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Field of the Invention 8 

 9 

This invention relates to economical high-tech waste water 10 

treatment (WWT) structures and methods, scalable in midsize 11 

range for black-to-grey, grey-to-white or black-to-white 12 

water conversion modular units serving small-to-midsize 13 

industries, neighborhoods, towns, farms, meat-producing and 14 

agricultural facilities, including breweries and vineries, 15 

as primary, intermediary or auxiliary water reclamation 16 

means. Also relates to large municipalities and industries 17 

served by numerous WWT facilities in tributary dedication 18 

or interconnected in grid. Also, to swamp, everglade and 19 

contaminated lake/land cleanups in similar tributary or 20 

grid arrangement. 21 

 22 

Background of the Invention 23 

 24 

The invention introduces novel and basic improvements on 25 

state-of-art small-to-midsize sewage treatment plants and 26 

processes. It remedies problems of high capital investment, 27 

slow construction pace, high cost of maintenance and 28 

regulatory compliances, as well as emerging overload and 29 

underuse situations. In particular, it greatly improves the 30 

Latin WWT technology, which is, according to experts, the 31 



 2 

most economical, reliable, efficient, proven and widely 1 

deployed as of today. 2 

 3 

Waste water generation (WWG) varies by a magnitude 4 

throughout the world. In the USA, the overall municipal WWG 5 

is 265 L/capita/day in less-industrialized and 375 6 

L/capita/day in most-industrialized areas. In some 7 

developed countries the WWG may be 4-8x less, while in some 8 

overpopulated and over-industrialized localities, 2-4x 9 

more. 10 

 11 

Waste water cleaning processes call for 12-36 hours 12 

retention time. This and the load (WWG), defines the size 13 

of a WWT facility, which is expressed in several terms, 14 

including rural or municipal population served, retention 15 

volume, flow-through or reclaimed volume or weight and 16 

such.  17 

 18 

There is wide range between a single dwelling septic unit 19 

and a several hundred thousand inhabitant size municipal or 20 

industrial WWT facility. Concentrated large facilities 21 

require large influent size of long miles collection, which 22 

may contain large un-dissolvable debris. Facilities serving 23 

few users suffice with small inflow size and mostly liquid 24 

sludge load. That represents a dilemma of using numerous 25 

midsize WWT unattended facilities serving adjacent 26 

neighborhoods independently or interconnected in grid, or 27 

using single large industrial WWT facilities with 24/7 28 

attendance. For each having pros and contras and because 29 

communal funding is required, the decision often becomes 30 

political, rather than techno-economical. By non-political 31 

reasoning alone, the balance tilts towards the unattended 32 
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distributed midsize WWT grids, provided that they are not 1 

noisy and do not smell. Such provision is ensured by 2 

improvements of this invention. 3 

 4 

The WWT process mostly comprises five basic steps, to fill, 5 

react, settle, decant and idle the black-water inflow 6 

(sludge), which becomes an outflowing grey or white water. 7 

The grey water is suitable for irrigation and toilet 8 

flushing, while the white water is suitable to release back 9 

to creeks, leaks and lands and may even be potable.  10 

 11 

The WWT process is used to decompose into pre-, main- and 12 

post processing. The pre-processing may include debris 13 

settling and removal in septic tank and optionally biogas 14 

production by anaerobic processes. The main-processing may 15 

include aerobic bio-digestion in reactor chamber or bed. 16 

The post-processing may include settling in tank or bed, 17 

decanting and idling. This three-phase process converts 18 

black water of 1,000-100,000 BOD to 60-20 BOD, which is 19 

grey water, or with more involved processing of nitrogen, 20 

phosphorus removal and disinfection, down to 10-4 BOD, 21 

which is already potable (tap water). A clear mountain 22 

creek has 1 cBOD5 (five-day incubatory carbonaceous) bio-23 

loads at most. BOD is for biochemical oxygen demand 24 

(mgO2/liter of pollutant)/, which expresses organic content, 25 

needing oxygen. COD (chemical oxygen demand) and many other 26 

parameters are also used in WWT process control and 27 

evaluation. 28 

 29 

Some sewers are extremely corrosive (e.g., silage 30 

effluents) and may contain carcinogens, hormones, 31 

pesticides, and numerous pollutants, which may be hazardous 32 
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even in trace amount. Their removal often calls for 1 

