the biobin concept is advanced
to collect humanure as well. In fact, some composting toilets already
are designed so that the humanure can be wheeled away and com-
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Butler, Pennsylvania, U.S., sewage sludge composting facility (above). 

Missoula, Montana, sewage sludge, after composting, is bagged and sold for
home gardens (below). 

A Nova Scotian compost operator inspects the windrow sewage sludge com-
posting operation (bottom).

All photos by author.



posted at a separate site. Eventually, municipalities will assume the
responsibility for collecting and composting all organic material from
urban and suburban human populations, including toilet materials.

M: Yeah, right.
MS: And you are now revealing the main obstacle toward a sus-

tainable society. Personal attitude. Everything we take for granted
today — shoes, clothing, metal tools, electronic equipment, heck,
even toilet paper, exists for one reason, and one reason only: because
someone in the past cared about the future. You’d be running around
naked today chasing rabbits with a stick if people in the past hadn’t
made things better for us in the present. We all have an obligation to
our future generations. That’s what evolution is and that’s what sur-
vival of the species requires. We have to think ahead. We have to care
about our descendants too, and not just about ourselves. That means
we have to understand that waste is not good for us, or for future gen-
erations. When we dump endless amounts of garbage into the envi-
ronment with the attitude that someone in the future can deal with it,
we are not evolving, we’re devolving.

M: What’s that supposed to mean?
MS: It’s simple enough. OK, you have trash. You don’t throw the

trash “out.” There is no “out.” It has to go somewhere. So you simply
sort the trash into separate receptacles in your home, and that makes
it easy to recycle the stuff. When it’s recycled, it’s not wasted. A chim-
panzee could figure that out. It’s easy to understand and it’s easy to
do. 

A lot of compost that’s been produced by big composting plants
has been contaminated with things like batteries, metal shards, bot-
tle caps, paints and heavy metals. As a result, much of it hasn’t been
useful for agriculture. Instead, it’s been used for filler or for other
non-agricultural applications, which, to me, is absurd. The way to
keep junk out of compost is to value compostable material enough to
collect it separately from other trash. A household biobin would do
the trick. The biobin could be collected regularly, emptied, its con-
tents composted, and the compost sold to farmers and gardeners as a
financially self-supporting service provided by independent busi-
nesses. 

The trick to successful large-scale compost production can be
summed up in two words: source separation. The organic material
must be separated at the source. This means that individual families
will have to take some responsibility for the organic material they dis-
card. They will no longer be permitted to throw it all in one garbage
can with their plastic Ho-Ho wrappers, pop bottles, broken cell
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phones and worn out toaster ovens. Organic material is too valuable
to be wasted. The people in Nova Scotia have figured that out, as have
many others throughout the world. Americans are a little slow.

M: But they’re not composting toilet materials, are they?
MS: Some are composting sewage sludge, which is a big step in

the right direction. Some entrepreneurs are in the sewage composting
business in the United States, too. In 1989, the town of Fairfield,
Connecticut, contracted to have its yard material and sewage sludge
composted. The town is said to have saved at least $100,000 in waste
disposal costs in its first year of composting alone. The Fairfield oper-
ation is just a quarter mile from half million dollar homes and is
reported to smell no worse than wet leaves from only a few yards
away.10 The EPA estimates that Americans will be producing 8.2 mil-
lion tons of biosolids— that’s another name for sewage sludge — by
2010 and that 70% of it will be recycled. Ironically, they only predict
that 7% of that recycled sludge will be composted. Maybe the EPA
will wake up before then and smell the biosolids.11

In Missoula, Montana, all of the city’s sewage sludge is com-
posted and the entire composting operation is funded by the tipping
fees alone. All of the compost produced is pure profit and all of it is
sold. Composting is a profitable venture when properly managed.

M: But still, there’s the fear of humanure and its capability of caus-
ing disease and harboring parasites.

MS: That's right. But according to the literature, a biological
temperature of 500C (1220F) for a period of 24 hours is sufficient to
kill the human pathogens potentially resident in humanure. EPA reg-
ulations require that a temperature of 550C (1310F) be maintained for
three days when composting sewage sludge in bins. Thermophilic
microorganisms are everywhere, waiting to do what they do best —
make compost. They’re on grass, tree branches, leaves, banana peels,
garbage and humanure. Creating thermophilic compost is not diffi-
cult or complicated and thermophilic composting is what we need to
do in order to sanitize human excrement without excessive technolo-
gy and energy consumption. Thermophilic composting is something
humans all over the world can do whether or not they have money or
technology.

There will always be people who will not be convinced that com-
posted humanure is pathogen-free unless every tiny scrap of it is first
analyzed in a laboratory, with negative results. On the other hand,
there will always be people, like me, who conscientiously compost
humanure by maintaining a well-managed compost pile, and who feel
that their compost has been rendered hygienically safe as a result. A
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layer of straw covering the finished compost pile, for example, will
insulate the pile and help keep the outer surfaces from cooling pre-
maturely. It’s common sense, really. The true test comes in living with
the composting system for long periods of time. I don't know anyone
else who has done so, but after twenty six years, I've found that the
simple system I use works well for me. And I don't do anything spe-
cial or go to any great lengths to make compost, other than the sim-
ple things I've outlined in this book.

Perhaps Gotaas hits the nail on the head when he says, “The
farm, the garden, or the small village compost operator usually will not be
concerned with detailed tests other than those to confirm that the material
is safe from a health standpoint, which will be judged from the temperature,
and that it is satisfactory for the soil, which will be judged by appearance.
The temperature of the compost can be checked by: a) digging into the stack
and feeling the temperature of the material; b) feeling the temperature of a
rod after insertion into the material; or c) using a thermometer. Digging into
the stack will give an approximate idea of the temperature. The material
should feel very hot to the hand and be too hot to permit holding the hand
in the pile for very long. Steam should emerge from the pile when opened. A
metal or wooden rod inserted two feet (0.5 m) into the pile for a period of
5-10 minutes for metal and 10-15 minutes for wood should be quite hot to
the touch, in fact, too hot to hold. These temperature testing techniques are
satisfactory for the smaller village and farm composting operations.”12

In other words, humanure composting can remain a simple
process, achievable by anyone. It does not need to be a complicated,
high-tech, expensive process controlled and regulated by nervous
people in white coats bending over a compost pile, shaking their
heads and wringing their hands while making nerdy clucking noises.

I want to make it clear though, that I can't be responsible for
what other people do with their compost. If some people who read
this book go about composting humanure in an irresponsible manner,
they could run into problems. My guess is the worst thing that could
happen is they would end up with a mouldered compost pile instead
of a thermophilic one. The remedy for that would be to let the moul-
dered pile age for a couple years before using it agriculturally, or to
use it horticulturally instead.

I can't fault someone for being fecophobic and I believe that
fecophobia lies at the root of most of the concerns about composting
humanure. What fecophobes may not understand is that those of us
who aren't fecophobes understand the human nutrient cycle and the
importance of recycling organic materials. We recycle organic refuse
because we know it's the right thing to do, and we aren't hampered by
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irrational fears. We also make compost because we need it for fortify-
ing our food-producing soil and we consequently exercise a high
degree of responsibility when making the compost. It's for our own
good.

Then, of course, there's the composter's challenge to fecophobes:
show us a better way to deal with human excrement. 

M: Sounds to me like you have the final word on the topic of huma-
nure.

MS: Hardly. The Humanure Handbookis only a tiny beginning
in the dialogue about human nutrient recycling.

M: Well, sir, this is starting to get boring and our time is running out,
so we’ll have to wrap up this interview. Besides, I've heard enough talk
about the world's most notorious "end" product. So let's focus a little on the
end itself, which has now arrived.

MS: And this is it. This is the end?
M: “ This is the end.” (Sung like Jim Morrison.) What d’ya say folks?

(Wild applause, stamping of feet, frenzied whistling, audience jump-
ing up and down, yanking at their hair, rolls of toilet paper are being
thrown confetti-like through the air . Clothes are being torn off, peo-
ple are cheering, screaming and foaming at the mouth. Someone
starts chanting “Source separation, Source separation!” What’s this!?
The audience is charging the stage! The interviewee is being carried
out over the heads of the crowd! Hot dang and hallelujah!)

