










VI. PURCHASING AND REPLACING MATERIALS 

Hancor, Inc. (Findlay, Ohio 45840). 
Makes a Plow Control Switch and 
drainfield pipes in plastic. Franklin 
Resead (4009 Linden St., Oakland, 
CA 94608) also makes a plow Control 
Switch (above) plus many other septic 
tankhkainfkld control devices like 
level-sensors, effluent pumps, etc. 

DIVERSION VALVES 

These flow switches should be durable, acid-resistant materials. 
You can make your own. 

Homemade Plow Control Switch using a 
concrete box and plastic ell. The turned- 
up ell stops eflluent from going into 
drainfield on left. Next year, the ell will 
be inserted on the right. Pipes and ell are 
all the same diameter (usually 4”). A 
rubber ball can be i$serted in the pipe 
instead of the ell. Concrete box should be 
made of Portland Cement (see Appendix). 

SEPTiC TANK MATERIALS, SIZE, AND DESIGN 

1. The tank itself-should be water-tight. Durable, non- 
corrodable materials should be used like re-inforced and 
pre-cast concrete or fiber-glass. DON’T USE METAL. 

2. The tanks should be coated with bitumastic tar. This will 
retard corrosion. 

3. Minimum tank size should be about 800 gallons for a single- 
family dwelling. Remember, the bigger the better - if the 
cost increase is not prohibitive. For two or three family 
dwellings, the Public Health Service Manual is useful. A 
1,200 gallon tank is the biggest you’ll need for a single family. 

SEPTIC TANK MATERIALS 

REDWOOD PREFORMED CONCRETE 
Lifespan: 30 years. Rots more quickly at Lifespan: 20 years. Should be properly cured. 
waterline or from outside in. Should be Walls should be re-inforced. Portland cement 
tarred on inside. Costs vary. useful on inside (2%“). Bitbmastic tar inside. 

FIBERGLASS 
Lifespan: 30 years (?). Most fiberglass tanks 
are too thin. Water in surrounding soils 
causes buckling. Some float. Buy or use 
fiberglass standards in the Uniform Building 
Codes. Make sure you cap add compartments. 
Expensive. 

TILE CYLINDERS 
Lifespan: 20 years (?). Usually terra-cotta. 
Used in a series. 

METAL 
Lifespan: 7 years. Corodes easily. Coated metal 
only - if you must. 

PLASTIC 
Lifespan: 30 years (?). Not yet manufactured. 
Believed to be a good re-use of non-biodegrad- 
able plastics. 

CONCRETE BMCK 
LifesFan: 20 years. Use heavy-weight blocks 
to prevent collapsing. Hard-burned brick is a 
good material. Bitumastic tar inside. 

Instructions for Preparation of 
Water-tight Cement Given in 
Appendix. 



4. Tanks with compartments are much better than ;t plain bos. 
The dividers can be redwood. treated plywood. properI> 
prepared and treated concrete or concrete block. The best 
design has the three-compartment meander design. Nest best 
is the three-compartment flow-through design. hesr. the two- 
compartment flow-through. 

5. Rectangular tanks should be. at least. four feet deep below 
the waterline. .4 series -of connected cylinders (page 29) wil 
serve just as well. 

6. Inlet and outlet tees (or vented ells) should be used. If 
plastic “tees” and “ells” are cheap and available they 
function well. Concrete designs are also fine. These tees 
and ells prevent solids from backing up. 

7. The tank should be easily accessible to permit maintenance. 
The tank should have two man-hole covers each allowing 
entrance to the different compartments uitd easy cleaning of 
the baffles. They should be water-tight and, if you want added 
ease Of access, risers as shown in the diagram. 

8. Inlet pipe from the house should be, at least, 4” in diameter. 
Outlet pipe should be the same diameter as the drainfieldlpipe. 

-it!’ air 

Outlet 
be 

Tees: Can be made of cast iron, vitrified 
clay or concrete or plastic. They should 
be chosen to, at least, match the life span 
of the septic tank materials. Between 
compartments, twc tees can be attached 
to form an “H.” This is the most effective 
baffle to prevent suspended solids or 
grease from flowing from one compart- 
ment to the next. 

G I ,200 gallon tank might be 4 feet wide. 
4% feet deep and 10 feet long. 

-,.avfe:lles or tee to reach 18” below water 

-partitions do not have to be watertight. 

-wastewater depth, af least, 4 feet. 
-width, at least. 4 feet, in rectangular tanks. 

-tank top not more (probably less) 
than 2 feet below ground. 

-If tee is used for inlet and outlet, then it 
should reach 18” below wastewater and 
as high as practical (6” is plenty) above 
waterline. Top of tee should be no closer 
than 2” to tank top 

+irst compartment Should have the 
largest volume (40 to 50%). Second 
compartment should be larger than 
third (30 to 40%) - in meander design. 

-windows can be replaced by double tees. 
-outlet tee must be 1” to 3” below inlet. 
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DRAINFIELDMATERIALS 

1 

Drawing on left showing how infdtration 
is reduced when large stones are placed 
next to soil. Drawing on right shows how .__ - 

Gru:*ir~~ jlo\t, pipes should have a minimum diameter of three 
inches. Greater diameter is OK as long as they are not fragile 
or a safety hazard. Pressure pipes (pumped effluent from 
dosing tanks or pumps) need only be as big as the outlet pipe 
from the pump. (Holes in pressure pipes can be hand-drilled). 
All the pipes 4lould be of strong and durable material like 
vitrified clay and certain plastics. 

WARNING: Bituminous paper pipes (like those produced by 
Orangeburgj will uncoil and rot real fast. Don’t use. 

The ideal trerrch ji’fl grades evenly from large stones near the 
drainfield pipe to sand (near the sidewall). Large stones lying 
next to the infiltrative surface can stop infiltration at the point 
of contact. To minimize soil texture differences between fill 
and natural soil, use a column of pea gravel in the center of 
the excavation. flanked by two columns of sand. This is time- 
consuming and more expensive till but also better for infii- 
tration. Diagram on opposite page. 

For a good standard trench (no sand or pea gravel and no 
layering), use smallest gravel available. The best is 95” to %“. 
Larger than -X” will significantly reduce infiltration. 

a gradual change tram gravel to sand to 
soil makes for Ideal infdtration. -- 

LAYERED TRENCH FILL 
(Cheap and easy version) 
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4. Materials for barrier between trench fill and backfill on the 
next page. 

VII. CONSTRUCTION PRACTICES 

WARNING: If construction is on slope, see Chapter 8. 

SEPTICTANK 

I. The septic tank should be located so that it easily drains the 
household plumbing by a gravity flow. No sink, bath or toilet 
should be lower than the septic tank. 

2. Because of the possibility of leakage, the septic tank should 
be set back from the building foundations (5 feet is plenty). 

WARNING: A septic tank may sink and bend or break its pipe 
connections. Be sure the septic tank rests on solid ground. Allow 
time for it to settle before connecting pipes. Water the hole to 
help compaction. 



WARNING: If pre-fab and installed by contractor, make sure its 
not put in backwards. 

3. The top of the septic tank should not be over-loaded with 
back-till. One foot of earth on top is plenty. Don’t dig the 
hole deeper than necessary. 

4. Risers make access to pipe real easy. Install if possible (see 
diagram page 55 ). 

5. Remember to vent pipe(s) from house. 

DRAINFIELD CONSTRUCTION 

WARNING: Trenches should be dug with a back-hoe or by hand 
tools. Seepage pits can be dug with a back-hoe, bucket auger or 
hand tools. Do not use spiral augers or trenchers. This equipment 
will compact the sidewalls and smear the infiltration surface - 
totally ruining permeability. 

