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Introduction

In the thirty-fiye Years since the end of World War II there
has been a continuous increase in the number of homes built in the
country beyond the reaches of collector Sewers, homes which therefore
rely. updn septic systems for the treatment and disposal of their
sanitary waste streams. There have been éevera! technical, economical,
and social reasons for this trend. First, the rural electrification
scheme brought to the ountryside convénient source of energy

which could be ysed to provide the comforts of heating, lighting, and

Systems seemed an odvious chofce to fulfill thisg need,

véteraﬁs benefitg Program which provided tederal government guarantees
for mortgages on homes built by former members of the military forces,
Many veterans of the world war had‘come from farms or smé]] rural
communities and availed themselves of this Opportunity to build a house
in rural America and settle near their families. This trend toward

preference for homes in the country continued as increasing
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and wildlife Were unspoileq and §pacious bhf?dfng lots were availahle

ds the prices of developahie lots and Property taxes in the Cities
escaTated,_and a5 the inner Citieg began tg deterforate. Symptomatfc
of this situatign is the fact.that'withfn recent years, two-~thirds of
the ney houses built jp wisconsin are seryvead by On-site wWastewatep
disposal Systems, not Sanitary co]Tectbk sewers, Becayse of this

diffusion of 3 large fraction gr the Populatiogn into ]cw-densfty

home , Frequent showering/bathing {not only fop daily c]ean]fness, but

&1 for refreshment fo]?owing Jogging, tennis op ather FeCreation),




frequent Taundering in automatic Washing machines dishwashing in
dutomatic Machines, ga of garbage grinders, large Parties and other

social gatherfngs,'etc., Yepresent water-consuming activitieg that are

initia} designs fop septic systems fgp Country homeg Were evolyeqd. Over-
Toading and abyse gf Septic systems therefpre became common, especially
when City enigranfs Ppurchased 8X15ting homes in the country ang improved
Or enlarged tpe dwallings, wWhile neglecting tgq improve or.enTarge
the septie System, _

The publie health, envfronmentaT-po]]ution, and puplic ﬁuisance
Problems Created by failure of septic s}stems to accept and Purify
the wéstewater generateqd ip many country homes were Fesponsible fgp
stimuTating sciéntifft Fesearch into Practices fop on-site Wastewater

pofTution. a¢ the Tevel of the Federai Government interest ip failing

@ slimy black "biological clogging layer" ip the 5017 underneath tpe
gravel ip Septic systen S€epage trenches as a majdr cause of failyre

oFf septic Systems, This material jg more resistant g Watepr

fnfthration than the Tnitial s0ii, i.e., it decreases the soij




around récreational lakes (i.e., in environmental]y sensitive areas)

were found to he failing by surface discharge, 2 State-funded research

were examined, and a method was evolved for j chemical treatment of
clogged sgiJ te restore its Tnitial Permeability, The development
of this Process and some experiencea gafned.from its experimental and
commercial application tg failed éeptic Systems are described in the

fo]]owing.

DeveTogment of the Hydrogen Peroxide Process
Clogging of soil by black "bioTogica?-crustsf following applications

of septic tank effluent hzg been studied repeatedly in the 1aboratory
7 .

using columns of sand or "lysimetersg » When sy ch columns are
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dosed daily with septic tank effluent, the sand gradually loses jtg
initial permeabf]ity because the seil- pores become clogged with g
black, slimy deposit composed of organic wastes, bacteria, inorganic
precipitates and other debfis which are removed from séptic tank
effluent as it percolates through the soil. Partial transient
restaration of soil permeability has been abserved when effluent

applications were'discontinued for several days or weeks and the

?

soil was "rested,® Clogged columns treated with small amounts

of hydrogen peroxide, on the other hand, were restored within minutes
(4,5)

to hours to essentially their initial permeability, Rehabili-

tation is accomplished by removing any stagnant water from the system

and treating the soil with strong solutions of hydrogen peroxide.