236 The Humanure Handbook — Chapter 10: The End is Near



The Humanure Handbook                                 237

TEMPERATURE CONVERSIONS

F C C F

-40  . . . . . . .-40 0  . . . . .32.00°
-30  . . . . . . .-34.44 5  . . . . .41.00°
-20  . . . . . . .-28.88 10  . . . .50.00°
-10  . . . . . . .-23.33 15  . . . .59.00°

0  . . . . . . .-17.77 20  . . . .68.00°
5  . . . . . . .-15.00 25  . . . .77.00°

10  . . . . . . .-12.22 30  . . . .86.00°
15  . . . . . . . .-9.44 35  . . . .95.00°
20  . . . . . . . .-6.66 40  . . .104.00°
25  . . . . . . . .-3.88 45  . . .113.00°
30  . . . . . . . .-1.11 50  . . .122.00°
35 . . . . . . . . .1.66 55  . . .131.00°
40 . . . . . . . . .4.44 60  . . .140.00°
45 . . . . . . . . .7.22 65  . . .149.00°
50 . . . . . . . .10.00 70  . . .158.00°
55 . . . . . . . .12.77 75  . . .167.00°
60 . . . . . . . .15.55 80  . . .176.00°
65 . . . . . . . .18.33 85  . . .185.00°
70 . . . . . . . .21.11 90  . . .194.00°
75 . . . . . . . .23.88 95  . . .203.00°
80 . . . . . . . .26.66 100  . .212.00°
85 . . . . . . . .29.44
90 . . . . . . . .32.22
95 . . . . . . . .35.00

98.6 . . . . . . . .36.99
100 . . . . . . . .37.77
105 . . . . . . . .40.55
110 . . . . . . . .43.33
115 . . . . . . . .46.11
120 . . . . . . . .48.88
125 . . . . . . . .51.66
130 . . . . . . . .54.44
135 . . . . . . . .57.22
140 . . . . . . . .60.00
145 . . . . . . . .62.77
150 . . . . . . . .65.55
155 . . . . . . . .68.33
160 . . . . . . . .71.11
165 . . . . . . . .73.88
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actinomycete — Bacteria resembling fungi
because they usually produce a characteris-
tic, branched mycelium.

activated sludge — Sewage sludge that is treat-
ed by forcing air through it in order to acti-
vate the beneficial microbial populations res-
ident in the sludge.

aerobic — Able to live, grow, or take place only
where free oxygen is present, such as aero-
bic bacteria.

algae — Small aquatic plants.
ambient air temperature — The temperature of

the surrounding air, such as the outdoor air
temperature in the vicinity of a compost pile.

amendment — See “bulking agent.”
anaerobic — Able to live and grow where there

is no oxygen.
Ascaris — A genus of roundworm parasitic to

humans.
Aspergillus fumigatus — A spore-forming fun-

gus that can cause allergic reactions in
some people.

bacteria — One-celled microscopic organisms.
Some are capable of causing disease in
humans, others are capable of elevating the
temperature of a pile of decomposing refuse
sufficiently to destroy human pathogens.

biochemical oxygen demand (BOD) — The
amount of oxygen used when organic matter
undergoes decomposition by microorgan-
isms. Testing for BOD is done to assess the
amount of organic matter in water.

blackwater — Wastewater from a toilet.
bulking agent — An ingredient in compost, such

as sawdust or straw, used to improve the
structure, porosity, liquid absorption, odor,
and carbon content. The terms “bulking
agent” and “amendment” can be inter-
changeable.

carbonaceous — Containing carbon.
carbon dioxide (CO 2) —An inorganic gas com-

posed of carbon and oxygen produced dur-
ing composting.

cellulose — The principal component of cell
walls of plants, composed of a long chain of
tightly bound sugar molecules.

C/N ratio — The ratio of carbon to nitrogen in an
organic material.

combined sewers — Sewers that collect both
sewage and rain water runoff.

compost — A mixture of decomposing veg-
etable refuse, manure, etc., for fertilizing and
conditioning soil.

continuous composting — A system of com-
posting in which organic refuse material is
continuously or daily added to the compost
bin or pit. 

cryptosporidia — A pathogenic protozoa which
causes diarrhea in humans.

curing — Final stage of composting. Also called
aging, or maturing.

effluent — Wastewater flowing from a source.
enteric — Intestinal.
evapotranspiration — The transfer of water

from the soil into the atmosphere both by
evaporation and by transpiration of the
plants growing on the soil.

fecal coliforms — Generally harmless bacteria
that are commonly found in the intestines of
warm-blooded animals, used as an indicator
of fecal contamination.

fecophobia — Fear of fecal material, especially
in regard to the use of human fecal material
for agricultural purposes.

fungi — Simple plants, often microscopic, that
lack photosynthetic pigment.

graywater — Household drain water from sinks,
tubs, and washing (not from toilets).

green manure — Vegetation grown to be used
as fertilizer for the soil, either by direct appli-
cation of the vegetation to the soil, by com-
posting it before soil application, or by the
leguminous fixing of nitrogen in the root nod-
ules of the vegetation.

heavy metal — Metals such as lead, mercury,
cadmium, etc., having more than five times
the weight of water. When concentrated in
the environment, can pose a significant
health risk to humans.

helminth — A worm or worm-like animal, espe-
cially parasitic worms of the human diges-
tive system, such as the roundworm or
hookworm.

human nutrient cycle — The repeating cyclical
movement of nutrients from soil to plants
and animals, to humans, and back to soil.

humanure — Human feces and urine compost-
ed for agriculture purposes.

humus — A dark, loamy, organic material
resulting from the decay of plant and ani-
mal refuse.

hygiene — Sanitary practices, cleanliness.
indicator pathogen — A pathogen whose

occurrence serves as evidence that certain
environmental conditions, such as pollution,
are present.

K — Chemical symbol for potassium.
latrine — A toilet, often for the use of a large

number of people.
leachate — Any liquid draining from a source.

Pertaining to compost, it is the liquid that
drains from organic material, especially
when rain water comes in contact with the
compost.

lignin — A substance that forms the woody cell
walls of plants and the “cement” between
them. Lignin is found together with cellulose
and is resistant to biological decomposition.
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macroorganism — An organism which, unlike a
microorganism, can be seen by the naked
eye, such as an earthworm.

mesophile — Microorganisms which thrive at
medium temperatures (20-370C or 68-990F).

metric tonne — A measure of weight equal to
1,000 kilograms or 2,204.62 pounds.

microhusbandry — The cultivation of microscop-
ic organisms for the purpose of benefiting
humanity, such as in the production of fer-
mented foods, or in the decomposition of
organic refuse materials.

microorganism — An organism that needs to be
magnified in order to be seen by the human
eye.

moulder (also molder) — To slowly decay, gen-
erally at temperatures below that of the
human body.

mulch — Organic material, such as leaves or
straw, spread on the ground around plants to
hold in moisture, smother weeds, and feed
the soil.

municipal solid waste (MSW) — Solid waste
originating from homes, industries, business-
es, demolition, land clearing, and construc-
tion.

mycelium — Fungus filaments or hyphae.
N — Chemical symbol for nitrogen.
naturalchemy — The transformation of seeming-

ly valueless materials into materials of high
value using only natural processes, such as
the conversion of humanure into humus by
means of microbial activity.

night soil — Human excrement used raw as a
soil fertilizer.

nitrates — A salt or ester of nitric acid, such as
potassium nitrate or sodium nitrate, both
used as fertilizers, and which show up in
water supplies as pollution.

organic — Referring to a material from an animal
or vegetable source, such as refuse in the
form of manure or food scraps; also a form of
agriculture which employs fertilizers and soil
conditioners that are primarily derived from
animal or vegetable sources as opposed to
mineral or petrochemical sources.

P — Chemical symbol for phosphorous.
pathogen — A disease-causing microorganism.
PCB — Polychlorinated biphenyl, a persistent and

pervasive environmental contaminant.
peat moss — Organic matter that is under-

decomposed or slightly decomposed originat-
ing under conditions of excessive moisture
such as in a bog.

pH — A symbol for the degree of acidity or alka-
linity in a solution, ranging in value from 1 to
14. Below 7 is acidic, above 7 is alkaline, 7 is
neutral.

phytotoxic — Toxic to plants.
pit latrine — A hole or pit into which human

excrement is deposited. Known as an out-

house or privy when sheltered by a small
building.

protozoa — Tiny, mostly microscopic animals
each consisting of a single cell or a group of
more or less identical cells, and living prima-
rily in water. Some are human pathogens.

psychrophile — Microorganism which thrives at
low temperatures [as low as -10oC (14oF), but
optimally above 20oC (68oF)].

schistosome — Any genus of flukes that live as
parasites in the blood vessels of mammals,
including humans.

septage — The organic material pumped from
septic tanks.

septic — Causing or resulting from putrefaction
(foul-smelling decomposition).

shigella — Rod-shaped bacteria, certain species
of which cause dysentery.

sludge — The heavy sediment in a sewage or
septic tank. Also called biosolids.

source separation — The separation of discard-
ed material by specific material type at the
point of generation.

sustainable — Able to be continued indefinitely
without a significant negative impact on the
environment or its inhabitants.

thermophilic — Characterized by having an affin-
ity for high temperatures (above 40.50C or
1050F), or for being able to generate high
temperatures.

tipping fee — The fee charged to dispose of
refuse material.

vector — A route of transmission of pathogens
from a source to a victim. Vectors can be
insects, birds, dogs, rodents, or vermin.

vermicomposting —The conversion of organic
material into worm castings by earthworms.

vermin — Objectionable pests, usually of a small
size, such as flies, mice, and rats, etc..

virus — Any group of submicroscopic pathogens
which multiply only in connection with living
cells.

waste — A substance or material with no inherent
value or usefulness, or a substance or mate-
rial discarded despite its inherent value or
usefulness.

wastewater — Water discarded as waste, often
polluted with human excrements or other
human pollutants, and discharged into any of
various wastewater treatment systems, if not
directly into the environment.

Western — Of or pertaining to the Western hemi-
sphere (which includes North and South
America and Europe) or its human inhabi-
tants.

windrow — A long, narrow pile of compost.
worm castings — Earthworm excrement. Worm

castings appear dark and granular like soil,
and are rich in soil nutrients.

yard material — Leaves, grass clippings, garden
materials, hedge clippings, and brush.