WARNING: Do all drainfield digging in dry season an’d/or cover 
trenches if there is no dry season. Wetting the exposed 
infiltration surface may clog soils before they are even used. 

REMINDER: Serial distribution is always preferred. Flat- el 
ground distribution is ok on flat ground. Never use flat- 
ground distributions on slopes. 

1. The minimum linear trench width should not be less than one 
foot. 

1. The ideal trench fill can be installed by the use of removable IDEAL TRENCH FILL ,- . . ..__. 

plywood sheets as shown. 1 (Lxpenslve and more difficult) 

3. The tops of the drainfield pipes must be lower than the tops Y 
of the septic tank pipes. 

WARNING: Water in the drainfield can back up into tank. 
Drainfields that are higher than septic tanks cause many problem 
systems. 

4. Gravel fill must be .covered with a solid, but permeable barrier 
to allow evapotranspiration. Idea1 barrier is a thin layer of 
roofing gravel, then a thiil layer of coarse sand, and finally 
a thin layer of fine sand. But, any layering of permeable 
materials (such as straw) that forms a solid barrier between 
the trench and soil cover is acceptable. 

WARNING: Trench covering of tar paper, plastic sheets, or 
other impermeable materials will prevent upward movement of 
water to plants and soil surface. 

5. Drainfield pipe should be laid just about level. iittle variations 
(1 to 2%) don’t matter. If you can eye it, that’s fine. A casual 
use of the level helps, too. 

SEEPAGE PIT WARNING: If pit is over ten feet deep, it should 
be filled with stones for safety’s sake. It’s real hard to climb out 
of a thirty foot seepage pit. 
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INVERTED 
BEND 

tocation of breeters can be found on 
page 51. Breezers are either inverted 
bend pipes or stove pips connected 
by a tee to drainfield pipe. 

BREEZERS 

A minimum of one breezer for every 200 lineal feet of distri- 
bution pipe urx? one breezer at the end of the distribution pipe 
are adequate. Seepage pits should have one breezer for each pit. 
If wide, two are good. 

CURTAIN DRAINS 

They should be the same material and diameter as the drainfield 
pipe. 

The curtain drain should be as narrow as feasible. Wider saves 
little. 

If the curtain drain is to remove perched groundwater, then the 
pipes of the curtain drain should be laid into the top few inches 
of the hardpan. The perched water. sitting on the impermeable 
layer will be drained away faster. 

Curtain drains should be about 10 feet from the nearest drain- 
field trench. When pipe is used, the curtain drain trench must 
be as deep as the drainfield trench. If no pipes are used (the 
trench is filled with sand), then the curtain drain should be 
about 2 feet deeper than the drainfield trench. Curtain drains 
move water by gravity away from the trenches. Grade should 
be 5%. (See page 41.) 

Outlet is usually a stream or a street drain. Make sure you have 
an outlet that can take added water. 

WARNING: A common mistake of contractors is connecting 
drainfield pipe to the curtain drain pipes. Be careful. 

The holes are up to keep soil out of pipe. 
If you put gravel under curtain drain pipe 
then the direction of the holes doesn’t 
matter. 
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Most readers 
construction 

will not have the luxury of installing and guiding the 

saddled with 
of their own septic tank system. Instead, they are 
a former contractor’s work. details of which may be 

unknown and long forgotten. They also do not know what the 
habits and water use of the previous home owners were. Was the 
septic tank system used all the time? Maintained? Abused? Neglected? 

KNOW YOUR SYSTEM 

Many home owners may not even know they have a septic tank 
system. especially when they move from the city or just have a week- 
end home. The toilet flushes and that’s all they care about. This 
ignorance is bound to backfire and be costly. The first act after 
reading this booklet should be to make a map of your septic tank 
system. This map should always be available. For instance. you pay 
the man who pumps your tank by the hour. It can take two to three 
hours just to find some septic tanks because the resident doesn’t 
have the slightest idea where to look. Many new home owners cement 
a driveway or patio right over the drainfield -- totally eliminating 
aeration and plant life. Knowing the history and location of your 
septic tank system will enable you to predict when the tank needs 
pumping, what the cause of any problems could be, how to plant 
your garden, and landscape. 

WATER CONSERVATION 

We have stated again and again that the less water used, the longer the 
iifespan of the drainfield and the better the septic tank system will 
work. Chapter 4 lists all the do’s and don’ts. 

CHEMICALS AND MICROBES 

In Chapter 6 we empha;ized that you must treat microbes well. if you 
want them to digest sewage thoroughly. Small amounts of soaps, 
detergents, bleaches, drain cleaners or lye will not harm large septic 
tanks. But, an overdose can be fatal to your bacteria. 

Waste brines from household water softeners will change the clays in 
your drainfield. Never use (or have a special drain) as they result in 
soil clogging. 

For other Do’s and Don%. see Chapter 6. 

WILL CUT THROUGH 

ROOTS RAGS 
GREASE 

OR AMY TOUGH 
HARDENED 

ACCUMULATED 
OBSTRUCTION 
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RUNOFF 
A common mistake in home maintenance is letting water run onto the 
drainfield or even asphalting or cementing atop the drainfield. All 
gutters should direct water away from the drainfield. All rooves 
shedding rain toward the drainfield should have gutters to prevent 
this. Patios and driveways should be located far from the drainfield 
or be ditched so water from their surface will flow in another 
direction. 

PUMPING AND THE SLUDGE 

The septic tank can only store so much sludge and scum. After that, 
the sludge and scum begin to flow into the drainfield clogging the 
soils. If this condition is allowed to persist, the toilet won’t flush and 
the sinks won’t dram. This is too long... much damage to the soils will 
have occurred. Every ?ear or two the septic tank should be opened and 
the sludge and scum level checked and removed if need indicates. 

If the septic tank permits easy access, the whole process takes half an 
hour. To measure sludge depths, take an old whitish rag and twist it 
around one end of a broomstick. Lower that end slowly into the tank. 
Sometimes you can feel the dense sludge. Estimate how deep it is by 
the push after you feel the dense accumulation. Remove the stick slowly 

A tank hould be pumpad when the total 
and many times you can see the line between the clearer liquid and 

depth of slud@ aud scum is about ona-third the black sludge. If there is sludge in the last chamber, pretty near the 
of the total tads spach. But, this is just a outlet, then you should pump the tank. 
m If sludge or scum are approaching or 
entering the outlet or inlet, then pump. To determine the scum level, gently break the scum till a clear space 

can be seen. This should reveal how deep the scum is. If there’s lots 
of scum in the first chamber but none in the last chamber, then scum 
is not the problem. If the scum in the last chamber looks like it’s 
about to go into the outlet pipe (within 3”), then it is best to pump. 
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In most communities, there is a nearby septic tank pumper. You call 
the truck and it arrives and sucks all the sludge, scum and clarified 
liquid into a tank. Don’t ever wash your tank. The remaining liquid 
contains enough bacteria to start a new colony of digesters. 

If no truck service is avilable or you can’t afford it, then you must 
pump the tank out yourself. This is illegal in some places because of 
the health risks. As said earlier, if no person with a water-borne 
disease has recently used the toilet, then it is impossible to ha,ve the 
disease living in your tank. Anyway, take precautions like wearing 
gloves and keeping children away. Dig a pit (two feet deep abouts) 
away from the house and daily traffic and buy a bale of straw or get 
your own leaves or some other mulch. Using buckets, transfer the 
liquid and the scum from the tank to the pit. Compost the sludge 
(layer of sludge, layer of straw). Cover with about a foot of dirt and, 
if children are around, a plastic tarp. Leave until composted 
thoroughly (six months to a year). 