chemicals, which may leave behind less hazardous or even 2 

safe compounds, yet to be filtered out or removed 3 

otherwise. The alkaline and pH balance and the main process 4 

of aeration is an art by itself, whether it is done in 5 

sequencing batches, in suspended growth mode or on fixed 6 

films. Thus, it is difficult to propose anything, what has 7 

not been tried out yet or something promising, which may 8 

not improve at some extent on the WWT process. 9 

 10 

The WWT industry is over-regulated, consolidated and 11 

entrenched. Improvements mainly employ new agitation 12 

devices, floating decanters, extensive liquid pumping, 13 

sensors, actuators and computer controls, demanding more 14 

consumables (e.g., filters) and chemicals, as well as more 15 

attendance, complexity and cost. Economy however would 16 

demand simplification and the avoidance of attendance and 17 

the use of chemicals.  18 

 19 

The distributed small-to-midsize WWT facilities, whether in 20 

solitary or in grid, appears to strike the optimal balance, 21 

and thus are the subject of this invention, aiming to 22 

eliminate chemicals from a demanding 2,000-to-10 BOD water 23 

reclamation on the budget, by designing and supplying such 24 

WWT units in prefabricated modules, which may be deployed 25 

in used sea- or highway-containers and incorporate tanks, 26 

pipes, valves, jets, sensors, as well as generated power, 27 

pneumatics and process controls.  28 

 29 

In particular, it is aimed to disclose 3,000-12,000 ft3 30 

three-container black-to-white water converter units, 31 

suitable to serve 250-1,000 capita townships, which however 32 
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may be parallel coupled at least in bundle of 10, to serve 1 

2,500-10,000 inhabitant cities. One such unit would need 2 

only an 8’x28.5’ underground area, would cost less than 3 

half of a same-capacity modern WWT (to build and operate), 4 

and would need no onsite attendance, but remote attention 5 

and rare servicing. For not being smelly or noisy, it could 6 

be located even under parking lots in cities. It could 7 

clean cattle and pig slurries, silage effluents in farms 8 

inexpensively and can be instantly deployed on demand in 9 

regulatory emergency. Large area swamps, lakes and 10 

contaminated lands can similarly be cleaned up even by a 11 

single unit, which is hermetically closed by security 12 

ceiling doors. Once a year, a few hours checking or 13 

maintenance, including fuel fill-up, may be needed. Solids 14 

removal may be needed once in every 2-4 years. All function 15 

may be monitored and controlled via the internet. 16 

 17 

The aforementioned successful Latin WWT system was first 18 

introduced by inventor Carlos Laucevicius in Sao Paulo, 19 

Brazil (PI 93035571-3 A, which he later modified in PI 20 

9301976-9 A of 20/08/96). After a decade long deployments 21 

he introduced novel improvements (PI 0402364-1 A of 22 

31/01/2006), which he later patented in Holland (1003155 of 23 

17/05/96), Germany (DE 196 08 474 A 1 of 11/09/97), and 24 

Spain (2 139 483 of 03/08/2000) as well. His innovation is 25 

built around a deep well aerobic reactor, which can be 26 

operated without mechanical agitation, using vertical 27 

compressed air entrainment alone. The rising liquor could 28 

then be post processed by simple means, without added 29 

chemicals.  It could convert 600-BOD sewer to 60-BOD grey 30 

water, which was used for dripping irrigation in a leach 31 

field. His decade long improvement comprised in a shallower 32 
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composite bio-reactor supplemented with five concrete 1 