240 The Humanure Handbook — References

HUMANURE HANDBOOK — REFERENCE CIT ATIONS
REFERENCES — CHAPTER ONE — CRAP HAPPENS

1 - State of the World 1999, p. 10;  State of the World 1998, p. 3.
2 - Brown, Lester R., et al. (1998). Vital Signs 1998. New York: W. W. Norton and Co., p. 20.
3 - State of the World 1998, p. 4, 5. 
4 - State of the World 1998, p. 14.
5 - State of the World 1998, p. 11, 41; State of the World 1999, p. 97.
6 - State of the World 1999, p. 13, 97.
7 - State of the World 1999, p. 20, 21, 41, 46.

REFERENCES — CHAPTER TWO — WASTE NOT WANT NOT

1 - Too Good to Throw Away, Chapter Two.
2 - Brown, Lester R., et al. (1998). State of the World 1998. New York:  W. W. Norton and Co., p. 106.
3 - Kantor, Linda S., et al. (1997, January - April). “Estimating and Addressing America's Food Losses.” Food

Review.  Washington, D.C.:  US Department of Agriculture, Commodity Economics Division, Economic
Research Service. 

4 - US Environmental Protection Agency. (May 1998) Characterization of Municipal Solid Waste in the United
States: 1997 Update. Report # EPA530-R-98-007.  Washington, D.C.:  US Environmental Protection
Agency, p. 29, 45.

5 - State of the World 1998, p. 102.
6 - State of the World 1998, p. 101, 166.
7 - Environment Reporter. (1996 September 27) 
8 - Too Good to Throw Away, Chapter Two.
9 - Too Good to Throw Away, Chapter Two.

10 - World Resource Foundation. (1998, April). Warmer Bulletin Information Sheet - Landfill. 
17 -Daniel, J.E., et al., (Eds.). 1992 Earth Journal. Boulder, CO:  Buzzworm Books, p. 94.

11 - Fahm, Lattee A. (1980). The Waste of Nations: The Economic Utilization of Human Waste in Agriculture.
Montclair, NJ:  Allenheld, Osmun & Co., p. 45.

12 - Golden, Jack, et al. (1979). The Environmental Impact Data Book. Ann Arbor, MI:  Ann Arbor Science
Publishers, Inc., p. 495.

13 - US Department of Commerce, National Oceanic and Atmospheric Administration, Office of Ocean Resources,
Conservation and Assessment. (1987). The National Coastal Pollutant Discharge Inventory Database.
Silver Spring, MD: DOC/NOAA/ORCA.

14 - Environment Reporter. (1992 July 31). Washington D.C.:  Bureau of National Affairs, Inc., p. 1110.
15 - Paul, Elizabeth. (1998). Testing the Waters VIII: Has Your Vacation Beach Cleaned Up Its Act?. Washington,

D.C.:  Natural Resources Defense Council, Inc.; NRDC Worldview News. (1998). Pollution Persists at US
Beaches.  Washington, D.C.: Natural Resources Defense Council, Inc.

16 - Whitaker, Barbara, Federal Judge Rules Los Angeles Violates Clean Water Laws, N. Y. Times, Dec. 24, 2002
17 - Bitton, Gabriel. (1994). Wastewater Microbiology. New York: Wiley-Liss, Inc., p. 368-369.
18 - National Resources Defense Council. (1997). Bulletin: Stop Polluted Runoff - 11 Actions to Clean up Our

Waters. http://www.nrdc.org/nrdcpn/fppubl.html.
19 - Wastewater Microbiology, p. 86.
20 - Ralof, Janet. (1998 March 21). “Drugged Waters — Does it Matter that Pharmaceuticals are Turning Up in

Water Supplies?” Science News, Vol. 153 (No. 12), p. 187-189.
21 - State of the New England Environment. (1996). Preserving New England Natural Resources. 

http://www.epa.gov/region01/soe/coastal.html.
22 - Toward Organic Security: Environmental Restoration or the Arms Race?. Peace and Environment Platform

Project, c/o World Citizens Assembly, Suite 506, 312 Sutter St., San Francisco, CA 94018.  
23 - Vital Signs 1998, p. 156.
24 - Courier. (1985, January). UNESCO. 7 Place de Fentenoy, 75700 Paris, France.
25 - State of the World 1999, p. 137.
26 - Vital Signs 1998, p. 156.
27 - Gever, John, et al. (1986). Beyond Oil: The Threat to Food and Fuel in the Coming Decades, 

A Summary Report. Cambridge, MA:  Ballinger Publishing Co.
28 - Solley, Wayne B., et al. (1990). “Estimated Water Use in the United States in 1990.” US Geological Survey

Circular 1081, Table 31. Denver, CO. United State Geological Service, p. 65.
29 - National Resources Defense Council. (1996 December 24). Population and Consumption at NRDC: US

Population Scorecard. Washington, D.C.:  National Resources Defense Council.
30 - The Waste of Nations, p. xxiv.
31 - 1993 Information Please Environmental Almanac, p. 340-341.
32 - Environment Reporter. (1992 April 24) p. 2877-78.
33 - State of the World 1998, p. 100.
34 - Sides, S. (1991, August/September). "Compost."  Mother Earth News, Issue 127, p. 50.
35 - Brown, Lester R., et al. (1998). Vital Signs 1998. New York: W. W. Norton and Co., p. 44-45.
36 - Vital Signs, p. 44.
37 - Vital Signs, p. 132.
38 - Vital Signs 1998, p. 132.
39 - State of the World 1999, p. 135.
40 - State of the World 1990, p. 184.  
41 - Rybczynski, Witold, et al. (1982). Low Cost Technology Options for Sanitation - A State of the Art Review and

Annotated Bibliography. Washington, D.C.:  World Bank, p. 23.
42 - Cannon, Charles A. (1997 September 3-5). “Life Cycle Analysis and Sustainability Moving Beyond the Three



The Humanure Handbook — References                       241

R's — Reduce, Reuse, and Recycle — to P2R2 — Preserve, Purify, Restore and Remediate.” In E.I.
Stentiford (Ed.), Proceedings of the 1997 Organic Recovery and Biological Treatment International
Conference. Harrogate, UK,  p. 252-253. Available from Stuart Brown, National Compost Development
Association, PO Box 4, Grassington, North Yorkshire, BD23 5UR UK (stuartbrown@compuserve.com)

REFERENCES — CHAPTER THREE — MICROHUSBANDRY

1 - Shuval, Hillel I. et al. (1981). Appropriate Technology for Water Supply and Sanitation - Night Soil Composting. p.2.
International Bank for Reconstruction and Development (World Bank), Washington DC, 20433, USA.

2 - Shuval, Hillel I., et al. (1981). Appropriate Technology for Water Supply and Sanitation - Night Soil Composting. p.2.
International Bank for Reconstruction and Development (World Bank), Washington DC, 20433, USA.

3 - Shuval, Hillel I. et al. (1981). Appropriate Technology for Water Supply and Sanitation - Night Soil Composting. p.ii.
International Bank for Reconstruction and Development (World Bank), Washington DC, 20433, USA.

4 - Rodale, J. I. (1960). The Complete Book of Composting. p. 9. Rodale Books, Inc., Emmaus, PA.
5 - Sides, S. (1991). Compost. Mother Earth News. Issue 127, Aug/Sept 1991 (pp.49-53).
6 - Bem, R., (1978). Everyone’s Guide to Home Composting. Van Nostrand Reinhold Co., NY (p.4).
7 - Haug, Roger T. (1993). The Practical Handbook of Compost Engineering. p. 2. CRC Press, Inc., 2000 Corporate Blvd.

N.W., Boca Raton, FL 33431 USA.
8 - Cannon, Charles A., (1997). Life Cycle Analysis and Sustainability Moving Beyond the Three R’s - Reduce, Reuse,

and Recycle - to P2R2 - Preserve, Purify,  Restore and Remediate. As seen in the 1997 Organic Recovery
and Biological Treatment Proceedings, Stentiford, E.I. (ed.). International Conference, Harrogate, United
Kingdom. 3-5 September, 1997. P. 253. Available from Stuart Brown, National Compost Development
Association, PO Box 4, Grassington, North Yorkshire, BD23 5UR UK (stuartbrown@compuserve.com).

9 - Howard, Sir Albert, (1943). An Agricultural Testament. Oxford University Press: New York.
10 - Bhamidimarri, R. (1988). Alternative Waste Treatment Systems. Elsevier Applied Science Publishers LTD., Crown

House, Linton Road, Barking, Essex, IG11 8JU, England. (p.129).
11 - Rynk, Robert, ed. (1992). On-Farm Composting Handbook. Northeast Regional Agricultural Engineering Service.