If your tank is commercially pumped, make sure the pumper is not 
emptying your sludge into a river or a storm sewer. That’s gross 
pollution. The pumper should either take the sludge to a sewage 
pltit (and hope it doesn’t pollute too badly) or have a pit similar to 
the pit you would dig at home. 
The price of pumping has sky-rocketed in many parts of the U.S.A. 
In parts of California, a single pumping may cost 80 to 90 dollars. 
Don’t pump unless you need to. The Public I-Iealth Service has 
studied scum and sludge accumulation. For a family of four, a tank 



accumulates 98 gallons of scum and sludge by the end of the first 
year: 188 gallons by the end of four years. For an 800 gallon tank, 
this means that less than one quarter of the tank is being used for 
solids storage (21.5%) after four years of service. Even after eight 
years, 60% of the tank space will be free for the wastewater to pass 
through. Larger tanks store even more. In short, if you are not 
overloading, tanks need to be inspected less than once every two 
years. Some tanks go for twenty years without needing pumping. 
But, until you know your tank (and its bacterial abilities) check it 
every year or two. 

SEPTIC TANK PROBLEMS AND CURES 

The symptoms of septic tank problems are very few: foul odors, poor 
flushing or draining of sinks, and evidence of erosion near-by. But, 
these few symptoms may have innumerable causes. Good persistent 
detective work is needed to trace the symptom to the cause. The 
“Detective Chart’: gives a pretty complete series of steps to determine 
the cause of any septic tank problem. 

Detective Chart 
on next page. 

If you did not install the septic tank system yourself, remember: 

- faulty installation is a strong possibility. Check design. Is the 
septic tank in backwards? Are all the pipes connected? Are 
they collapsed? Is the septic tank or drainfield too high above 
the house, sewer or each other? Are a11 the necessary pipes 
perforated? 

- The septic tank system may have been designed for a smaller 
family or weekend use. The size may be inadequate. Is this a 
cess-pool (Chapter 3) or truly a septic tank system? 

- the septic tank system may have been constructed in a terrible 
location. Are you in a creek flood-plain or a drainage swale? Are 
the soils any good? 

Most problems are caused by a combination of conditions. In one 
town, a neighbor drove over the pipe between the house and septic 
tank. The bent pipe worked fine, until his son fIushed his toothbrush 
down the drain. It caught in the bend. Another neighbor paved a 
patio over his drainfield. It worked fine all summer but when the fall 
rains started, the drains didn’t drain nor the toilkts flush. Many times 
watertable problems worsen minor mechanical failures. 

When the pipe between the house and 
the septic tank is long or curved, grease 
accumulates at the turn. The grease gets 
hard and can cause a back-up in all the 
household utilities. Drain0 and Liquid 
Plumber sometimes do not work. Even 
a plumber’s snake may not work. A 
pressure nozzle or a hose (see next 
page) or the hard-to-find Drain King 
(made by Scoville) is most effective. 

Whenever the problem appears to be a “major drainfield problem”, read 
the Chapters 7, 8 and 9 on drainfields and ecological problems. You 
can always improw aeration. 

Many times, an extra trench or seepage pit or a dry well for the grey 
water will allow your system to repair itself. The common source of 
septic tank problems is overloading. Try water saving devices! 

61 



TRY TO PIN- 
POINT SXJRCE 
(LOCATION) OF 
ODOR. LOOK 
FOR EFFLUENT ’ 
(A BLACK, 
CLEAR LIQUID). 

IF CAN’T I 

LEFFs:” 
RHOblMINE I 
BOROTHER I 
DYE FOR 3 
DAYS-CHECK - ’ 
AREANEAR 
SEPTIC TANK 
DRAINFIELD 
DAILY. 

DIAGNOSIS OF SEPTIC TANK/DRAINFIELD 

If effluent or 
odors coming 

b 
from tank + 
itself, tank is 
overflowing or 
leaking. 

If odors or 
wetness 

* between house 
and septic tank, 
then 

If effluent or 
odors from 
drainfield only, 

) see DRAIN- 
FIELD 
PROBLEMS. Leaks. Check for 

broken lid, 
? 

h If not above 
TURN OFF 
wnrr=?HOLD 

1 for 12+ 

1 
hours (overnight?) 

4 Stutted pipes, 
sludge and scum 
faultv 
instailation, and 
inadequate design. 

WATER AND 
REPAIR. 

If water has travelled enough 
distance to be clean, try 
curtain drain to divert clean 

EfgiESz:{ ~~~~~~~~~~~ 

I I * 
then d&field must’be fixed. ’ 
See DRAINFIELD PROBLEMS. 

SNAKE TOILET OR If still flushes Check sludge and If none of these, 
PUT DWdNO IN wrz$ OP~~scurn, design or 
DRAINS 

~+~A~~T~$~~S 
faulty instellation. 

I- 
HOO;EpT$;DUGH 

, 
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PROBLEMS 

Check clogged 
outlet again if 
water remains 
above outlet 
pipe, see 
DRAINFIELD 
PROBLEMS. 

u tank continues 
to fill, then water 
system leaks. 

TO DECLOG PIPES use a plumber’s 
snake or a garden hose with the nozzle 
turned to the most forceful jet. The 
hose or snake can be twisted back 
toward house from inside the septic 
tank. 

Rbodamine B is a dye that can tell you 
if the liquid in the back yard comes from 
the septic tank/drainfield. Most sanitarians 
will tell you where it can be purchased. It 
also has the special property of glowing 
under black light. Even in very small 
amounts. Other dyes are also available. 

MAJOR DRAINFIELD PROBLEMS 

Symptoms 

Lush growth. 
Wet spots. 
Black liquid 
on surface. 

Above plus 
steep slopes, 
clay soils, 
bedrock, etc. 

Works in dry 
season only. 

Near-by trees 
(and slow 
flush). 

Impermeable 
surfaoas. 

Likely Causes 

Overloading (too 
many people, too 
small a system). 

Bad location 
and/or bad soils. 

High water table. 

Clogging of 
drainfield pipes 
by roots. 

-Drainfield 
covered by 
patio or 
driveway. 

-Water from 
surfaces flood- 
ing drainfield. 

Solutions 

-Water Conservation 
-Additional Drain- 

field 
-If black mat is 

present, new drain- 
field required. (Dig 
up drainfield area 
to 2’ to 3’ in a 
few spots. Look 
for black mat 
that stinks). 

Alternatives to 
drainfield 
(Chapters 3 and 8). 

-Remove all runoff 
from rooves 

-Conserve water 
-Dig curtain drain 

and drainage 
ditches 

-Consider waterless 
toilets and grey 
water systems. 

Rota-rooter pipes 
from septic tank. 

Remove. 

Dig curtain or 
peripheral drainage 
ditches. 

\ 
The Roto-rooter has blades which cut 
roots or churns out soil that may be 
clogging your drainfield. They can be 
rented or you can hire someone to 

3 

If still poor flush, If tank emptiej 
DONT USE ANY 

:;$ gF:-, 
- WAmR FoR 12- OUT&T TOWARD HOURS (OVER- 

) &?&?$?D 

NIGHT). DRAINFIELD 
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I CODES AND HEALTH OFFICERS 

County and State Codes are sore than mere minimum 
design standards. Their original purpose was to 
prevent septic tank systems from becoming a health 
hazard, to protect the consumer from contractors 
that might install badly designed and ultra-chincey 
systems, and to reduce HealthDepartment workloads. 