materials and restores the s0il essentially to its initial permeability. )
Following the first successful unclogging of crusted sand columns
in the laboratory in the winter of 1973, the silt loam so0il under twa
trenches of a failed househo td septic system at the University of
Wisconsin Experimenta] Dairy Farm near Arlington, Wisconsin was un-
clogged by peroxide treatment in May 1974; A soil tensiometer, a simple
device used to measupe the moisture content of soils by observing the
height to which a column of mercury rises against gravity because of
the pull exerted by surface tension in the 5011 capii]aries(a), indicated
that the soil below the crusted trenches was much drier before the
trusting material was destroyed by peroxide, The higher soil moisture
indicated by Tower soil moisture tension atter peroxide treatment
revealed that watér started to percolate easily into the soi] again

because the clogging Tayer had been destroyed (Fig. 1). Thisg septic
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Changes in subcrust soil motsture tension following a
PCROX treatment in a field system. The initiaj steep
drop indicates wetting of the soil as the crust is
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system js sti}] working satfsfactori]y; tensiometar readings taken for

3 vears following treatment showed that water continged to percolate

below the ped is becoming drier,'i.e., the system js slowly beginning

to clog again.

systems became wetter after treatment, indfcating that the cToggfng
layer which once inhibited Percolation of septic tank effluent intg the

5011 had been destroyed by peroxide. Tensiometry revealed that one of

cofumns in the Iaboratory; tnless encugh peroxide wag added, the cryst
was not compieteTy dissolved and permeability was not adequately
restored, but 4 second treatment invariably destroyed the residual

Crust and restored the column to its initial permeability,

restricting water use,

Fol?owing the'success of the Taboratory and field experiments,

Fl
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4 patent Covering the process of Chemically rehabi]itating septic

systems, sand filters, and the Vike which had become ¢logged by

University of Wisconsin, WARF also received a registerad service
mark for the name POROX to designate the process. Anyone
Practicing chemical treatments of failed septic Systems and the
like using hydrogen peroxide must be Ticensed by WARE. In addition,
in Wisconsin, anyone performing chemical treatmeﬁts of failed septic
systems must be licensed by the State Divésion 0f Health,

Since 1974, severa] hundred failed septic systems have been treateqd
using the PQROX process either by Ticensees of WARF or by the author
and his assdciatES. Experimentation has continued, seeking the
Timitations of the process and ways to simplify and g ensure uniform
treatment of the c]ogged.soi1. A variety of systems of different £
sizes; types, and configurations has béen.treafed: adsorption
trenches, beds and seepage pits (drywe??s) in a variety of s0i]

types serving single family dwellings, multiple housing unitg (mobile

homes, small apartment budeings, ate. ), retirement homes | restaurants;

and even industria] plants, Modifications of the initial treatment

solution have been developed to improve the treatment; for example,
appropriate stabifizers may be added to inhibit enzymatic breakdown gf
the peroxide Dy catalases in the soi] bacteria, and equfpment has been o éﬂ
developed tg facilitate the peroxide additions and assure its thorough‘- :
dispersal throughout the System. Details of procedures for performing

POROX treatment g cannot be revealed, since this is privileged information

or "Know-how" supplied only tg Ticensees of WARF.
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Most, but not all of the treatments cérriéd out to date have
bean successfyl, Paradoxica?ly, mang systéms in sandy sqils were
expected to work wel} after treatment byt did not respond to
treatment, while other systems, where treatment seemed unlikely to
help because Lhey werefn heavy clay soi]é, undersized, poorly

constructed, etc., performed amazingly well. Cetailed examination

revealed peculiarities with the system which explained the lack of
success. Recognition of these‘prob]ems_revealed patterns of short-
comings in system design or inﬁta]latioﬁ that are worth describing,
S0 that they can be avoided in future. A few T1lustrative case

histories follow.