vessels in series for post processing, with foam and froth 2 

recycling to the aerobic vessel. This could make a 1200-to-3 

30 BOD conversion, with effluent suitable to spray 4 

(sprinkler) irrigation. Current systems in the Latin world 5 

now achieve near-potable 20-10 BOD reclaimed water clarity. 6 

Laucevicius has found that deeper aerobic reactor is faster 7 

and more efficient, however cost more, mainly in air 8 

pressure production power.  He defined the optimal depth at 9 

700-770 ft
3
 air supply per horsepower-hour air compressor 10 

workload, which calls for a 40-44 deep aerobic reactor of a 11 

2,500-3,000 ft
3
 vessel volume or larger. According to that, 12 

40-45 feet long sea/highway containers buried upright would 13 

make ideal, optimal and economical bio-reactors. The Latin 14 

WWT got its name from its recent popularity in countries 15 

speaking Latin languages (Spanish, Italian, and 16 

Portuguese). In Brazil, Panama and the most Central 17 

American countries hundreds are operated with great 18 

success. Without further improvements, aiming 1,000-to-10 19 

BOD reclamation rate, its US introduction remains sluggish, 20 

if not questionable. 21 

 22 

Such “40-footer” containers (the 40’ and 45’ long ones) are 23 

traveling around the world by the millions today. At the 24 

end of their useful life (amortized already as 25 

transportation containers), they tend to find other uses, 26 

for their recycling is expensive, thus are often donated 27 

for removal or sold below crape metal cost. A reinforced 28 

concrete underground vessel of the same size would cost 4-8 29 

times more and its construction would last 10-20 times 30 

longer. Painted freight containers are made of Ten-Core® 31 

steel, which does not rust deeper than a microscopic layer, 32 
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and thus are well suited for underground structures, 1 

including WWT modules. An exterior tar coating yet extends 2 

their lifetime greatly. 3 

 4 

It is noteworthy to mention that deep well aeration was 5 

known well before the Latin WWT introduction. These were 6 

however in inverted flow configuration (down-push, not 7 

uplift scavenging) and thus were frequently hunted by 8 

emergency shutdowns and uncontrollable reclamation quality. 9 

 10 

Inventor Thomas I. Saito introduced a great improvement, a 11 

sludge pinching collapsible flexible downspout pipe 12 

fitting, serving as check valve, preventing frequent 13 

backflows (US 4,308,144 of 12/29/81), however by that time 14 

the downward aeration technology was virtually obsolete. 15 

The invention could only help as an inexpensive retrofit 16 

measure.    17 

 18 

Using containers for WWT occurred to many practitioners. 19 

For instance, in Australia, RWS, Pty, Ltd sells and rents 20 

underground WWT bioreactors and above-ground water 21 

purification plants in 20’ new intermodal containers, with 22 

one year warranty. 23 

 24 

Canadian inventor James P. Reilly and US co-inventor 25 

Victoria A. Jelderks disclose in their recent published 26 

application No. 20120055859 of 03/08/2012 some WWT plants 27 

built into new highway containers, compartmented for 28 

reactor, decanter, settler and service sections operated 29 

from the electrical power grid. Though they designate an 30 

aerobic compartment, yet because the container is not in 31 

upright position, in this 8-ft shallow 500-ft
3
 bioreactor 32 
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section, only very limited amount of sewer can be treated, 1 