Ph: (607) 255-7654. p. 12.
12 - Haug, Roger T. (1993). The Practical Handbook of Compost Engineering. p. 2. CRC Press, Inc., 2000 Corporate

Blvd. N.W., Boca Raton, FL 33431 USA.
13 - Palmisano, Anna C. and Barlaz, Morton A. (Eds.) (1996). Microbiology of Solid Waste. P. 129. CRC Press, Inc., 2000

Corporate Blvd., N.W., Boca Raton, FL 33431 USA. 
14 - Howard, Sir Albert, (1943). An Agricultural Testament. (p.48).
15 - Ingham, Elaine (1998). Anaerobic Bacteria and Compost Tea. Biocycle, June 1998, p 86. The JG Press, Inc., 419

State Avenue, Emmaus, PA 18049. 
16 - Stoner, C.H. (Ed.). (1977). Goodbye to the Flush Toilet. Rodale Press: Emmaus, PA, 1977. (p.46).
17 - Rodale, J.I. et al. (Eds.). (1960). The Complete Book of Composting. Rodale Books Inc.: Emmaus, Pa (pp.646-647).
18 - Gotaas, Harold B., (1956). Composting - Sanitary Disposal and Reclamation of Organic Wastes . p.39. World Health

Organization, Monograph Series Number 31. Geneva. 
19 - Mixing Browns and Greens For Backyard Success. Biocycle, Journal of Composting and Recycling, January 1998.

p. 20 (Regional Roundup). JG Press, Inc., 419 State Ave., Emmaus, PA 18049 USA.
20 - Brock, Thomas D. (1986). Thermophiles - General, Molecular, and Applied Biology. p.4. John Wiley and Sons, Inc.
21 - Madigan, Michael T. et al. (1997). Brock Biology of Microorganisms, Eighth edition. Pp. 150, 167. Information about

water heaters, as well as temperature ranges of bacteria.
22 -  Waksman, S.A. (1952). Soil Microbiology. John Wiley and Sons, Inc., New York. (p.70).
23 - Rynk, Robert, ed. (1992). On-Farm Composting Handbook. Northeast Regional Agricultural Engineering Service.

Ph: (607) 255-7654. p. 55.
24 - Thimann, K.V. (1955). The Life of Bacteria: Their Growth, Metabolism, and Relationships. The Macmillan Co., New

York. (p.177).
25 - Wade, Nicholas (1996). Universal Ancestor. The New York Times, as seen in the Pittsburgh Post-Gazette, Monday,

August 26, 1996, p. A-8. 
26 - Brock, Thomas D. (1986). Thermophiles - General, Molecular, and Applied Biology. p.23. John Wiley and Sons, Inc.
27 - Bitton, Gabriel (1994). Wastewater Microbiology. p. 81. Wiley-Liss, Inc. 605 Third Avenue, New York, NY 10518-

0012.
28 - Ibid. (p. 212)
29 - Palmisano, Anna C. and Barlaz, Morton A. (Eds.) (1996). Microbiology of Solid Waste. P. 123. CRC Press, Inc., 2000

Corporate Blvd., N.W., Boca Raton, FL 33431 USA. 
30 - Lynch, J.M. and Poole, N.L. (Eds.). (1979). Microbial Ecology: A Conceptual Approach. Blackwell Scientific

Publications, London. (p.238).
31 - Sterritt, Robert M. (1988). Microbiology for Environmental and Public Health Engineers. P. 53. E. & F. N. Spon Ltd.,

New York, NY 10001 USA.
32 - Palmisano, Anna C. and Barlaz, Morton A. (Eds.) (1996). Microbiology of Solid Waste. Pp. 124, 125, 129, 133. CRC

Press, Inc., 2000 Corporate Blvd., N.W., Boca Raton, FL 33431 USA. 
33 - Ingham, Elaine (1998). Replacing Methyl Bromide with Compost. Biocycle, Journal of Composting and Recycling,

December 1998. p. 80. JG Press, Inc., 419 State Ave., Emmaus, PA 18049 USA.
34 - Curry, Dr. Robin (1977). Composting of Source Separated Domestic Organic Waste by Mechanically Turned Open

Air Windrowing. As seen in the 1997 Organic Recovery and Biological Treatment Proceedings, Stentiford, E.I.
(ed.). International Conference, Harrogate, United Kingdom. 3-5 September, 1997. P. 184.

35 -  Applied Microbiology, December 1969.
36 - Gotaas, Harold B., (1956). Composting - Sanitary Disposal and Reclamation of Organic Wastes (p.20). World

Health Organization, Monograph Series Number 31. Geneva. 
37 - Curry, Dr. Robin (1977). Composting of Source Separated Domestic Organic Waste by Mechanically Turned Open

Air Windrowing. As seen in the 1997 Organic Recovery and Biological Treatment Proceedings, Stentiford, E.I.
(ed.). International Conference, Harrogate, United Kingdom. 3-5 September, 1997. P. 183.

38 - Palmisano, Anna C. and Barlaz, Morton A. (Eds.) (1996). Microbiology of Solid Waste. P. 169. CRC Press, Inc., 2000
Corporate Blvd., N.W., Boca Raton, FL 33431 USA. 



39 - Palmisano, Anna C. and Barlaz, Morton A. (Eds.) (1996). Microbiology of Solid Waste. Pp. 121, 124, 134. CRC
Press, Inc., 2000 Corporate Blvd., N.W., Boca Raton, FL 33431 USA. 

40 - Rodale, J. I. (1960). The Complete Book of Composting. p. 702. Rodale Books, Inc., Emmaus, PA.
41 - Curry, Dr. Robin (1977). Composting of Source Separated Domestic Organic Waste by Mechanically Turned Open

Air Windrowing. As seen in the 1997 Organic Recovery and Biological Treatment Proceedings, Stentiford, E.I.
(ed.). International Conference, Harrogate, United Kingdom. 3-5 September, 1997. P. 183.

42 - Brock, Thomas D. (1986). Thermophiles — General, Molecular, and Applied Biology. p.244. John Wiley and Sons.
43 - Rynk, Robert, ed. (1992). On-Farm Composting Handbook. Northeast Regional Agricultural Engineering Service.

Ph: (607) 255-7654. p. 13.
44 - Biocycle, November 1998, p.18.
45 - Rodale, J. I. (1960). The Complete Book of Composting. p. 932. Rodale Books, Inc., Emmaus, PA.
46 -Smalley, Curtis (1998). Hard Earned Lessons on Odor Management. Biocycle, Journal of Composting and

Recycling, January 1998. p. 59. JG Press, Inc., 419 State Ave., Emmaus, PA 18049 USA.
47 - Brinton, William F. Jr. (date unknown). Sustainability of Modern Composting - Intensification Versus Cost and

Quality. Woods End Institute, PO Box 297, Mt. Vernon, Maine 04352 USA. 
48 - Brinton, William F. Jr. (date unknown). Sustainability of Modern Composting - Intensification Versus Cost and

Quality. Woods End Institute, PO Box 297, Mt. Vernon, Maine 04352 USA. 
49 - Palmisano, Anna C. and Barlaz, Morton A. (Eds.) (1996). Microbiology of Solid Waste. P. 170. CRC Press, Inc., 2000

Corporate Blvd., N.W., Boca Raton, FL 33431 USA. 
50 - Researchers Study Composting in the Cold. Biocycle, Journal of Composting and Recycling, January 1998. p. 24

(Regional Roundup). JG Press, Inc., 419 State Ave., Emmaus, PA 18049 USA.
51 - Gotaas, Harold B., (1956). Composting - Sanitary Disposal and Reclamation of Organic Wastes . p.77. World Health

Organization, Monograph Series Number 31. Geneva. 
52 - Regan, Raymond W. (1998). Approaching 50 years of Compost Research. Biocycle, Journal of Composting and

Recycling, October 1998. p. 82. JG Press, Inc., 419 State Ave., Emmaus, PA 18049 USA.
53 - Howard, Sir Albert (1943). An Agricultural Testament. Oxford University Press: New York. (p.44). Also see: Rodale,

J.I. (1946). Pay Dirt. The Devon-Adair Co.: New York.
54 - Rodale, J.I. et al. (Eds.) (1960). The Complete Book of Composting. Rodale Books Inc.: Emmaus, PA (p.658).
55 - Regan, Raymond W. (1998). Approaching 50 years of Compost Research. Biocycle, Journal of Composting and

Recycling, October 1998. p. 82. JG Press, Inc., 419 State Ave., Emmaus, PA 18049 USA.
56 - Poncavage, J. and Jesiolowski, J. (1991). Mix Up a Compost and a Lime. Organic Gardening. March 1991, Vol. 38,

Issue 3. (p.18).
57 - Gotaas, Harold B., (1956). Composting - Sanitary Disposal and Reclamation of Organic Wastes . p.93. World Health

Organization, Monograph Series Number 31. Geneva. 
58 - Palmisano, Anna C. and Barlaz, Morton A. (Eds.) (1996). Microbiology of Solid Waste. P. 132. CRC Press, Inc., 2000

Corporate Blvd., N.W., Boca Raton, FL 33431 USA. 
59 - US EPA (1998). An Analysis of Composting as an Environmental Remediation Technology. EPA530-B-98-001,

March 1998.
60 - Haug, Roger T. (1993). The Practical Handbook of Compost Engineering. p. 9. CRC Press, Inc., 2000 Corporate

Blvd. N.W., Boca Raton, FL 33431 USA.
61 - US EPA (Oct. 1997). Innovative Uses of Compost - Bioremediation and Pollution Prevention. EPA530-F-97-042.
62 - US EPA (1998). An Analysis of Composting as an Environmental Remediation Technology. EPA530-B-98-001,

March 1998.
63 - Cannon, Charles A., (1997). Life Cycle Analysis and Sustainability Moving Beyond the Three R’s - Reduce, Reuse,

and Recycle - to P2R2 - Preserve, Purify,  Restore and Remediate. As seen in the 1997 Organic Recovery
and Biological Treatment Proceedings, Stentiford, E.I. (ed.). International Conference, Harrogate, United
Kingdom. 3-5 September, 1997. P. 253. Available from Stuart Brown, National Compost Development
Association, PO Box 4, Grassington, North Yorkshire, BD23 5UR UK (stuartbrown@compuserve.com).