-

Inaggrogriate Use of an Aerobic Unit

Mhi]e a system at an industrial plant-in upstate New York was
being treated, it was discovered that the system was not ¢logged in
the customary fashion; in addition to the goi] clogging, the
distribution Tines were half-filled with 4 black greasy material,

S0 that water could not drain out through most holes in the
distribution lines. 4 small distribution box at the head of the
System was alsg half-filled with black greasy materiaT. The system
was being served by én aerobic unit, installed in place of a 5000
gallon septic tank initial]y used, following an increase in the number
of plant employees. [t was presumed that the aercbic unit would

treat the wastewater more efficiently and forestall any problems with

the system, Instead, the aerobic unit caused problems with the system.

Workers in the piant used large amounts of barrier ¢reams or hand

Cleaners with a tanolin base; the Tanolin was not degraded in the
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aerabic unit, The bulk of the Tanolin remained suspended as 3

fine dispersion in the wastewater owing to agitation caused by =ne
deration device, and passed out of the unit with the éff!uent.. As
the effluent emerged from the aération unit, it became anaerobic
and Tanolin sett]ed oui as & sludge in the pipes and in the s0il of
the absarption area, being colored hlack by precipitates of metz1
sulfides forméd under the anaerobic conditigns. Thfs system was
rehabil itated by cTeaning out the lines, Fegenerating the field
permeability with a porOx treatment, and re-installing the seﬁtic
tank in series in front of the derobic unft. Thé quiescent conditions
in the septic tank allowed the lanolin ‘to Separate before the
septic tank effluent entered the aerobic unit, where further
bioTogical treatment Was Continued before the water passed into the

'absorption field, which now functions properly.

Imgroger Septic Tank Baffles

In several systems which were éxamined tosaetermfne whether
they -should be given a POROY treatment, problems With the outlet
baffles were observed which had Ted or contributed to failure of
the system. In some tanks, the outlet baffles or sanitary teeg
were too long so that the septic tank effluent flowing inte the
field wag coming from a layer in_the tank just above the sTudge
layer. These tanks were more Iiké grease traps than ﬁeptfc tanks.
Incompletely settieq solids were being flushed out into the ab-
sorption area, increasing the c]ogging in the soil and sometimes
blocking the pipes in the distribution system. The load of
suspended solids in septic tan?1$§fluent is a major cohtributor to

clogging and failure of soils. Shorter baffles or sanitary
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In several systams inspected, the outlet baffles were sg
badly damaged or corroded that they were -ineffective in retaining
the scum Tayer in the tank; often the baffles were missing altogether.
Here the Toad of solids from the scum Tayer was cohtributing to
clogging of the soils, and scmetimeg completely bTochng the.outlet
pipe from the septic tank. Cleaning of the pipes and tnusually large
émounts of peroxide were required to rehabilitate some of these
systems. No peroxide was needed in soﬁe»other cases, because
the drainfield was functioning ﬁroper1y. The.cTogged septfc tank outlet
pipe was the only problem.

Deterioration.of both metal and concrete baffles was observed.
Some metal baffTes_were S0 pittéd and corroded that they weretota]jy
ineffective at retaining scum. No seum Tayer was observed in these
tanks. Hydrogen sulfide and organic acids produced in septic.tanks by
bacterial action on the sulfates and putrescible organics in the
“istewater can corrode stee] baffles. -In several concrete tanks,.metaT
baffles had falien to the bottom of thé tank because they had heen
fnadequate]y anchored into the walls; sometimes boits securing the
béff]es or metal anchors embedded in the concrete tg thd the fasteners
had corraoded away. Some anchors had been set far too shallow to
remain secu;e. Presumably galvanic cells are set up between
caffles and bolts and metal anchors of different materials in the
agressive atmosphere in 3 septic tank and accelerate corrosion of
the metals, Lightweight fiberglass baffles secured with plastic
anchars or pyc sanitary tees were used tg replace metal baffles in