But, the Codes original purposes have backfired. They 
have not been updated and lack new understandings 
of home-site sewage treatment. State and County 
codes blandly copied Federal guidelines which had 
mistakes. Many times, Federal guidelines were 
misinterpreted - further codifying nonsense. And worst 
of all, health officers and sanitarians never had time 
to go back to school and receive further education 
about the new techniques and. design features that 
could be used to improve home-site sewage treatment. 
Instead, the undereducated sanitarian had ta rigidly 
interpt the Codes rather than interpet them with an 
understanding for special ecological conditions. The 
result is that the codes themseives caused, in part, the 
ftems and the bad reputation of 

- 

The Codes obviously need change. They need to 
address themselves to permanent home-site sewage 
treatment and to all kinds of home-site sewage 
systems. They need to be rewritten with in-built 
fkXibUity SO that, for instance, water conservation 
minded homes could use compost privies. (At the 
moment, they are accepted only in Maine.) Health 
Departments assume a home camrot learn to compost. 

Most of all, like this booklet, County Codes should 
have a built-in self-destruct button so codes won’t 
stay on the books way after they have served their 
usefulness . 
Since the Codes lost touch with ecological reality, 
they compensated by making design standards super 
fail-safe. This purposeful over-desig makes for 
expensive septic tank systems --so expensive that 
costs appear just slightly less than the Big Sewer. 
With government grants for centralized sewers, home- 
site systems soon disappear. Note that government 
grants will not pay to improve home-site systems 
although this is just as important to clean water as 
centralized sewers. 

A new alternative is being tried in many states. A local 
agency (either County or special district) may own or 
simply regulate the on-site disposal systems of a 
community. This allows better designs, federal funding 
to be used to improve the home-site sewage systems, 
and public maintenance of home-site sewage systerms. 
If public agencies begin to care for home-site systems, 
the bad reputation that somehow goes along with pit 
privies and septic tanks could change. Home-site sewage 
treatment can be a permanent, sanitary and much 
praised practice. The legal questions about the relative 
authority of local, County, and State health officials 
or utility districts or sanitary districts over regulation, 
control, and omership of home-site sewerage are 
currently in flux. The next five years will bring the 
questions to court. The results will establish the 
future precedents of home-site vs. centralized sewerage. 

uppie, maintaira and wnatruct 
home&e systems? 



In some towns, especially older towns, there are sometimes more 
septic tank/drainfield problems than seem tolerable. The local health 
department does a survey and reports the percentage of failing tanks. 
Newspapers blare “HEALTH MENACE” or “SURFACING 
SEWAGE” and an editonal demands that the town sewer up. 

Most often, it is totally unnecessary for the town to sewer up. Most 
septic tank surveys confuse “failures” with problems of human 
neglect (like forgetting to pump). Rather than recommending the 
much cheaper alternative (repairing the problems), these surveys 
simply recommend that everybody sewer up. Instead of investigating 
how many septic tank systems need minor work or even major 
replacements, these surveys say: “Too many failures. Sewer up.” 
Finally, the sanitarians who usually make the surveys have been 
working so hard that they have never read or taken classes in the 
new septic tankldrainfield designs available or new tricks of the 
sanitary engine&ing trade (like evapo-transpiration beds). These 
undereducated sanitarians can’t even imagine home-site sewage 
treatment alternatives that would substitute for the Big Sewer. 

Meanwhile, everybody gets railroaded by high-profit construction 
companies and super-tech engineering fiis. Their representatives 
lobby the Health Departments, the Utilities Districts, and the 
government agencies concerned with water quality. They convince 
government agencies and townspeople that just another small grant 
would allow replacement of horrible septic tank systems by a gold- 
cadillac super-sewer. 

Many communities have been thoroughly boondoggled - especially 
by the technicai lingo of “professional” consultants from the 
engineering firms, health fears, and the “carrot” of Federal Grants. 
Phrases like “Mass Failures,” “Inevitable Progress,” “Economically 

An apartment house in Chico o around 
1901. Note how solids ore he d m tank ‘f . 
for remoual and somewhat clarified 

CONFLICT OF INTEREST 

There is actually a conflict of interest 
when an Engineering Firm (which makes 
profits on Big Sewers) is allowed to 
decide if septic tanks are working well. 
First, wearing the hat of “consultant,” 
the Firm says the septic tanks are 
failing. Then, wearing the hat of 
“engineer” the same Firm says it will 
build the Big Sewer to replace the 
septic tank systems, The consultant can 
hardly be considered un-prejudiced if 
a fat contract will only occur when 
septic tanks fail. Laws should not aBow 
the consultant firm to become the 
engineering/construction firm for the 
same project. 
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Phoney Failures 

Buildout 
A Phrase frequently used by engineers 
and Health Departments to convince 
people that a centralized sewer is 
necessary. They claim that “science” 
says that “after 25% of all the lots have 
been built upon then too many failures 
occur and a sewer is needed.” This 
kind of statement does not take into 
account the size of lots, their soils 
or seasons. It is not documented and 
is scientific nonsense. 

Interaction Failures 
The phoney explanation used to explain 
how 25% buildaut causes septic tank 
problems. Supposedly, there are so many 
drainfields, so close together, that they 
are 3nteracting” or interfering with 
each other. Supposedly, water cannot 
be drained away. These interaction 
failures are a total hipe. Minimally, the 
drainfields should be next door neighbors 
so they could interact. These neighbors 
should all have problems because of the 
%teracting drainfields.” I have never 
seen one documented case of a community 
with many next door neighbors with 
problem &infields. Somebody created 
a dragon of fear to try to scare 
rsmmunities into an expensive sewer. 

Feasible.” or “Ultimate Dilution will Lessen Pollution” warp the 

straight-shooting. simple talk of early American town meetings. 

Finally. after the bond issue has passed. it is too late to stop the 
rapid housing development. tax increase. and. usually. added 
pollution caused by the Big Sewer. The town turns into surburban 
sprawl. 

This chapter sketches the consequences on community life of the 
Big Sewer and tries to arm health departments. government 
agencies, conservationists. and small communities with enough 

information to fight Big Sewers through the Environmental Impact 

Report now required for ail large-scale sewer projects. It compares, 
point by point, the centralized sewer with ur-l~or~e sewage 
treatment. 

HOME-SITESEWAGETREATMENTVS.THEBIGSEWER 

The Big Sewer can be identified by a “coiltction system” which 
collects all the wastewater from many homes and funnels the 
wastewater into one big pipe (“the public sewer”). The public 
sewer then, hopefully. empties at a treatment plant where some of 
the pollution and health hazard is reduced. Finally, the “treated” 
sewage is dumped out another pipe into a river. lake, or ocean. 

Compared to the Big Sewer. home-site systems are very small- 
scale. This smallness gives home-site systems their incredible 
superiority to the Big Sewer. Small is be ,utifui because it means 
more reliability, less pollution and sanitation hazards, lower costs, 
and lower exploitation of our energy resources (water and 
electricity). 0 
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FALSE FAILURES AND REAL SURVEYS - 

In some towns, especially older towns, there are 
sometimes more septic tank/dralnfield problems than 
seem tolerable. The local Health Department does a 
survey and reports the percentage of failing septic 
tanks. Newspapers blare “HEALTH MENACE” or 
“SURFACING FECES’ ad an editorial demands 
that the town sewer up. 