64 - US EPA (October 1997). Innovative Uses of Compost - Bioremediation and Pollution Prevention. EPA530-F-97-042.
65 - Logan, W.B. (1991). “Rot is Hot.” New York Times Magazine. 9/8/91, Vol. 140, Issue 4871. (p.46).
66 - Compost Fungi Used to Recover Wastepaper. Biocycle, Journal of Composting and Recycling, May 1998. p. 6

(Biocycle World). JG Press, Inc., 419 State Ave., Emmaus, PA 18049 USA.
67 - Young, Lily Y., and Cerniglia, Carl E. (Eds.) (1995). Microbial Transformation and Degradation of Toxic Organic

Chemicals. Pp. 408, 461, and Table 12.5. Wiley-Liss, Inc. 605 Third Avenue, New York, NY 10518-0012.
68 - Palmisano, Anna C. and Barlaz, Morton A. (Eds.) (1996). Microbiology of Solid Waste. P. 127. CRC Press, Inc., 2000

Corporate Blvd., N.W., Boca Raton, FL 33431 USA. 
69 - Logan, W.B. (1991). “Rot is Hot.” New York Times Magazine. 9/8/91, Vol. 140, Issue 4871. (p.46).
70 - Lubke, Sigfried. (1989). Interview: All Things Considered in the Wake of the Chernobyl Nuclear Accident. Acres

U.S.A. December 1989. (p. 20) [also contact Uta and Sigfried Lubke, A4722 Peuerbach, Untererleinsbach 1,
Austria]

71 - US EPA (1998). An Analysis of Composting as an Environmental Remediation Technology. EPA530-B-98-001,
March 1998.

72 - Cannon, Charles A., (1997). Life Cycle Analysis and Sustainability Moving Beyond the Three R’s - Reduce, Reuse,
and Recycle - to P2R2 - Preserve, Purify,  Restore and Remediate. As seen in the 1997 Organic Recovery
and Biological Treatment Proceedings, Stentiford, E.I. (ed.). International Conference, Harrogate, United
Kingdom. 3-5 September, 1997. P. 254. Available from Stuart Brown, National Compost Development
Association, PO Box 4, Grassington, North Yorkshire, BD23 5UR UK (stuartbrown@compuserve.com).
and Schonberner, Doug (1998). Reclaiming Contaminated Soils, as well as Block, Dave (1998). Composting
Breaks Down Explosives. Biocycle, Journal of Composting and Recycling, September 1998, 36-40.

73 - US EPA (1998). An Analysis of Composting as an Environmental Remediation Technology. EPA530-B-98-001,
March 1998.

74 - Block, Dave (1998). Degrading PCB’s Through Composting. Biocycle, Journal of Composting and Recycling,
December 1998. p. 
45-48. JG Press, Inc., 419 State Ave., Emmaus, PA 18049 USA.

75 - US EPA (October 1997). Innovative Uses of Compost - Bioremediation and Pollution Prevention. EPA530-F-97-042.
76 - US EPA (October 1997). Innovative Uses of Compost - Bioremediation and Pollution Prevention. EPA530-F-97-042.

242 The Humanure Handbook — Referencesr



77 - Rynk, Robert, ed. (1992). On-Farm Composting Handbook. Northeast Regional Agricultural Engineering Service.
Ph: (607) 255-7654. p. 83.

78 - Hoitink, Harry A. J. et al., (1997). Suppression of Root and Foliar Diseases Induced by Composts. As seen in the
1997 Organic Recovery and Biological Treatment Proceedings, Stentiford, E.I. (ed.). International
Conference, Harrogate, United Kingdom. 3-5 September, 1997. p. 95.

79 - US EPA (October 1997). Innovative Uses of Compost - Disease Control for Plants and Animals. EPA530-F-97-044.
80 - US EPA (1998). An Analysis of Composting as an Environmental Remediation Technology. EPA530-B-98-001,

March 1998.
81 - Logan, W.B. (1991). Rot is Hot. New York Times Magazine. 9/8/91, Vol. 140, Issue 4871. (p.46).
82 - US EPA (1998). An Analysis of Composting as an Environmental Remediation Technology. EPA530-B-98-001,

March 1998.
83 - Trankner, Andreas, and Brinton, William (date unknown). Compost Practices for Control of Grape 

Powdery Mildew (Uncinula necator). Woods End Institute, PO Box 297, Mt. Vernon, Maine 04352 USA.
84 - Quote from Elaine Ingham as reported in: Grobe, Karin (1998). Fine-Tuning the Soil Web. Biocycle, Journal of

Composting and Recycling, January 1998. p. 46. JG Press, Inc., 419 State Ave., Emmaus, PA 18049 USA.
85 - Sides, S. (1991). Compost. Mother Earth News. Issue 127, Aug/Sept 1991 (p.50).
86 - US EPA (October 1997). Innovative Uses of Compost - Disease Control for Plants and Animals. EPA530-F-97-044.
87 - Biocycle, Journal of Composting and Recycling, October 1998. p. 26. JG Press, Inc., 419 State Ave., Emmaus, PA

18049 USA.
88 - US EPA (October 1997). Innovative Uses of Compost - Disease Control for Plants and Animals. EPA530-F-97-044.
89 - Brodie, Herbert L., and Carr, Lewis E. (1997). Composting Animal Mortality. As seen in the 1997 Organic Recovery

and Biological Treatment Proceedings, Stentiford, E.I. (ed.). International Conference, Harrogate, United
Kingdom. 3-5 September, 1997. Pp. 155-159.

90 - McKay, Bart (1998). Com-Postal-Ing in Texas. Biocycle, Journal of Composting and Recycling, May 1998. p. 44-46.
JG Press, Inc., 419 State Ave., Emmaus, PA 18049 USA.

91 - Garbage: the Practical Journal for the Environment. May/June 1992, p.66, Old House Journal Corp., 2 Main St.,
Gloucester, MA 01930.

92 - Logan, W.B.  (1991). “Rot is Hot.” New York Times Magazine. 9/8/91, Vol. 140, Issue 4871. 
93 - Biocycle, Journal of Composting and Recycling, November 1998. p. 18. JG Press, Inc., 419 State Ave., Emmaus,

PA 18049 USA.
XX - For more information see: http://www.deq.state.or.us/wmc/solwaste/documents/Clopyralid%20Study.pdf

REFERENCES — CHAPTER FOUR — DEEP SHIT

1 - Bulletin of the Atomic Scientists. September/October 1998.
2 - Rodale, J. I., (1946). Paydirt, Devon-Adair Co.: NY, (p.vi).
3 - Beyond Oil: The Threat to Food and Fuel in the Coming Decades, A summary Report. November 1986. Carrying

Capacity Inc., 1325 G. Street, NW, Suite 1003, Wash. D.C. 10005.
4 - King, F.H., (1911). Farmers of Forty Centuries. Rodale Press: Emmaus, PA 18049.
5 - Ibid. (p.193, 196-7).
6 - Ibid. (p.10).
7 - Ibid. (p.19).
8 - Ibid. (p.199).
9 - White, A.D. (1955). The Warfare of Science with Theology. George Braziller: New York. (pp.68,70).
10 - Ibid. (p.69).
11 - Ibid. (p.71).
12 - Ibid. (p.73).
13 - Ibid. (pp.76-77).
14 - Ibid. (p.84).
15 - Ibid. (p.85).
16 - Reyburn, Wallace (1989). Flushed with Pride - The Story of Thomas Crapper. Pavilion Books Limited, 196

Shaftesbury Avenue, London WC2H 8JL. pp. 24-25.
17 - Seaman, L.C.B. (1973). Victorian England. Methuan & Co.: London. (pp. 48-56).
18 - Shuval, Hillel I. et al. (1981). Appropriate Technology forWater Supply and Sanitation - Night Soil Composting.

Abstract. World Bank, Washington DC 20433, USA.
19 - Winblad, Uno, and Kilama, Wen (1985). Sanitation Without Water. Macmillan Education Ltd., London and

Basingstoke. p. 12.
20 - Edmonds, Richard Louis (1994). Patterns of China’s Lost Harmony - A Survey of the Country’s Environmental

Degradation and Protection. p. 9, 132, 137, 142, 146, 156. Routledge, 11 New Fetter Lane, London EC4P
4EE and 29 West 35th Street, 
New York, NY 10001.

21 - Hoitink, Harry A. J. et al., (1997). Suppression of Root and Foliar Diseases Induced by Composts. As seen in the
1997 Organic Recovery and Biological Treatment Proceedings, Stentiford, E.I. (ed.). International
Conference, Harrogate, United Kingdom. 3-5 September, 1997. p. 97.

22 - Farmers of Forty Centuries. (p.198).

REFERENCES — CHAPTER FIVE — A DAY IN THE LIFE OF A TURD

1 - Manci, K. Septic Tank - Soil Absorption Systems. Agricultural Engineering Fact Sheet SW-44. Penn State College of
Agriculture Cooperative Extension, University Park, PA 16802.

2 - Manci, K.  Mound Systems for Wastewater Treatment. SW-43. Same as above.
3 - Stewart, John G. (1990). Drinking Water Hazards: How to Know if There Are Toxic Chemicals in Your Water and What

to Do If There Are. Envirographics: Hiram, Ohio. (pp.177-178).
4 - van der Leeden, F. et al. (1990). The Water Encyclopedia. Lewis Publishers Inc.: Chelsea, Michigan, 48118. (p.526).
5 - Ibid. (p.525).
6 - Stewart, John G. (as in #3 above, same pages).