these systems.,
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Many concrete baffles, usually half-round baffies in monoifthic
concrete tanks, were found to be damaged or missing. Missing baffles
Nad not been reinforced with wire mesh. In some reinforced baffles,
the concrete was eroded away and the flimsy residues adherlng to the
wire were of powdery, sandy consistency. Apparently a thinner concrete
mix had. been used to facilitate the formation of the thin baffle wallsg
because the tank walls were strong and undamaged. 1In the atkaline
environment of septage, the poorer quality concrete had evidently
deteriorated rapidly, leading to failure of thé baffle and subsequent

failure of the system by accelerated clogging,

Systems Installed in Sloping Sites

A large variety of problems was encountered with systems
installed in sloping sites. 1In at Teast four different systems
examined which had been installed parallel to the slope, the
normal elevation of waéer in the septic tank was at a higher level

than the soil surface at the end of the seepage beds or trenches

Here sofl clogging created an "artesian well" that regurgitated
untreated effluent ot the surface almost ag rapidly as wastewater
entered the systems. PORQX treatments provided temporary relief

for these systems, but they soon clogged and failed again at the

bottom end because the bulk of the water entering the system was

running down to the end of the system, and overloading and clogging

the 5011 in a 1ocaiized area. Holes augered into the upper part of
one such system revealed that the upper section of the bed was dry ahd
unclogged although water was surfacing at the low and,

Most sanitary codes and installation quidelines recommend that

beds or trenches should be laid across slope at sloping sites. However,

320




here too problems were encountered. In at least four systems that
had been unclogged by POROX treatments, water was observed in the
S€epage trenches or beds s00n after treatment. Samples of water
taken from the distal end of gne such system contained very few

fecal indicator organisms {tota] coliforms, facal coliforms, and
fecal streptococei). Water levels in the trenches of two systems that
were monitored varied according to the patterns of precipitation.
Measurement of water Tevels in saveral groundwater wells installed”
upsTope from the systems revealed that the water table often cape
close to or rose above the level of the trench bottoms following
réainstorms. The trenches were in effect act1ng as interceptor

drains and Occasionally collecting ﬁigh groundwater moving down

the slope throdbh the soil following heavy rains. Such systems cou]d
have been easily protected by drainage ]1nes (curtain drains)
installed upsTope from the seepage trenches.

Similar problems were observed with some deep systems at the down-

stope end of long slopes; the homeowners had installed deep systems

to accomodate toilets and showers in the basement lave] of their

houses to avoid the need for a grinder pump to elevate the waste to
a higher level in a shallow system. These deep systems also inter-

cepted groundwater moving downslope through the soil; homeowners with

shallow systems upslope from these sites exper1enéed'no such

problems. Cross slope systems are apparently partTCUTarly vulnerable

to unusual groundwater flows, therefore careful soil inspection for
signs of mottling or preferably monitofing of the site seems advfsabTe
before any system is installed at sloping sites.  In any case, shielding
of the system by a curtain drain before the site is Tandscaped is.
recommended.
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Groundwater Recharge Areas

The deep systems flooded by groundwater seeping down througs
soils at stoping sites just described represent examples of
inappropriate placement of systems in areas gf localized grnundwater

"recharge," Although the groundwater does not in fact recharge
to the surface, i+ returns to a high enough elevation in the subsoil
at the downslope end of some hills to fload some absorption fields
or at least 1nterm1ttent1y prevent the percolation of septic tank
effluent out of then. While observation of soil mottTes dur1ng a
soil 1nspect1on prior to system installation could have provided
warning of seasonally high groundwater in such areds, some other
Systems were encountered where this was not the case.