requiring long retention time, which results in miserable 2 

reclamation yield. Its construction is expensive and, for 3 

having service doors at one end--like the above-ground 4 

Australian rental units--it is mostly practical installed 5 

above-ground. A 600-to-60 BOD reclamation is possible with 6 

such units however. The 72-container coupled plant per 7 

their proposal is impractical at best. Due to the service 8 

door requirement, only very limited grouping is possible 9 

with such units. These two inventors did not improve on the 10 

WWT process and plant. Their focus was improving on the 11 

computer control of massively integrated WWT systems, for 12 

which the container modules were a handy example of a WWT 13 

module.  14 

 15 

Learning from the failures, successes and lessons of the 16 

aforementioned and other prior art WWT facilities and 17 

processes, it is prudent to aim for providing practical 18 

arrangements and means for the above described multi-19 

container-upright-underground WWT units as the objective of 20 

this invention. Specifically, that objective includes 21 

ensuring gross plant redundancy, quick and inexpensive 22 

modular deployment, budget-high-tech facility and the 23 

introduction of novel means and processes, for galvanic 24 

black-water dissociation, with inverted cathodic 25 

showerhead, with added cathodic carbon fiber cartridge and 26 

anodic scrubber venturi nozzle, horizontal air jet induced 27 

airlift, large bubble intermittent buffeting, slow rate 28 

swirl induced by distributed tangential air entrainment, 29 

jet assist downspout, open edge buoyant nested vessel 30 

decanting, nested liquor froth recycling, deep cartridge 31 

solid collection, biogas (mostly CH4, similar to CNG) 32 
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generation and feed to diesel generator, exhaust gas 1 

(mostly CO2) entrainment and buffeting in anaerobic rector, 2 

pneumatic centrifugation of septic sludge, stratified 3 

primary debris sedimentation, security ceiling door 4 

closure, sealed cross communication common utility line 5 

aperture, optional emergency bypass plumbing, servo valve 6 

controlled feed line (influent) distribution of coupled 7 

units, built in service winch and ladder, syphoned pressure 8 

venting, ultraviolet light final stage sanitizer, as well 9 

as flywheel energy storage and engine starter, with onboard 10 

emergency fuel storage and control package, including 11 

sensors (temperature, pressure, flow rate, oxygen, 12 

hydrogen, alkalinity and pH), actuators (mostly pneumatic 13 

servo valves and UV light exposure time/intensity) and 14 

remote monitoring and emergency controls. The carbon 15 

footprint of such proposed WWT plant shall be next to zero, 16 

so the plant can be the “greenest of the greens”. 17 

18 
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Summary of the Invention 1 

 2 

The above problems and others are at least partially 3 

solved and the above objects and others realized in a 4 

process, which according to the teachings of this 5 

invention, uses three 40-footer intermodal containers 6 

coupled and buried underground deep in upright position, 7 

which contains the following sequential continuous WWT 8 

processes: anaerobic septic digestion, centrifugation, 9 

debris accumulation (to be kept for years), aerobic 10 

biological water reclaiming reaction, flotation, bubbling, 11 

with first coarse grit sedimentation, decanting, settling, 12 

with second sedimentation, idling filtration and 13 

disinfecting clarification, with third, fine grit 14 

sedimentation. 15 

The anaerobic process, located in the first container, 16 

generates sufficient bio-gas (methane) to power the air/gas 17 

compressors, which maintain said processes, without any 18 

need for any mechanical agitation or liquid pumping.  19 

The aerobic process, located in the second container, 20 

is assisted by galvanic bio-liquor splitting and 21 

electrophoresis, as well as by gentle swirling by large 22 

bubble tangential air entrainment, small-bubble/fix-film 23 

vertical aeration, using electrically conductive carbon 24 

laced fiber cathodic filters and horizontal anodic venturi 25 

jet-scrubbing airlift-scavenging. Such splitting makes said 26 

bio-reaction extremely efficient and virtually self-27 

controlled, without the need for widely variable air 28 

entrainment, which simplifies the critical alkalinity/pH 29 

control and eliminates batch processing needs. 30 

The processes from flotation to settling, also located 31 

in the second container, are executed in modular container, 32 
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which is buoyant in said bio-liquor, recycling froth and 1 