The Humanure Handbook — References                       243



7 - Ibid.
8 - Environment Reporter. 2/28/92. The Bureau of National Affairs, Inc., Washington D.C., (pp. 2441-2).
9 - Gray, N.F. (1990). Activated Sludge Theory and Practice. Oxford University Press: New York. (p.125).
10 - Journal of Environmental Health. July/August 1989. “EPA Proposes New Rules for Sewage Sludge Disposal”.

(P.321).
11 - Logan, W.B. (1991). "Rot is Hot." New York Times Magazine. 9/8/91 Vol. 140, Issue 4871, p.46.
12 - van der Leeden, F. et al. (1990). The Water Encyclopedia Second Edition. Lewis Publishers, 121 South Main Street,

Chelsea, Michigan 48118 (p. 541).
13 - Garbage. February/March 1993. Old House Journal Corp., 2 Main St., Gloucester, MA 01930. (p.18).
14 - Pickford, John (1995). Low-Cost Sanitation - A Survey of Practical Experience. p. 96. IT Publications, 103-105

Southampton Row, London WC1B 4HH, UK.
15 - US EPA (1996). Wastewater Treatment: Alternatives to Septic Systems (Guidance Document). EPA/909-K-96-001.

US Environmental Protection Agency, Region 9, Drinking Water Program (W-6-3). p. 16-19.  and:
US EPA (1987). It’s Your Choice - A Guidebook for Local Officials on Small Community Wastewater Management

Options. EPA 430/9-87-006. United States Environmental Protection Agency, Office of Municipal Pollution
Control (WH-595), Municipal Facilities Division, Washington DC 20460. p.55.

16 - Manahan, S.E. (1990). Hazardous Waste Chemistry, Toxicology and Treatment. Lewis Publishers, Inc.: Chelsea,
Michigan. (p.131).

17 - Bitton, Gabriel (1994). Wastewater Microbiology. p. 120. Wiley-Liss, Inc. 605 Third Avenue, New York, NY 10518-
0012.

18 - Ibid. (pp. 148-49).
19 - Baumann, Marty. USA Today. Feb 2, 1994, p. 1A, 4A. USA Today (Gannet Co. Inc.) 1000 Wilson Blvd., Arlington,

VA 22229.
20 - "The Perils of Chlorine." Audubon Magazine, 93:30-2. Nov/Dec 1991.
21 - Liptak, B.G. (1991). Municipal Waste Disposal in the 1990’s. Chilton Book Co.: Radnor, PA. (pp.196-8).
22 - Bitton, Gabriel (1994). Wastewater Microbiology. p. 312. Wiley-Liss, Inc. 605 Third Avenue, N. Y., NY 10518-0012.
23 - Stiak, J. "The Trouble With Chlorine." Buzzworm. Nov/Dec 1992. (p.22).
24 - Bitton, Gabriel (1994). Wastewater Microbiology. p. 121. Wiley-Liss, Inc. 605 Third Avenue, N. Y., NY 10518-0012.
25 - Environment Reporter. 7/10/92. (p.767).
26 - Bitton, Gabriel (1994). Wastewater Microbiology. p. 121. Wiley-Liss, Inc. 605 Third Avenue, N. Y., NY 10518-0012.
27 - Buzzworm. March/April 1993. (p.17).
28 - Environment Reporter. 7/10/92. (p.767).
29 - Ibid. 4/24/92. (p.2879).
30 - Ibid. 8/7/92. (p.1155).
31 - Burke, W.K. "A Prophet of Eden." Buzzworm. Vol. IV, Number 2, March/April 1992. (pp.18-19).
32 - Environment Reporter. 8/7/92. (P.1152).
33 - Ibid. 5/15/92. (p.319).
34 - Bitton, Gabriel (1994). Wastewater Microbiology. p. 352. Wiley-Liss, Inc. 605 Third Avenue, N. Y., NY 10518-0012.
35 - Ibid. 3/6/92 (p. 2474) and 1/17/92 (p.2145).
36 - Ibid. 1/3/92 (p.2109).
37 - Ibid. 11/1/91 (p.1657) and 9/27/96 (p. 1212).
38 - Hammond, A. et al. (Eds.) (1993). The 1993 Information Please Environmental Almanac. Compiled by the World

Resources Institute. Houghton Mifflin Co.: New York. (p.41).
39 - Purves, D. (1990). "Toxic Sludge." Nature. Vol. 346, 8/16/1990 (pp. 617-18).
40 - Bitton, Gabriel (1994). Wastewater Microbiology. p. 352. Wiley-Liss, Inc. 605 Third Avenue, N. Y., NY 10518-0012.
41 - Rybczynski, W. et al. (1982). Appropriate Technology for Water Supply and Sanitation - Low Cost Technology

Options for Sanitation, A State of the Art Review and Annotated Bibliography. World Bank. (p. 124).
42 - Ibid. (p. 125).
43 - Sterritt, Robert M. (1988). Microbiology for Environmental and Public Health Engineers. P. 160. E. & F. N. Spon Ltd.,

New York, NY 10001 USA.
44 - Fahm, L.A. (1980). The Waste of Nations. Allanheld, Osmun & Co.: Montclair, NJ (p.61).
45 - Shuval, Hillel I. et al. (1981). Appropriate Technology for Water Supply and Sanitation - Night Soil Composting. p.5. 

International Bank for Reconstruction and Development (World Bank), Washington DC, 20433, USA
46 - Bitton, Gabriel (1994). Wastewater Microbiology. p. 166, 352. Wiley-Liss, Inc. 605 Third Avenue, New York, NY

10518-0012.
47 - Sterritt, Robert M. (1988). Microbiology for Environmental and Public Health Engineers. P. 242, 251-2. E. & F. N.

Spon Ltd., New York, NY 10001 USA.
48 - Radtke, T.M., and Gist, G.L. (1989). "Wastewater Sludge Disposal: Antibiotic Resistant Bacteria May Pose Health

Hazard." Journal of Environmental Health. Vol 52, No.2, Sept/Oct 1989. (pp.102-5).
49 - Environment Reporter. 7/10/92. (p.770).
50 - Environment Reporter. 11/1/91. (p.1653).
51 - Ibid. 1/17/92. (p.2154).
52 - Damsker, M. (1992). "Sludge Beats Lead." Organic Gardening. Feb, 1992, Vol. 39, Issue 2, p.19.
53 - Contact JCH Environmental Engineering, Inc., 2730 Remington Court, Missoula, MT 59801. Ph: 406-721-1164.
54 - Miller, T. L. et al., (1992). Selected Metal and Pesticide Content of Raw and Mature Compost Samples from Eleven

Illinois Facilities. Illinois Department of Energy and Natural Resources. and: Manios, T. and Stentiford, E.I.
(1998). Heavy Metals Fractionation Before, During, and After Composting of Urban Organic Residues. As
seen in the 1997 Organic Recovery and Biological Treatment Proceedings, Stentiford, E.I. (ed.). International
Conference, Harrogate, United Kingdom. 3-5 September, 1997. p. 227-232.

55 - US EPA, (1989) - Summary Report: In-Vessel Composting of Municipal Wastewater Sludge. pp. 20, 161. EPA/625/8-
89/016. Center for Environmental Research Information, Cincinnati, OH.

56 - Fahm. (1980). The Waste of Nations. (p.xxiv).
57 - Ibid. (p.40).
58 - Shuval, Hillel I. et al. (1981). Appropriate Technology for Water Supply and Sanitation - Night Soil Composting. (sum-

mary). International Bank for Reconstruction and Development (World Bank), Washington DC, 20433, USA.
59 - Rivard, C.J. et al. (1989). "Waste to Energy." Journal of Environmental Health. Vol 52, No.2, Sept/Oct 1989. (p.100).

244 The Humanure Handbook — References



60 - See Garbage, Oct/Nov 1992, (p.14).

REFERENCES — CHAPTER SIX — COMPOSTING TOILETS & SYSTEMS

1 - Rybczynski, W. et al. (1982). Appropriate Technology for Water Supply and Sanitation - Low Cost Technology Options
for Sanitation, A State of the Art Review and Annotated Bibliography. World Bank. Transportation and Water
Department, 1818 H Street N.W., Washington D.C. 20433 USA.

2 - Franceys et al. (1992). A Guide to the Development of On-Site Sanitation. W.H.O., Geneva. (p. 213).
3 - McGarry, Michael G., and Stainforth, Jill (eds.) (1978). Compost, Fertilizer, and Biogas Production from Human and

Farm Wastes in the People’s Republic of China, International Development Research Center, Box 8500,
Ottawa, Canada, K1G 3H9 (pages 9, 10, 29, 32).

4 - Rybczynski, W. et al. (1982). Appropriate Technology for Water Supply and Sanitation - Low Cost Technology Options
for Sanitation, A State of the Art Review and Annotated Bibliography. World Bank. Transportation and Water
Department, 1818 H Street N.W., Washington D.C. 20433 USA. (p. 114).

5 - McGarry, Michael G., and Stainforth, Jill (eds.) (1978). Compost, Fertilizer, and Biogas Production from Human and
Farm Wastes in the People’s Republic of China, International Development Research Center, Box 8500,
Ottawa, Canada, K1G 3H9.  

6 - Winblad, Uno, and Kilama, Wen (1985). Sanitation Without Water. Macmillan Education Ltd., London and
Basingstoke. pp. 20-21.

7 - Winblad, Uno (Ed.) (1998). Ecological Sanitation. Swedish International Development Cooperation Agency,
Stockholm, Sweden. p. 25.