In some areas of Wisconsin, recreational lakes have been created
by damming of minor rivers, Some of the houses now on the shores of
these Takes were in existence even before the Take was pTanned, some
were built after the deve]opment was planned but before the river was
dammed and the lake was created, As a result of the formatfon of the
Take, the groundwater lTevel in the soiT close to the lake has a2lso been
raised, and some septic systems that were once built in good, well-drained

.so1T are now failing because of artificially created high groundwater
Instances were found where the seepage beds of such systems are now
permanently located in groundwatef. If test holes are augered or
monitoring welds are installed near such systems, the groundwater leve]
can be easily determined. [t is inappropriate to try to revive such
Systems with ; chemical treatment. Such systems should be replaced

(12

by Wisconsin mound systems.
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Intrusion of Soil Into Gravel Beds

The most frequently observed reason for lack of success of
PCROX treatments, especially in saAdy soils, which are very easily
unc]ogéed in the laboratory, was intrusjon of soil into the grave!
within the absorption fieiq.

As a soil absorption field is being installed, after grave1rhas
been placed in the seepage trenches or bed, and after the septic
tank effluent distribution system (perforated pipes or drainage tile)
has been installed and embedded in or covered over with a further
thin Tayer of gravel, some barrier matéﬁiaT is normally placed abgve
the gravel before the system is backfilled with the soil removed during.
excavation. Materials typically prescribed in state sanitary codes
to.cover the gravel are untreated building paper, straw or marsh
hay, or pea gravel. .

These materials are supposed to prevenf soil from falling down
into the gravel during backfilling. Untreated building paper is often
recommended for two reasons: first, it is cheap and egasy to app]y,'
second, it is meant to he only a temporary barrier, remaining in place
only until the soil has become compacted above the gravel, and then
rotting away so that no barrier is left between the gravel and the soil.
.This is supposed to facilitate movement of water vapor up.thrpugh the
sofl and of air down into the soil, enhancing loss of moisture from the
system by e;apotranspiration, and biological treatment of the wastewater
by admission of oxygen fo the 5011 bacteria. On the basis of such
reasoning, use of imﬁermeab?e barriers (plastic sheet, treated paper,
or roofing felt) is prohibited in many states.

The benfits of this theory are not re§1ized in practice. At fault

is the clogging of the system by biological crusts. When a system
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Schematic representation of progressive stages in failure

of a field system installed in sandy soil with untreated
building paper as barrier material {C = biological clogging
material, W = level of ponded water, P = paper 1in barrier
layer, G = gravel, F = backfilled s0il, T = drain tile or
distribution pipe, [ = Infiltrated soil in gravel): 1. a
thin biclogical clogging mat is forming under the gravel,
causing water to begin to pond; paper is still undecompos ed
and retains backfilled soil; 2. sidewalls are beginning to
clog, ponded water is becoming deeper, paper is beginning to
rot, some soil (probably mainly from sidewalls) is invading . .
lower gravel; 3. paper is totally decomposed, water level is
now at top of gravel, sidewalls and bottom are more heavily
clogged, soil from the fill is beginning to wash into the
gravel; 4. the gravel is almost totally filled with soil, the
backfill is slumping, and ponded water is surfacing.
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clogs, water begins to pond deeper and deeper within the gravel bed.
some ponded water seeps laterally into the soil, tlogging the side
walls of the trenches or bed as weil (Fig. 2). In time, tﬁe ponded
water fills the whole absoprtion area, thus impinging upon the unp-
protected soil overlying the gravel. Although this soil may have
been compacted and remained in place up until that time, it is
easily dislodged when wetted dnd can trickle down into the gravel.
the major forces norma]]y.hOTding soil particles together in a
consolidated mass above the gravel are cohesivé forces (mainly
hydrogen bonding)} due to  films of moisture su;rounding the indivi-
dual particles of soi].(13) These moisture films are extremely thin
and the cohesive forces are therefore strong when the soil is relatively
dry. Dry clay is very hard and brittle; wet clay is plastic and easily
worked.. Similarly when the soil in backfill becomes waterlogged
{"saturated") as effluent rises in a clogged and ponded system, the
moisture betweern the goi] particles is abundang and the cohesive forces
become'weak or are totally overcome. The so0il particles no 16nger
adhere togéther and can trickle down into the graQeT, filling up
spaces between the stones. Soil from the sidewalls of trenches or
beds may invade the gravel in the same way while the water depth is
increasing in the system. Soil that intrudes into the System and
fills up the pore space between the gravel rapidly feduces the
seepage area available far septic tank effluent infiltration (Fig. 2).
This phenomenon was demonstrated using a.laboratory model of a
clogged septic drainfield {Fig. 3). A plexiglass cylinder 12 inches
in diameter and 4 feet high was sealed with a plexiglass base and filled