foam by spillover and collecting said first and second 2 

sedimentations, for years of service. 3 

The processes from idling filtering through 4 

disinfecting clarification are located in the third 5 

container and executed in non-buoyant modular containers. 6 

Effluent, before exiting is treated by ceiling suspended UV 7 

light for final disinfection. 8 

The third container houses the small diesel engine, 9 

with its emergency propane, CNG or alternative diesel oil 10 

fuel, as well as with its coupled flywheel, battery, air-11 

compressor and gas compressors. This container also houses 12 

the controls, which includes process sensors, 13 

microprocessors, computer and servo valves. 14 

The plant is self-sufficient and self-reliant, 15 

requiring remote spot checking and occasional onsite 16 

checking, service and emergency attendance, if any. 17 

The proposed plant produces sufficient bio-gas to burn 18 

as clean fuel for self-powering and may be selling 19 

electricity to the grid. It vents out clean odorless gases. 20 

Its carbon footprint is next to zero (the greenest of all 21 

greens). 22 

It is quiet, well below office noise level, clean, 23 

fully underground, with security ceiling doors, which may 24 

suffice as the only means to facility access control. It is 25 

possible to locate underground, for instant in city parking 26 

lots, for it qualifies as a clean, odorless and quiet 27 

plant. 28 

Such modular design allows for a wide selection of WWT 29 

plant offering as per need. It is proposed to boost 30 

capacity by using several three-container-units side-by-31 

side and thereby allow for redundancy, which can eliminate 32 
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any emergency shutdown and can make the occasional onsite 1 

services unnoticeable to the community or the WWT users. 2 

Also proposed are numerous such small-to-midsize WWT 3 

plants interconnected in grid to serve large tributary 4 

areas subdivided with redundancy for system robustness. 5 

The first and third container of said units may be 6 

shorter 2-footers, though that may not save much expense. 7 

When at least two or more than two three-container-8 

units are operated side-by-side, emergency bypass plumbing 9 

may not be needed, but rather shutting down the strained 10 

unit temporarily. Empty emergency container may also be 11 

used onsite for temporarily accumulating backed up sewer 12 

load. 13 

Since sewer travels short in such a redundant small 14 

plant grid, sewer backing up due to drainage clogging may 15 

be avoided completely. 16 

Said containers are much cheaper than concrete 17 

vessels. Used containers are mostly given away just for 18 

removal. Their recycling is expensive, not worth the scrap 19 

metal cost. All said process equipment are proposed to be 20 

installed into the used containers and transported to the 21 

facility site for lowering into the excavated pit. A 22 

facility construction can be counted in days, rather than 23 

months or years. 24 

25 
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BRIEF DESCRIPTION OF THE DRAWINGS 1 

 2 

 Referring to the drawings: 3 

 4 

FIG. 1A is a perspective view of a STATE-OF-ART used 5 

long container in underground installation position, with 6 

dimensional labeling. 7 

FIG. 1B is a perspective view of a coupled STATE-OF-8 

ART used long container pair in underground installation 9 

position, with a third container option outlined, and 10 

labeled. 11 

FIG. 1C is a top view of a three-container STATE-OF-12 

ART unit as a basic WWT module as an exemplary embodiment 13 

of this invention. 14 

FIG 1D is a perspective view of a STATE-OF-ART used 15 

long containerized storage tank in underground installation 16 

position as an alternative embodiment example. 17 

FIG. 2 is a vertical cross section view of a uniform 18 

inter-container utility access aperture structure. 19 

FIG. 3 is a WWT process diagram of a preferred PST 20 

unit. 21 

FIG. 4 is a schematic cross section view of a 22 

preferred novel airlift and particle scrubber apparatus, 23 

with galvanic bio-liquor splitter (anode). 24 

FIG. 5 is a schematic cross section view of a 25 

preferred novel pneumatically assisted sewer inflow 26 

downspout. 27 

FIG. 6 is a schematic cross section view of a 28 

preferred novel fixed-film aerator, with galvanic bio-29 

liquor splitter (cathode). 30 

FIG. 7A is a schematic horizontal cross section view 31 

of a preferred novel compact modular buoyant main-processor 32 
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unit, processing: flotation, bubbling, decanting,, settling 1 

and two sedimentations. 2 

FIG. 7B is the vertical cross section of the same. 3 

FIG. 8A is schematic horizontal cross section view of 4 

a preferred novel compact modular post-processor unit, 5 

processing: idling filtration, UV-disinfecting 6 

clarification and a last stage sedimentation. 7 

FIG. 8B is the vertical cross section of the same. 8 

FIG. 9A is a diagrammatic plan view of an exemplary 9 

PST unit 20 illustrating the spatial arrangement of process 10 

60 at the upper third module level. 11 

FIG. 9B is the same at the mid third level. 12 

FIG. 9C is the elevation view of the same unit and 13 

process. 14 

FIG. 10A is a plan view of a combined six-unit WWT 15 

facility according to the teachings of the invention. 16 

FIG. 10B is a plan view of a nine-facility regional 17 

arrangement of WWT facilities according to the teachings of 18 

this invention.  19 

 20 

 21 

 22 

23 
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DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT 1 