8 - Rybczynski, W. et al. (1982). Appropriate Technology for Water Supply and Sanitation - Low Cost Technology Options
for Sanitation, A State of the Art Review and Annotated Bibliography. World Bank. Transportation and Water
Department, 1818 H Street N.W., Washington D.C. 20433 USA.

9 -  Ibid. 
10 - Clivus Multrum Maintenance Manual, Clivus Multrum, Inc., 21 Canal St., Lawrence, Mass. 01840. (Also contact

Hanson Assoc., Lewis Mill, Jefferson, MD 21755).
11 - Ibid.
12 - Ibid.
13 - Source: Pickford, John (1995). Low-Cost Sanitation, Intermediate Technology Publications, 103-105 Southampton

Row, London WC1B 4HH, UK. p. 68.
14 - Sun Mar Corp., 900 Hertel Ave., Buffalo, NY 14216 USA; or 5035 North Service Road, Burlington, Ontario, Canada

L7L 5V2.
15 - AlasCan, Inc., 3400 International Way, Fairbanks, Alaska 99701, phone/fax (907) 452-5257 [as seen in Garbage,

Feb/Mar 1993, p.35].
16 - Composting Toilet Systems, PO Box 1928 (or 1211 Bergen Rd.), Newport, WA 99156, phone: (509) 447-3708; Fax:

(509) 447-3753.

REFERENCES — CHAPTER SEVEN — WORMS AND DISEASE

AA - Solomon, Ethan B., et. al (2002). Transmission of Escherichia coli 0157:H7 from Contaminated Manure and
Irrigation Water to Lettuce Plant Tissue and Its Subsequent Internalization. Applied and Environmental
Microbiology, January 2002, p. 397-400. American Society for Microbiology.

1 -  Kristof, Nicholas D. (1995). Japanese is Too Polite for Words. Pittsburgh Post Gazette, Sunday, September 24, 1995.
P. B-8.

2 - Beeby, John (1995). The Tao of Pooh (now titled Future Fertility). Disclaimer, and pp. 64-65. Ecology Action of the
Midpeninsula, 5798 Ridgewood Road, Willits, CA 95490-9730.

3 - Beeby, John (1995). The Tao of Pooh (now titled Future Fertility). Pp. 11-12. Ecology Action of the Midpeninsula, 5798
Ridgewood Road, Willits, CA 95490-9730.  

4 - Barlow, Ronald S. (1992). The Vanishing American Outhouse. P. 2. Windmill Publishing Co., 2147 Windmill View
Road, El Cajon, California 92020 USA.

5 - Warren, George M. (1922 - revised 1928). Sewage and Sewerage of Farm Homes. US Department of Agriculture,
Farmer’s Bulletin No. 1227. As seen in: Barlow, Ronald S. (1992). The Vanishing American Outhouse. Pp.
107-110.  Windmill Publishing Co., 2147 Windmill View Road, El Cajon, California 92020 USA.

6 - Shuval, Hillel I. et al. (1981). Appropriate Technology for Water Supply and Sanitation - Night Soil Composting. p.8. 
International Bank for Reconstruction and Development (World Bank), Washington DC, 20433, USA.

7 - Tompkins, P., and Boyd, C. (1989). Secrets of the Soil. Harper and Row: New York.   (pp.94-5).
8 - Howard, Sir Albert. The Soil and Health: A Study of Organic Agriculture. Schocken: N. Y. 1947. (pp. 37-38).
9 - Ibid. (p.177).
10 - Feachem, et al. (1980). Appropriate Technology for Water Supply and Sanitation. The World Bank, Director of

Information and Public Affairs, Washington D.C. 20433.
11 - Sterritt, Robert M. (1988). Microbiology for Environmental and Public Health Engineers. P. 238. E. & F. N. Spon Ltd.,

New York, NY 10001 USA.
12 - Jervis, N. "Waste Not, Want Not". Natural History. May, 1990 (p.73).
13 - Winblad, Uno (Ed.) (1998). Ecological Sanitation. Swedish International Development Cooperation Agency,

Stockholm, Sweden. p. 75.
14 - Sterritt, Robert M. (1988). Microbiology for Environmental and Public Health Engineers. Pp. 59-60. E. & F. N. Spon

Ltd., New York, NY 10001 USA.
15 - Palmisano, Anna C. and Barlaz, Morton A. (Eds.) (1996). Microbiology of Solid Waste. Pp. 159. CRC Press, Inc.,

2000 Corporate Blvd., N.W., Boca Raton, FL 33431 USA. 
16 - Gotaas, Harold B., (1956). Composting - Sanitary Disposal and Reclamation of Organic Wastes . p.20. World Health

Organization, Monograph Series Number 31. Geneva. 
17 - Sopper, W.E. and Kardos, L.T. (Eds.). (1973). Recycling Treated Municipal Wastewater and Sludge Through Forest

and Cropland. The Pennsylvania State University, University Park, PA (pp. 248-51).
18 - Ibid. (pp. 251-252).
19 - Shuval, Hillel I. et al. (1981). Appropriate Technology for Water Supply and Sanitation - Night Soil Composting. p.4.

The Humanure Handbook — References                        245



International Bank for Reconstruction and Development (World Bank), Washington DC, 20433, USA.
20 - Sterritt, Robert M. (1988). Microbiology for Environmental and Public Health Engineers. P. 252. E. & F. N. Spon Ltd.,

New York, NY 10001 USA.
21 - Cheng, Thomas C. (1973). General Parasitology. Academic Press, Inc., 111 Fifth Avenue, N.Y., NY 10003 (p. 645).
22 - Shuval, Hillel I. et al. (1981). Appropriate Technology for Water Supply and Sanitation - Night Soil Composting. p.6.

International Bank for Reconstruction and Development (World Bank), 
Washington DC, 20433, USA.

23 - Feachem et al. (1980). Appropriate Technology for Water Supply and Sanitation: Health Aspects of Excreta and
Sullage Management. Energy, Water and Telecommunications Department of the World Bank, 1818 H Street
N.W., Washington D.C. 20433. This comprehensive work cites 394 references from throughout the world, and
was carried out as part of the World Bank’s research project on appropriate technology for water supply and
sanitation.

24 - Ibid.
25 - Olson, O. W. (1974). Animal Parasites - Their Life Cycles and Ecology. University Park Press, Baltimore, MD (p.

451-452).
26 - Crook, James (1985). "Water Reuse in California." Journal of the American Waterworks Association. v77, no. 7. as

seen in The Water Encyclopedia by van der Leeden et al. (1990), Lewis Publishers, Chelsea, Mich. 48118.
27 - Boyd, R. F. and Hoerl, B. G. (1977). Basic Medical Microbiology. Little, Brown and Co., Boston Mass. (p. 494).
28 - Cheng, Thomas C. (1973) General Parasitology. Academic Press Inc., 111 Fifth Ave., New York, NY 10003. (p. 645).
29 - Sterritt, Robert M. (1988). Microbiology for Environmental and Public Health Engineers. Pp. 244-245. E. & F. N. Spon

Ltd., New York, NY 10001 USA.

30 - Epstein, Elliot (1998). “Pathogenic Health Aspects of Land Application.” Biocycle, September 1998, p.64. The JG
Press, Inc., 419 State Avenue, Emmaus, PA 18049. 

31 - Shuval, Hillel I. et al. (1981). Appropriate Technology for Water Supply and Sanitation - Night Soil Composting. p.5.
International Bank for Reconstruction and Development (World Bank), Washington DC, 20433, USA.

32 - Franceys, R. et al. (1992). A Guide to the Development of On-Site Sanitation. World Health Organization, Geneva.
p. 212.

33 - Schoenfeld, M., and Bennett, M. (1992). Water Quality Analysis of Wolf Creek. (Unpublished manuscript). Slippery
Rock University, Applied Ecology Course, PREE, Fall Semester. (Prof. P. Johnson), Slippery Rock, PA 16057

34 - Pomeranz, V.E. and Schultz, D., (1972). The Mother’s and Father’s Medical Encyclopedia. The New American
Library, Inc., 1633 Broadway, New York, NY 10019. (p.627).

35 - Chandler, A.C. and Read, C.P. (1961). Introduction to Parasitology. John Wiley and Sons, Inc.: New York.
36 - Brown, H.W. and Neva, F.A. (1983). Basic Clinical Parasitology. Appleton-Century-Crofts/Norwalk, Connecticut

06855. (pp.128-31). Pinworm destruction by composting mentioned in: Gotaas, Harold B., (1956).
Composting - Sanitary Disposal and Reclamation of Organic Wastes . p.20. World Health Organization,
Monograph Series Number 31. Geneva. 

37 - Brown, H.W. and Neva, F.A. (1983). Basic Clinical Parasitology. Appleton-Century-Crofts/Norwalk, Connecticut
06855. (pp.119-126).

38 - Ibid.
39 - Ibid.
40 - Haug, Roger T. (1993). The Practical Handbook of Compost Engineering. p. 141. CRC Press, Inc., 2000 Corporate

Blvd. N.W., Boca Raton, FL 33431 USA.
41 - Shuval, Hillel I. et al. (1981). Appropriate Technology for Water Supply and Sanitation - Night Soil Composting. p.4.