with gravel (1 - 1-1/2 inch diameter) to a depth of 12 inches. A section
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of 4 inch perforated pipe was puttied onto the.sides, The pipe

Was surrounded with gravel and covered with 2 inches of gravel. {One
0f a selection of barrier materials was placed above the gravel,

being taped to the plexiglass sidewalls if needed to provide

an adequate seal, and 1-2'feet of Plainfield sand (C horizon) was
placed above the barrier material and compacted by tamping. §1ainfie1d
sand was the soil chosen for four reasons: it is a common soil in the
central sand plains of Wisconsin, it has a fast percolation rate and
is therefore considered ideal for installation of conventional septic
systems , it has the texture recommended for i1l material for
Wisconsin mound systems(lg), and it is thé soil which had invaded the
gravel in several septic systemé which did not respond toc POROX
treatments.

Using thg model system, the efficacy of different barrier materials
in preventing invasion of soil into the gravel in the unponded and
poﬁded conditions was eaéi]y measured. To simuIaFe ponding, water was
filied into the gravel using a tube sealed into the bottom of the
plexiglass cylinder. When the water 1éve1 was just above or below the
barrier material, the water level was raised and lowered at different
rates to simutate two different conditions: first, the slow minor
fluctuations that would result in a ponded system from normal patterns
of water use in a household (increase in water level during the day
correésponding to peaks of water use in the house, drop in water ]eve}
overnight}(]4); second, & sudden drop in water level that would occur
if the septic tank were pumped in & system which was ponded and
surfacing.

The barrier materials tested were: untreated ("Red Rosin")
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building paper; a 2-inch uncompressed layer of marsh hay: an 8- tg
18-~inch layer of marsh hay compressed to a thickness of 1-2 inches;
& 2-inch layer of pea gravel; 2-inch unbacked fiberglass (building
insulation); and synthetic fiber filter fabrics.

Fresh undamaged building paper prevented hoth dry and wet sand
from faTIing intc the grave1 and allowed both air and water to pass
through. However, torn paper did not retain the'dry sand, and even
binholes in the paper allowed wet sand to trickle into the system,
especially when the water level was fluctuating slightly near the
barrier. Dry sand fell easily through holes in torn'pape} during
"backfilling" and tamping. Wet sand cascaded through holes or tears
in the paper when the system was flooded regardless of whather the
water level was rising or falling and whether the rate of change of
water level was fast or slow.

T0 examine how paper used as a barrier material in a real system
might behave after it was weakened or rotted by biological action in
the soil, undamaged paper was taped onto the sidewails of the cylinder
above the gravel and covered with tamped sand in the usual manner. The
Paper was then degraded by treatment with strong acid or alkali.
Chemically weakened paper did not prevent wet Plainfield sand from
invading the gravel when the water level fluyctuated near the paper,

A Toose layer of marsh hay was alsc not an effective support for
either dry or wet sand; some sand fell into the gravel immediately
during "backfilling" and tamping of the sand layer, more sand trickled
~ in when "ponded® water reached and fluctuated around the gravel/hay/sand-
interfaces, The 2-inch layer of compressed hay was somewhat better:

Dry sand did not flow easily through the compressed hay Tayer and very
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little wet sand passed through this barrier. The disadvantages of
using such a barrier in practice are the expense of a sufficient
amount of hay and the labor of spreadiﬁg and compressing it uniformiy.
Hay does not rot as easily in the soil as paner because hay contains
somea 1ignin(]5}, wnile most of the lignin has been removed from
bui?ding papef by kraff pUTping.(]6) Consequently hay persists and
prevents soil from entering the gravel for a longer time than paper,
It may hbwever eventually rot, especially in well drained, aerobic

~ sandy soiis, and no langer afford protection.