 2 

 Attention is now turned to FIG. 1A, which by modular 3 

assembly 10, illustrates in perspective view of a STATE-OF-4 

ART used (somewhat beaten up, but with doors still open by 5 

ease and needing paint job) long container (sea or freight) 6 

in underground installation position as a module, with 7 

dimensional labeling as follows: X is the horizontal 8 

direction of liquid and its processing flow (conversion 9 

from sewage to commercial or potable water), Lc is the 10 

module length at the direction of X), W is the module width 11 

(horizontal and orthogonal to X), Dc is the module 12 

(container) depth (20’ or 40’ or 45’ or 53’ and vertical), 13 

Da is the above-ground depth portion of Da (minus 1’ to 14 

plus 1’ approx.), while Du is the underground (buried) 15 

portion of the same.   16 

 17 

The container is made of protectively rusting Ten-Core® 18 

steel and comprises edge bars 1, corrugated sheet sidewalls 19 

2 (4 long and one short ones), cast steel coupler corner 20 

hardware 3, (all these welded together) and two doors 4 21 

(ceiling doors in this application), four door hinges per 22 

doors 5, bridge latches (two per door wings) 6, and 23 

security latch bars (two per door wings) 7.   24 

 25 

Primary (P) and Tertiary (T) modules may be only 20’ deep, 26 

however, Secondary (S) modules are preferably 40-45’ in 27 

depth. The P, S and T modules are explained next. 28 

 29 

 Attention is now turned to FIG. 1B, which by 30 

modules assembly 20, forming a modular unit, illustrates in 31 

perspective view of a coupled STATE-OF-ART used long 32 
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container pair (S and T) in underground installation 1 

position, with a third container option (P) outlined 2 

(wireframe lines), as well as a second (parallel coupled) 3 

row of PST unit (dotted lines) and labeled as: P, S, T and 4 

X as defined before, and Y as a horizontal row forming 5 

dimension and Z as the vertical depth forming dimension, 6 

while label IN is for the inflow arrow (sewage inlet on 7 

inward slope) and OUT is for the outflow arrow (reclaimed 8 

water outlet preferably on lower, but possibly on higher 9 

elevation, and  on outward slope). 10 

 11 

A PST unit is thus composed by containers 21, 22 and 23 in 12 

the first row and by containers 24, 25 and 26 in the next 13 

row. It is practical to build 12-row WWT facilities without 14 

excessively large collector drainage pipes. Inlets (IN) and 15 

optionally outlets (OUT) may be controlled by servo valves 16 

to distribute sewer load evenly or to shut down units for 17 

service. The charge and discharge lines are then can be 18 

parallel to Y (see FIG. 10A later).  19 

 20 

It is proposed that PST or ST or PS units be transported to 21 

the WWT site in modules of P and/or S and/or T, coupled 22 

onsite mechanically by hardware 3, using standard container 23 

locker devices, whereas modules P, S and T are outfitted 24 

with WWT plant process vessels, plumbing, servicing and 25 

controls in factory. Container-receiving concrete corner-26 

pedestals or full footprint slab on grade in a deep-pit may 27 

receive the modules, serving as foundations--though 28 

optional ones--for without these, the units would function 29 

as well. Such foundations (not shown for clarity) however, 30 

facilitate installation and leveling (deployment). Yet, to 31 

the skilled in the art, it shall be obvious that concrete 32 
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structures of the same or similar geometry may also receive 1 