International Bank for Reconstruction and Development (World Bank), Washington DC, 20433, USA.
42 - Franceys, R. et al. (1992). A Guide to the Development of On-Site Sanitation. W.H.O., Geneva. p. 214.
43 - Shuval, Hillel I. et al. (1981). Appropriate Technology for Water Supply and Sanitation - Night Soil Composting. p.7.

International Bank for Reconstruction and Development (World Bank), Washington DC, 20433, USA.

REFERENCES — CHAPTER EIGHT — THE TAO OF COMPOST

1 - LaMotte Chemical Products Co., Chestertown, MD 21620
2 - Rodale, J. I., (1960). The Complete  Book of Composting. P. 650, Rodale Books, Emmaus, PA.
3 - Kitto, Dick. (1988). Composting: The Organic Natural Way. Thorsons Publishers Ltd.: Wellingborough, UK. (p. 103).
4 - World of Composting Toilets Forum Update No. 3, Monday, November 2, 1998.
5 - Del Porto, David, and Steinfeld, Carol (1999). The Composting Toilet System Book - editor’s draft. Center for

Ecological Pollution Prevention, PO Box 1330, Concord, MA 01742-1330.
6 - Olexa, M. T. and Trudeau, Rebecca L., (1994). How is the Use of Compost Regulated? University of Florida,

Forida Cooperative Extension Service, Document No. SS-FRE-19, September 1994.
7 - Pennsylvania Solid Waste Management Act, Title 35, Chapter 29A.
8 - Pennsylvania Municipal Waste Planning, Recycling and Waste Reduction Act (1988), Title 53, Chapter 17A.
9 - King, F.H. (1911). Farmers of Forty Centuries. Rodale Press, Inc., Emmaus, PA 18049. (pp.78, 202).

REFERENCES — CHAPTER NINE — GRAYWATER SYSTEMS

1 - Waterless Toilets as Repair for Failed Septic Tank Systems. Bio-Sun Systems, Inc., RR #2, Box 134A, Millerton, PA
16936. Ph: 717-537-2200. Email:Bio-sun@ix.netcom.com

2 - US EPA (1992). Wastewater Treatment/Disposal for Small Communities. P. 42. EPA/625/R-92/005. US EPA Office of
Research and Development, Office of Water, Washington DC 20460 USA.

3 - Bennett, Dick (1995). Graywater, An Option for Household Water Reuse. Home Energy Magazine, July/August, 1995.
4 - Karpiscak, Martin M. et al. (1990). Residential Water Conservation: Casa del Agua. Water Resources Bulletin,

December 1990, p. 945-946. American Water Resources Association.
5 - Gerba, Charles P. et al. (1995). Water Quality Study of Graywater Treatment Systems. Water Resources Bulletin,

February, 1995, Vol. 31, No. 1, p. 109. American 
Water Resources Association.

6 - Rose, Joan B. et al. (1991). Microbial Quality and Persistence of Enteric Pathogens in Graywater from Various
Household Sources. Water Resources, Vol. 25, No. 1, pp. 37-42, 1991.

246 The Humanure Handbook — References



7 - Gerba, Charles P. et al. (1995). Water Quality Study of Graywater Treatment Systems. Water Resources Bulletin,
February, 1995, Vol. 31, No. 1, p. 109. American 
Water Resources Association.

8 - Karpiscak, Martin M. et al. (1990). Residential Water Conservation: Casa del Agua. Water Resources Bulletin,
December 1990, p. 940. American Water Resources Association.

9 - Rose, Joan B. et al. (1991). Microbial Quality and Persistence of Enteric Pathogens in Graywater from Various
Household Sources. Water Resources, Vol. 25, No. 1, p. 40, 1991.

10 - Karpiscak, Martin M. et al. (1990). Residential Water Conservation: Casa del Agua. Water Resources Bulletin,
December 1990, p. 940. American Water Resources Association.

11 - Ludwig, Art (1994). Create an Oasis with Greywater. Oasis Design, 5 San Marcos Trout Club, Santa Barbara, CA
93105-9726. Phone: 805-967-9956.

12 - Bennett, Dick (1995). Graywater, An Option for Household Water Reuse. Home Energy Mag., July/August, 1995.
13 - Rose, Joan B. et al. (1991). Microbial Quality and Persistence of Enteric Pathogens in Graywater from Various

Household Sources. Water Resources, Vol. 25, No. 1, p. 40, 1991.
14 - Rose, Joan B. et al. (1991). Microbial Quality and Persistence of Enteric Pathogens in Graywater from Various

Household Sources. Water Resources, Vol. 25, No. 1, pp. 37-38, 1991.
15 - Rose, Joan B. et al. (1991). Microbial Quality and Persistence of Enteric Pathogens in Graywater from Various

Household Sources. Water Resources, Vol. 25, No. 1, pp. 39, 41, 1991.
16 - Bastian, Robert K. (date unknown). Needs and Problems in Sewage Treatment and Effluent Disposal Facing Small

Communities; The Role of Wetland Treatment Alternatives. US EPA, Office of Municipal Pollution Control,
Washington DC 20460.

17 - Hoang, Tawni et al. (1998). Greenhouse Wastewater Treatment with Constructed Wetlands. Greenhouse Product
News, August 1998, p.33.

18 - Golueke, Clarence G. (1977). Using Plants for Wastewater Treatment. Compost Science, Sept./Oct. 1977, p. 18.
19 - Berghage, R.D. et al. (date unknown). “Green” Water Treatment for the Green Industries: Opportunities for

Biofiltration of Greenhouse and Nursery Irrigation Water and Runoff with Constructed Wetlands. and: 
Gupta, G.C. (1980). Use of Water Hyacinths in WastewaterTreatment. Journal of Environmental Health.
43(2):80-82. and: Joseph, J. (1978). Hyacinths for Wastewater Treatment. Reeves Journal. 56(2):34-36.

20 - Hillman, W.S. and Culley, D.D. Jr. (1978). The Uses of Duckweed. American Scientist, 66:442-451
21 - Pries, John (date unknown, but 1996 or later). Constructed Treatment Wetland Systems in Canada. Gore and Storrie

Ltd., Suite 600, 180 King St. S., Waterloo, Ontario, N2J 1P8. Ph: 519-579-3500.
22 - Golueke, Clarence G. (1977). Using Plants for Wastewater Treatment. Compost Science, Sept./Oct. 1977, p. 18.
23 - Golueke, Clarence G. (1977). Using Plants for Wastewater Treatment. Compost Science, Sept./Oct.r 1977, p. 17.
24 - For more information, contact Carl Lindstrom at www.greywater.com.
25 - Gunther, Folke (1999). Wastewater Treatment by Graywater Separation: Outline for a Biologically Based Graywater

Purification Plant in Sweden. Department of Systems Ecology, Stockholm University, S-106 91, Stockholm,
Sweden. Ecological Engineering 15 (2000) 139-146.

REFERENCES — CHAPTER TEN  — THE END IS NEAR

1 - Rybczynski, W. et. al. (1982). Appropriate Technology for Water Supply and Sanitation - Low Cost Technology
Options for Sanitation, A State of the Art Review and Annotated Bibliography. World Bank, Geneva. (p. 20).

2 - Kugler, R. et al. (1998). Technological Quality Guarantees for H.Q. Compost from Bio-Waste. As seen in the 1997
Organic Recovery and Biological Treatment Proceedings, Stentiford, E.I. (ed.). International Conference,
Harrogate, United Kingdom. 3-5 September, 1997. P. 31. Available from Stuart Brown, National Compost
Development Association, PO Box 4, Grassington, North Yorkshire, BD23 5UR UK (stuartbrown@com-
puserve.com).

3 - Vorkamp, Katrin et al. (1998). Multiresidue Analysis of Pesticides and their Metabolites in Biological Waste. As seen
in the 1997 Organic Recovery and Biological Treatment Proceedings, Stentiford, E.I. (ed.). International
Conference, Harrogate, United Kingdom. 3-5 September, 1997. p. 221. Available from Stuart Brown, National
Compost Development Association, PO Box 4, Grassington, North Yorkshire, BD23 5UR UK
(stuartbrown@compuserve.com).

4 - Wheeler, Pat (1998). Results of the Environment Agency Research Programme into Composting of Green and
Household Wastes. As seen in the 1997 Organic Recovery and Biological Treatment Proceedings, Stentiford,
E.I. (ed.). International Conference, Harrogate, United Kingdom. 3-5 September, 1997. p. 77. Available from
Stuart Brown, National Compost Development Association, PO Box 4, Grassington, North Yorkshire, BD23
5UR UK (stuartbrown@compuserve.com).

5 - Johnson, Julie. (1990). "Waste That No One Wants.” New Scientist. 9/8/90, Vol. 127, Issue 1733. (p.50).
6 - Benedict, Arthur H. et. al. (1988). "Composting Municipal Sludge: A Technology Evaluation.” Appendix A. Noyes Data

Corporation.
7 - Biocycle, January 1998, p. 71.
8 - http://www.epa.gov/compost/basic.htm
9 - Johnson, Julie. (1990). Waste That No One Wants. (p. 53) see above.
10 - Simon, Ruth. (1990). The Whole Earth Compost Pile? Forbes. 5/28/90, Vol. 145, Issue 11. p. 136.
11 - Biosolids Generation, Use and Disposal in theUnited States (1999). EPA 630-R-99-009.
12 - Gotaas, Harold B., (1956). Composting - Sanitary Disposal and Reclamation of Organic Wastes. p.101. World

Health Organization, Monograph Series Number 31. Geneva. 

The Humanure Handbook — References                      247



248