Pea gravel, does not rot in soil but is not a good barrier
material. Some dry sand and more wet sand pass through a 2-inch
tayer of pea gravel. Experiments with soil drainage, graded sand
filters and the 1ike have shown that particles pass easily through
the interstices between particles which are more than 5- 7 times
farger in diameter.(]Y)

Unbacked fiberglass does not rot in the soil and forms an
excellent barrier to movement of both dry and wet soil. Disadvanéages
of fiberglass are itsrelatively high cost, occasional scarcity due
to the competing market for building insulation, and difficulty in
application, A 1érge volume of material is needed to cover a field
absorption area, and nomally only batts or roils of the rg1at1ve1y
narrow standard breadths used for building insulation are available.
Fibers penetrate the skin and cause Ttching or are inhaled and cause
throat irritation.

These problems are not shared by a large number of synthetic

filter fabrics available on the market (Table 1}). These zre

excellent barrier materials in the model systenm. They are marketed in
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Tong rolls of varying widths and are easy to cut, either with a
chainsaw in the roll, or with scissors when unroiled. A big
advantage of these materials over all ofhers is that they can be
used to prevent soil intrusion from trench or bed sidewalls. A
tayer of filter fabric can be placed around or tacked into excavation
sidewalls befdre spreading the gravel during installaticn of field
systems.

| The choice of material used should be determined by availability,
cost, performance, strength and ease of application. Production costs
are largely determined by the nature of the synthetic fiber used
and the nature of the fabric: polyolefins are cheaper to manufacture
than polyesters or nylon, nonwoven felts are cheaper to make than
spunbonded materials (compressaed felts whose individual strands are
bonded by melting) or woven fabrics., The strength and performance of
the materials are determingd.by their weight (thickness), weave and pore
size: thick, soft felts are relatively impermeable to soils but are
cestlier and of lower tensile and tear strength, woven materials a}e
expensive and relatively porous, spunbonded materiaTé are strong,
easy td.manipulate and relatively impermeable. Considering all factors,
spunbonded polyolefins seem best suited. Unlike buf?ding paper, when
spread over gravel in field systems they do not tear or.rupture when
walked on or when backfill soil is dﬂmped on them. Although heavier
grades are moré'expensive than building paper, they supply Tasting
protection to soil intrusion while allowing unhampered passage of
~ liquids or gases through the soil. Field systems installed on sioping
sites using these materials are currently being monitored and are
performing well, even though one trench was intentionally allowed to

pond complietely,
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Qutlaok

The POROX process is an effective method fﬁr rehabilitating
septic systems that have failed becadse of soil clogging. The
process is much cheaper and far less disturbing to the users of
the system and their property than replacement of the failed
system, Howevef, complicating factors such as those described
above can thwart the effectiveness of the chemical treatment or
expedite recurrence of failure. The process should be applied only by
properly trained and licensed practitioners who have been taught'
safe handling of the chemicals involved, appropriate techniques for
their application, safe and accurate methods of diagnosing causes
of septic systems failure, and who know how to decide whether a treatment
should be performed and how much chemical should be used. Inappropriate
application of the procedure can only result in failures and disappoint-
ments and bring the process into disrepute. In time, as the design
and quaifty of septic system installations improve, the natural process
of biological clogging caused by aging of systems should become the
only reason for system failure, so thét the applicability of the POROX
process should increase. Research is continuing to determine whether
there are factors other than those described abave which complicate
or frustrate application of the POROX process and to improve methods of

diagnosis of system problems and the quality of PORCX treatments.
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