This, by now, classic American tale, has spread the 
belief that towns with home-site sewage treatment 
frequently have health disasters and mass failures. 
The story is rarely true because one word - “failure” - 
has been twisted in a sneaky fashion. 

Septic tanks can always be repaired or replaced or 
improved. A drainfield is really a failure only when 
it is unrepairable --when there is absolutely no room 
for a new or an artificially constructed drainfield. Any 
reparioble drainfield is simply neglected and tem- 
porarily broken, not a failure. Almost all reported 
*‘failures” in Health Department or priyate surveys 
are simply a matter of neglect or ignorance. Even 
though the “failure” is repairable, these surveys 
&I them failures as if the drainfield could never 
again be made to work. 

So Rule no. 1: Always distinguish between “failures” 
- drai&ekls that cannot be repaired or replaced - 
and “a problem” which can be corrected. 

Many bureacracies, in pursuit of possible health 
hazards, try to insist that a “failure” means (1) a 
septic tank system with effluent day-lighting above 
ground; (2) chronic back-up of the toilet or drains; 
(3) slumping or seepage that causes erosion; or, 
less often, (4) records of pumping by septic tank 
pumpers are considered “failures.” But, these 
“failures” are really symptoms of septic tank 
problems and the need for repair. To jump from 
symptoms of a problem to abandoning septic tanks 
or drainfields ail together, is iik? throwing out the 
baby because it has measles. 

So. Rule no. 2: Beware of being duped by stupid 
definitions. Symptoms indicate a need for concern 
but not hopeless abandonment of your septic tank 
system. 

For instance, a town in California surveyed close to 
400 septic tanks. The survey reported 12% of the 
septic tank systems showed symptoms of possible 
failure. But, the town did not stop at the problem. 
It investigated the cause of each malfunction. It 
discovered that most of the causes were totally 
unrelated to clogged soils. (Clogged soils might 
require a new drainfield -- often impossible on small 
ldts.) Instead, the causes of malfunction were minor 
and easy to repair: broken pipes, neglected pumping, 
roots in the drainfield pipes, etc. By understanding 
the causes, two-thirds of the possible “failures” were 
working fine by the end of the survey. The 
newspapers didn’t even carry the story. 

So, Rule no. 3: Always distinguish the symptoms 
from the cause. The cause will explain clearly if a 
septic tank system needs a minor or major repair or 
is unrepairable. 

In fact, almost all surveys report about 20% problems 
(read: “failures”). This occurs regardless of soils, 
water-use, design or build-out. The “20%” simply 
says that, all over the United States, about 20% of 
the residents have neglected to care for and maintain 
their home-site sewage treatment systems. 

Finally, there is a world of difference between 
temporarily broken septic tanks and the ability of 
soils and drainage to allow septic tank systems to 
function. There is no way to jump from the number 
of “failures” or “repairs” discovered by a survey to 
the ability of soils to adequately provide sewage 
treatment. 

So Rule no. 4: The ability of septic tank/drainfield 
systems to work for a long life (50 years) can only be 
known from an ecological survey of the soils, bedrock, 
water table and evapo-transpiration rates. A 
community with many “failures” may only be a 
community of maximum neglect. 

Mass Failures 

More 
Used to describe mass neglect. Only if 
soils are incredibly lousy - like a sub- 
division built on a filled-in swamp - 

Phoney might unrepairable mass failures occur. 
The failures would occur immediately 

Failures 
or within two years. They would not be 
staggered -- a few one year, a few the 
next. Failures are only systems that can’t 
be repaired or replaced. 
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Reliability 

Maintenance and repair are the bogey-men of the Big Sewer. For 
instance. look at the typical “advanced” treatment plant shown on 
page 66. The resulting water is pollution free but look at the number 
of mechanical parts needed to power the operation and the heavy 
dependence on transportation for the required chemicals and for 
sludge removal. To maintain such a system requires many skilled 
laborers and still presents a problem of what to do with the sludge. 

Recently, sewage systems have also been plagued by strikes all 
along the line (truckers, chemical manufacturers, parts and equipment 
producers, plant operators). me combined cost of high wages and the 
need for petroleum power and electrical energy make maintenance 
and repair increasingly impossible. This is more true of small cities and 
large towns than metropolises - money is tighter and experienced 
personnel are harder to find. 

In addition, as the size of the collection system grows, more sewers 
clog and overflow, more pipes break and need repair, and the more 
difficult it becomes to keep drinking water pipes separate from 
sewage pipes. (In New York, seepages from one pipe to another are 
common.) 

The unreliable performance of the Big Sewer has been tolerated for 
many years. First, American citizens have confused freedom from 
personal worry with reliability. “Out-of-sight, Out-of-mind” has 
somehow come to mean “Out-of-sight, No problems.” This attitude 
persists even though the transfer of sewage awareness and respon- 
sibility to public authorities has nof led to better treatment. As we 
all know, water pollution has become terrible. Second, since a 
public authority does the work, citizens as we!1 as sanitarians from 
County or State Health Departments may never hear of Big Sewer 
problems. Third, Americans are weird. They will accept sewage 
running down the street from a breached sewer as inevitable. But 
any suspicious odor or trickle from a neighbor’s septic tank will 
send them hysterical and running to the nearest Health authority. 
In short, centralized sewerage problems have been covered-up by 
public atithority and American Don’t-want-to-think-about-it 
attitudes (“the excrement taboo”). On the other hand. home-site 
sewage systems have been unjustly called “unreliable” by the same 
people who make money building the centralized sewerage systems 
and, until recently, we all believed them. 

Health and Sanitation 

flodne and chlorine when they combine 
with carbonb5ed molecules. They all 
~umamarsandblooddkase.These 

The fear of disease from sewage is totally exaggerated in the U.S.A. 
The Dragon of Disease was alive when water supplies were drawn 
from rivers and lakes that were also used for sewage disposal. In the 
1800’s, whole cities of Europe got thyphoid or hepatitis. In 1975, 
there are very few water supplies that also allow sewage disposal. 
All water supplies are so highly chlorinated that no pathogens can 
survive. Almost every citizen is innoculated in childhood against the 
big killers: cholera and thyphoid. Even sewage plant workers 
contract water-borne diseases at, a rate equal to everybody else. 



Yet. in spite of the axomplishments of modern medicine. the Dragon 
of Disease thrives in our imagination. 

Home-site sewerage is safer than the Big Sewer - although. with 
heavy chlorination. both are pretty safe. Home-site sewerage ih 
safer because of its small scale. The sewage quantity is sn~all and 
treatment c ccurs in a small. confined area. The home-site auto- 
maticaily QC~S as a qtmar~tirze - restricting the spread of disease (if 
by chance the drainfield should have problems). The Big .%twer rakes 
everybody’s sewage and makes one big volume of it. The pathogens 
can multiply in this sewage greatly increasing the chances of infection. 
The huge sewag,’ X: ‘. -- are also more subject to breukdown with 
consequences far worse than a problem drtlinfield. 

Home-site systems usually treat sewage in soils. The powers of soil 
to clean sewage water have been described in Chapter 5. The Big 
Sewer tries to clean wastewater with many processes - only a very 
few use in-soil treatment. Usually. even after treatment. wastewater 
from the treatment plant must be heavily chlorinated. This kills 
pathogens and many other creatures. The killing of the “other” 
creatures has upset many natural balances in oceans and lakes. In 
other words, sanitation in home-site systems has no bad side-effects 
while the Big Sewer always kills more than just disease microbes. 

pollution and Resources 

Again and again. we have emphasized the recycling advantages of 
homesite systems. In Chapter 2, the afnount of nitrogen saved by 
home-site systems and used as fertilizer was mentioned. Similarly. 
phosphorus. the junior partner of nitrogen, can be channeled to 
benefit plants or destroy ecosystems. As with nitrogen, large scale 
sewage treatment plants have incredible difficulty removing 
phosphorus. To remove 90% (by flocculation with alum, lime or 
ferric iron compounds) costs about S60 for every million gallons. 
The process, of course, kills protozoa and other creatures that are 
useful for self-purification. 

There has been no proven case of 
\\ater-born illness caused by septic 
tank effluent in over ten years. Yet 
Health Departments. engineers and 
the newspapers still consider septic 
tank systems more dangerous than 
the Big Sewer. 

“Land retention” or recycling sewage 
treatement using earth as filter. It is 
a fine alternative to the Big-Techno- 
Treatment Plant shown on page 66. 
Note lack of mechanical parts 
(aerators are for emergency con- 
ditions). Each pond (in series) 
treats and re-treats wastewater. 
Side benefits are preservation of green 
space around cities, shorter distances for 
food transport, cheap agricultural water 
and lower food prices. The best and 
easiest introduction is “Clean Water’: 
by Leonard Stevens (1974, Dutton or 
whole Earth 1. 



Homesite systems easily remove phosphorous. One estimate states 
that about 2 10,000 tons of wastewater phosphates are recycled by 
home-site systems saving 5 100 million dollars (by avoiding the 
chemical processes of the Big Sewer) and $800 million (by avoiding 
the price of eqtiivalent petroleum-based fertilizer). 

In spite of this. there are still sanitarv engineers and “respectable” 
The Algal Bowl by John R. Vdlentyne, 

scientists that argue that dilution of “wastes” is the solution to 
S4.32. From information Ciminda, Ottawa, pollution. But. with rivers like the Hudson and lakes like Tahoe - 
Canada Ll A OS9. all over the U.S. - becoming deader and deader, these scientists are 
A great book about lakes and eutru- 
phicatiepa -the owl stimulation of 

sounding dumber and dumber. With increasing costs of petroleum- 
K;e,“” detergents and other human based fertilizers. throwing “wastes” out in rivers sounds more and 

more rediculous. Home-site systems are gems of man’s ingenuity 
compared to Big Sewer inefficiency. 

costs 

Of course, most North Americans are most concerned about money. 
And, it is in this arena that home-site systems offer the greatest 
advantage. At each stage of financing (initial costs, maintenance 
costs, replacement costs), homesite systems save money. 

For instance, a survey of 60,000 households in Kentucky estimated 
costs of home-site systems to be $72 million. To sewer the same area 
with worse treatment, the cost was estimated at $354 million - a 
difference of $282 million dollars! While the maximum cost of a 
home-site system was about $2,000 per home, the cost of the 
centralized sewer averaged between $2,500 and $6,000. Some homes 
had to pay over $18,000. 

Maintenance costs are always very high for centralized sewer plants. 
You pay the public authority to pay wages to many workers to 
watch over your sewage. You pay for all the electricity and chlorine 
that is required to minimally treat sewage. If treatment is advanced, 
you pay for special chemicals and filters. You pay for sludge disposal 
and, of course, all the up-keep for machines with many moving parts. 
A cared-for home-site system might have to be pumped once every 
four years at a cost of $30 to $85. 

Replacement costs are equally ridiculous. If a community receives 
Federal aid to build a treatment plant, they must pay the replace- 
ment cost - while the treatment plant is wearing down. At the end 
of 25 years, they have paid for the treatment plant twice - for the 
initial treatment plant and its replacement! This is called the 
Wastewater Capital Replacement Fund. 

In addition, the Big Sewer lasts no longer than a well-built designed 
and constructed home-site system. Usually, thi Federal government 
estimates 25 years before the treatment plant of a Big Sewer needs 
repiacement. A good septic tank/drainfield system could last three 
times that long. Of course, there is a huge difference in scale for 
replacement costs. Big Sewer, Big Costs. Little at-home sewer, 
little costs. 

American citizens have readily accepted Big Sewer costs because of our 
“Buy Now, Pay Later” atmosphere. Like TV, homes, cars or furniture 



Americans are used to going into debt. The debt seems less bad when 
engineering firms and financial consultants say Federal aid makes the 
Big Sewer “feasible.” In addition. the debt is usually hidden inside taxes 
or other utility charges. Again. out-of-sight. means no problem. This 
indebtedness has provided ftlst money to the sanitary engineers and left 
small towns struggling with their bills. Most debts. unless there is a new 
version of the Boston Tea Party. take 40 years to pay. 

The subsidizing of the Big Sewer is really a subsidy for the engineering 
and construction business. It increases their contracts. You notice the 
government has never had a program to subsidize home-site systems 
(which it could) or encouraged home-site systems over centralized 
systems. There’s no home-site lobby in Washington. D.C. 

COMMUNITY EFFECTS OF A COLLECTION SYSTEM 

Centralized sewers have destroyed many American communities. Their 
immediate costs have forced retired citizens on fixed-incomes and less 
wealthy citizens (especially the young) to migrate away from the 
increased sewer charges. The costs of bond issues. taxes, or sewer charges 
have polarized communities: putting the haves against the have-lesses. 
Indirectly. the Big Sewer raises property taxes. The Tax Assessor 
assumes that a centralized sewer is an “improvPnient” over the home- 
site system. Al1 “improvements” mean the property is worth more and 
so your taxes go up. 
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Perhaps. more important. collection systems encourage high-density 
development. Sub-dividers ‘LX11 5qiieeze more homes into the same piece 
of land when ;I colletction system is installed. This changes a town’s 
character and induces suburban sprilwl. The Environmental Protection 
Agency. which i g ves grant5 for Big Sewers. discovered this last year 
(19?4). They were shocked to find that their grants caused increased air 
pollution. subsidized pribate developers. promoted high population 
growth. and did not reduce water pollution. Their report ih so im- 
portant to future sewage and land use policies. that many quotes are 
reprinted on this page. The EPA is now ( 1076) restructuring their 
grants. One of their main concern-, is to decrease water wastage that 
Big Sewers encourage. Obviousl>.. thev will soon understand how 
home-site systems k3p low density village5. keep property taxes 
down, reduce water consumption. reduce pol!ution. and reduce 
costs. At tiny rate. all communities shou!J bt very aware that a 
centralized treatment plant and collection <ystem can destroy the 
very life of towns. 

Quotes from “Interceptor Sewers and 
Suburban Sprawl” prepared for the 
Environmental Protection Agency. 

Current financing procedures - on both the 
The policy analysis performed as a part local and federal level - may encourage the Generally, over half the land served by a 
of this study suggests that certain changes construction of sewerage systems tailored to project is vacant. The mean cost of the 
could be made in current EPA procedures the needs of future developers rather than excess capacity is $145 per capita based 
to encourage local communities to coordinate the control of pollution problems. Where on the existing population and 75% of 
intuaptot wnsttuction and Iand use communities intend to finance the Local that, or about $108, is being paid by EPA. 
mg and tu ensuta that federal monies share of project costs by connection fees Clearly, EPA is funding the future 
ate used for their primary purpose - on new development, this creates pressure development of vacant land on a large 
pouution control - and not the subsidy scale. 
of low density msidential development 

to encourage rapid growth and thus ensure 
the financial viability of the project. 

of vacant land. 

llnptove population forecasting technique 
and avkw pocadures. Population 
forecasts used in interceptors design 
should be better justified in the grant 
applications submitted. 

Use reaiktic standards for per capita flow. 
The frequent practice of encouraging 
engineeta to size interuptois on the basis 
of a standad 100425 gpcd water use 
measure should be replaced by employing 
actual water use statistics. There is 
evidenu that the standard 100 gpcd 
measute is excessive for many areas, and 
its use simply builds in additional excess 
capbcity. 

lncraase public patticipation in the 
ptowss by publicizing community costs 
and beneCts of interceptor-induced growth.. As a 

general rule, the design life of interceptors 
should be established at a maximum of 
twenty-five years, rather than at the 

te 
current fifty year/ultimate population 
design period. 

I 

Do not provide federal funds for excess 
capacity. EPA should participate in 
financing only that portion of the 
interceptor project costs which represent 
the sewer capacity necessary to serve the 
needs of the existing population. 



Finally, the Big Sewer works against American freedom Of choice. If 
a sewer runs by your house, you ??zlrsf hook up to it and pay the costs. 
in other words, you are not allowed to keep y-our home-site system 
with all its advantages - even’ if it’s working beautifully. This loss of 
option is killing the old American sense of self-reliance and responsi- 
bility. Undoubtedly, some back-woods Benjamin Franklin, 
unimpressed by the language of city-educated sewage experts, will 
soon stand up and say: “I won’t.” It will be a fine American court 
battle. 

Home-site sewage treatment is cheaper, pollutes less. recycles more, slows 
or controls suburban sprawl, has fewer health hazards, and remains 
personal and intimate with the necessities of water, nutrients, and the 
lives of other creatures . Centralized sewage disposal, shielded by public 
authorities, has kept citizens unaware of sewage costs, inadequate treat- 
ment and disposal as well as their own natural responsibility for recycling 
their own wastes and keeping other plants and animals productive and 
healthy. 

c 



ABOUT THE AUTHORS AND THEIR 
REVELATIONS 

bring the San Francisco oil spill. 1 tried to help clean 
about 3,000 oceanic birds. All died. During the spill. 
I met Greg Hewlett and we discussed saving commumty 
life (h;iiilm and all other creatures). A town nearby 
was polluting the ocean with sewage and with our new 
interest we began to ask questions. The local Utilities 
District had hired engineers to solve the sewage problem. 
Their answer was incredible. Combine the town’s 
sewage with a neighboring towns, add all the people 
who still remained on septic tanks to the Big Sewer 
and then dump it ail further out in the ocean. Since 
the ‘?ure” seemed worse than the disease, we followed 
our vision to save the Pacific. We called the Environ- 
mental Protection Agency, the State Water Quality 
Control Board, the County Health Department. We 
learned the words “out fall,” “effluent,” “interceptor 
sewer,” “primary” and “secondary treatment.” We 
wrote letters, attended Utilities District meetings, 
fiially challenged the “expert” engineers and biologists. 
Most of all we tried to convil:ce everybody we met 
that the solution to pollution was nor dilution in the 
0Ceal-l. 

Simultaneously, other townspeople began to notice the 
consequences of the sewer: increased taxes and sewer 
charges, increased human population and decreased 
animal and plant life, increased pollution from the 

increase in people, forced exodus of towns people 
with fixed or low-incomes, etc. A combination of 
fkhd and ecologica: worries inspired :: lit&-l;& 
American option: the re-call election. (If 10% of the 
registered voters want, an elected official can be 
forced back into running again or quitting). The 
concerned towns had two recall elections. ‘The anti- 
Big Swewer crowd won. The State Water Quality 
Control responded by de-certifying the Big Sewer - 
even though they had previously given the Big Sewer 
their blessings. The Environmental Protection Agency said a 
said a new Impact Report would be required which 
would take six months. The Big Sew.er “expert” engineer 
engineers and biologists smelled a sinking gold 
Cadillac and backed off. 

The newly elected officials of the Utilities Districts 
still had a polluation problem. Enter the third author - 
Dr. J.T. Winneberger. He explained about septic tanks 
and drainfields, about lousy vs. intelligent surveys. He 
convinced the part of the town with septic tanks to 
stay with these beautiful, small-scale recyclers. Mean- 
while, the sewered part of the town (the part that was 
dumping sewage into the ocean) designed a recycling 
system like the one illustrated on page 69. This land 
disposal, meant the ocean received no pollution, all 
nutrients would be used to grow plants and the green 
spray irrigation land would be safe from sub-dividers. 
It cost one-fourth the cost of the Big Sewer. 

ACKNOWLEDGEMENTS 

Speciar (revised edition) love to Joanne. Dr. Winneberger 
and Greg Hewlett are practically the authors - 
especially by influence. Lloyd Kahn and Shelter 
Izlblications provided the spirit and direction to make 
all this come about. Minor Wilson, a dear friend, pro- 
vided many of the drawings, the space to work, and 
the music to keep it all going. Arthur Okamura ‘s 
cover (his third septic tank book cover!) is, of course, 
the best. Joe Bacon has proven again to be the fastest 
&vpist and composer west of the Rockies. A fine 

74 

driving companion. Bill, Diane, Noel and Becky 
Johnson made lay-out laid-back and a pleasure. Sarah 
Kahn and Jane Bather helped me understand orders 
and checking accounts. No small feat. 

Important financial assistance came from Point 
Foundation. The composer was used in the office of 
the Co-Evolution Quarterly. I thank Stewart Brand 
for his generosity. The photos were made at Shelter 
AtbliCations. The Mesa Press printed the booklet on 
a multi-lith. 



BIBLIOGRAPHY 

Current and Recommended Practices for 
Subsurface Waste Water Disposal Systems 
in F~lrnm. 1971 by J.T. Wicneberger and 
others ($3.50). From the School of 
Engineering, College of Engineering Sciences. 
Arizona State University, Tempe, Arizona 
85281. 

This is the definitive encvclonedia Of 
&SC tank practices. Good a&ice on 
everything: percoiation tests. use in the 
united States, bad surveys. good designs. 
oroner management. government headaches, 
&i&s & &wets. A-must for every 
he&h department. engineering fim and 
homesite rewertge comieissew. 

Farmers of Forty Centuries. 1911 by F.H. 
King (441pp.). $9.95 postpaid from Rodale 
Press, Inc. (33 East M;qor. Emmaus, PA 
18049) or Whole Earth (558 Santa Cruz, 
Menlo Park, CA 94025). 

A beautifully written travelogue on the 
agriculture and the recycling of all wastes 
that have been perfected through the 
forty centuries of Chinese. Korean and 
Japanese attentiveness. 

Treatment and Disposal of Waste Water 
from Homes by soil Infhation and 
EvPpu-Transpiration. 1973 by Alfred p. 
Btrnhart (173pp in Volume I). 
University of Torontq. 
No colt artal~‘dn. No maintenance 
dkcunioa A little super-tech for my 
tub. Nmrthtlesr. the best overau 
book on tll other asptcts of anaerobic 
+ aerobic draintield and septic tank 
d-i~~n.s&KI~~~;~.how living 

AImrMtn 
9 P.O. Box 309, 

hlinual, available from 

Prict unavaiIable. 
dison, Wisconsin 53701. 

&p the Five GaUon Flush! (A Survey 
of Nteraati Wash Diipod Sysbzms). 
197:J; 6Opp. $2 pstpaid from Minimum 
Cost Housing Group, School of 
Architechrre, &fcGill University, Montreal, 
Canada ot @hole Earth. 

A lkt of avtr~ toilet imagineable from 
the dtstrokt &urns your waste) to the 
Mukt (a freeze toilet). Fmd discussion 
of the DSUI tnd tons of each. For those 
who want to know all the possibilities. 

Cur WNU. 1974 by Leonard Stevens. 289 
pp. From E.P. Dutton & Co., NY or Whole 
Ruth Truck Store. Hardback: $10.00. 
Will k available in papr. 

The Ford bkbry of sewage farms and the 

E? 
t abititr of the earth to clean watei. 

ts of fine examples of existing 
~crthg l 

I 
sttm~. 

Amtriu 0 
Gives hope in an 

wzitttn. 
extravagant waste. Beautifully 

On Site Sewage Dispo& by Jack L. 
Abncy. Private publication , $1.00 
-Iad. From: Air Pollution Control 
mpatmrnt, Room 207, Civic Center 
mm+%, &ansviUe, Indian 47708. 

Tb but short design manual for on- 
dtt sydtras. tspttidly “mound” 

Manual of Grey Water Practice, Parts I 
& II. available from Monogram Industries. 
IOO’Wilshire Blvd., Santa Monica, CA 
90401. 51.00 each. 

The very beginnings of much needed 
research of grey water. Part I treats 
grey water by “mini” septic tanks and 
drainfields. Part II gives grey water 

4 
ualitv data. See United Stand (pg. 8) 
or more adventurous ideas. 

On-Site Waste Management, Vol. II, by 
LT. Winneberger. From: Hancor, Inc., 
Findlay, Ohio, 45840.52 pg. No price 
given. 
Two e&&s: “Pertinent Points in the 
Nltrogtn Cycle” and “Setback Needed 
to Protect Water Sup lies from Viruses.” 
Both reduce fear leve P s to reasonableness. 
The nltrogtn essay Indicates actual 

9 
uantitits and how to determine them 
or waste management. The viral essay 

turns woaies Into soil adsorption analysis. 
Great bibliography. 

Fxreta Disposal for Rural Areas and 
Small Communities. 1958 by E.G. Wagner 
and J.N. Lanoix. 187~~. $8.50 plus 75 
cents handling. Available from Q 
Corporation, 49 Sheridan Ave., Albany, 
NY 12210 or Whole Earth Truck Store. 

Still the best book on waterless toilets of 
all kinds and how to construct them. The 
Farallones Compost Privy (page 8) is a 

IF 
odefication from this book. Published by 
orld Health Organization with a fine pan- 

cultural attitude. 

Soil Survey Manual. Anon. USUA Hand- 
book No. 18. Washington, D.C. U.S. 
Govt. Printing Office. August 195 1. 

Soils are the crucial focus: you must 
squeeze them, roll them. dig them, 
contemplate their colors. This book is 
far-and-away the best for onsite sewage 
students and farmers. 

Biology of Plants, Peter Raven and Helena 
Curtis, 1970, 706~~. Available from 
Whole Earth. 

A college text of great beauty on every 
aspect of plant life: DNA to the tropical 
jungle. 

Interceptor Sewers and Suburban Sprawl. 
No. PB 236 477lAS. $5.50 from the 
National Technical Information Service, 
Dept. of Commerce, Springfield, VA 22151 

Study showing that government financing 
is encouraging growth in communities 
that did not want it, that citizens must 
pay for this future growth bY paying for 
super-large systems. and systems deslgned 
for extravagant water use. Perfect 
document to fight a sewer. 

Septic Tank Practices, Bolinas, California 
1973. By P.J. Warshall and P. Fransworth. 
From Peter Warshall, Box 42, Elm Rd., 
Bolinas, CA 94924. 

This is the most complete septic tank 
survey that is sympathetic to home-site 
$s~osaL It demonstrates ail the falacies 
m SUIVBYS that don’t distinguish failures 
from problems. soils from slopes and 
drainage. It gives methods for your own 
community surve 

3. 
OUT OF PRINT but 

will be restored 1 enough requests are 
received. Do not send money. Includes 
a local ordinance and procedures for 
formation of Home-Site Sewerage District. 

Demonstration of Waste Flow Reductions 
from Households, by S. Cohen & H. 
Wallman. PB - 236 904/A% $5.25. From 
National Technical Information Service, 
yiy5ypt. of Commerce, Sprmgfield, VA 

Herein lies the vision of a saner America. 
Good technical know-how on dual- 
flush ioilets, grey water recycling. 
shallow trap toilets, flow reductiqn valv@s. 
and more. Buy a COPY. COPY Pertment 
parts for friends. 

Sanitary Significance of Fecal Coliforms 
in the Environment. By E.E. Geldreich. 
Federal Water Pollution Control Admin., 
Pub. WP-20-3, Nov. 1966. 

Explains the many sources of cotiforms 
from humans. ducks and even fish and 
the confusions of most health departments. 
A book that lowers fear levels. 

Nature and Properties of Soils, by 
H. Buckman and N. Brady (7th Edit., 
MacMillan, 1969, 650~~). Available 
from Whole Earth. 

The technical text on soils with good 
solid facts. 

sylttim. 
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APPENDICES SEEPAGE PIT MASONRY 

PRECAST SEINFC4CED CONCSETE 
SLAB NOT RESTING ON LINING 

DtSlANCE TO GIOUND WATER 
LEVEL 4 Fl. MIH 

ORICKS OVERLAP ON EACH LIVER 

SECOND LAYER OF 111C1 

NOTE SECOND AND REMAINING 
LAIEIS ARE LCID END TO END 
AND AT RIGHT ANGLES WIT” FIRI 
LA”ER OF ‘IICY 

From THE MANUAL OF SEPTIC TANK PRACTICE, 
PHS Pub. No. 526. 

SUGGESTED SPECIFICATIONS FOR WATERTIGHT CONCRETE 

I . Materials 
Porrland cement should be free of hard lumps caused 
by moisture during storage. lumps from dry pscking 
that are easily broken in the hand are not objectionable. 

Aggregates, such as sand and gravel, should be obtained 
from sources known to make good concrete. They 
should be clean and hard. Particle size of sand should 
range ver:/ fine to % inch. Gravel or crushed stone 
should have particles from % inch to a maximum of 
1% inches in size. Water for mixing should be clean. 

3. Mixirzg and Placing 
All materials should be mixed long enough so that the 
concrele has a ,...:c-..-- unattw IL* ithi. .& CO.3a:rp tc jr ‘&“‘~‘;“ci 
in the forms, it should be tamped and spaded ta’ob;& 
a dense wall. The entire tank should be cast in one 
continuous operation if possible, to prevent construction 
joints. 

4. Chug 
After it has set, new concrete should be kept moist for 
at least seven days to gain strength. 

2. Roportiorling 
Not more than 6 gallons of total water should be used 
for each bag of cement. Since sand usually holds a 
considerable amount of water, not more than 5 gallons 

Type V portland cement may be used when high sulfate 
resistance is required. 

Avarage Proportions for Watertight Concrete 

of water per bag of cement should be added at the 
mixer when sand is of average dampness. More mixing Max. Size Cement Sand 

water weakens the concrete and makes it less water- 
Gravel, .Water’ 

Gravel (in.) (volume) (volume) (volume) (volume) 

tight. For average aggregates, the mix proportions 
shown in the table below will give watertight concrete. 1% . . . . . . . . . . . . . ..__...... 1, 2% 3 ?A 

$4 . . . . . . . . . . . . . . . . . . . . . . . . ‘1 2% 2% Y4 
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’ Assuming sand is of average dampness. 