prefabricated vessel and plumbing packages. Also, that the 2 

containers may be covered with cement plaster or with 3 

“shot-crete” or be cast in concrete for century long life 4 

expectancy or where local regulations may insist on 5 

concrete WWT structures. Since high-tech WWT process of 6 

1,000-to-10 plus BOD reclamation category is best operated 7 

in PST units, only such units will be described here in 8 

detail. A preferable PST unit is shown next.  9 

 10 

Attention is now turned to FIG. 1C, which by coupled PST 11 

modules of assembly 30, as a modular unit, illustrates in 12 

top (plan) view of a coupled STATE-OF-ART used long 13 

container group (P,S and T) in underground installation 14 

position, with like labels as defined before, having plan 15 

dimensions of W= 8’ and L= 28.5’, making up a 228 ft
2
 16 

footprint, the smallest of all such known WWT facilities of 17 

this large nominal reclamation capacity (10,260 ft
3
 for 45’ 18 

deep containers). 19 

 20 

While the above illustrated units (FIG. 1B and 1C) utilizes 21 

STATE-OF-ART containers, their coupling, orientation and 22 

dedication is novel. The container shown in FIG. 1A is not 23 

the only option, suitable for WWT conversion. Containerized 24 

gas and liquid tanks may also be converted, alas with more 25 

remodeling. One such tank is illustrated next. 26 

 27 

 Attention is now turned to FIG. 1D, which by assembly 28 

40, illustrates in perspective view of a STATE-OF-ART used 29 

containerized storage tank in underground installation 30 

position as an alternative embodiment example, where tank 31 

41 is framed in structure 42 and have access door 43 and 32 
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end closure 44, which may need to be cut out for such 1 

alternative application at least in part. Such used 2 

containers may be very inexpensive, yet may be less 3 

practical than the standard intermodal containers for WWT 4 

conversions. Assembly 40 is not well suited for module T.  5 

 6 

It is practical to facilitate rapid deployment with uniform 7 

or standardized inter-container plumbing passage openings, 8 

for the proposed WWT process may call for a multiplicity of 9 

various-size pneumatic, electrical and hydraulic pipe 10 

lines, which after the modules are coupled, can be quickly 11 

coupled as well. One such preferable container utility line 12 

coupler is shown next. 13 

 14 

 Attention is now turned to FIG. 2, which by assembly 15 

50, illustrates a vertical cross section view of a uniform 16 

inter-container utility access-aperture-structure, of 17 

exemplary aperture-height Ha (2’) of a 3’x2’ preferable 18 

opening.  19 

 20 

Top edge channel 51 (6”x6” nominal OEM), verticals 54 (same 21 

nominal sections) and horizontal 55 (same section), welded 22 

forms the aperture structure in the upper cutout (torch 23 

cut) of corrugated wall 52. Ceiling door 53 is shown 24 

schematically in closed position. Foam rubber or caulking 25 

may assist in air/gas tight container coupling. 26 

Alternatively, cast or mold-injected rubber grommet or 27 

sheet, may assist as well (not shown for clarity). Inlet 28 

and outlet may however simply formed by a steel rim welded 29 

into a circular cutout in wall 52 (not shown for being 30 

customary). Two corner apertures may also be practical, as 31 

well as closing non-used apertures with doors or fixed 32 
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plates. 1 

 2 

After disclosing the preferable PST unit, next we detail 3 

its WWT process and structures.  4 

 5 

 Attention is now turned to FIG. 3, which by block 6 

diagram 60, illustrates a preferable WWT process of a 7 

single PST unit, with heavy block lines and arrows for 8 

hydraulic and thin lines/arrows for pneumatic processes, 9 

while the dashed lines are for the control/electrical 10 

process. P, S and T again labels the Primary, Secondary and 11 

Tertiary process groups, located in containers 21, 22 and 12 

23 respectively. 13 

 14 

Influent sewer 61 charges container 21, in which a 15 

stratified three-step anaerobic process is maintained, 16 

comprising septic A1, centrifuge A2 and debris accumulation 17 

A3 steps, in which A2 is abutted by separation flows 62 and 18 

63. This is preparatory process, which generates bio-gas 19 

(mostly methane), thus the Primary container is gas tight 20 

at low-to-moderate pressure. Centrifugation is induced and 21 

maintained intermittently by moderate-to-high pressure 22 

diesel exhaust gas (almost entirely carbon dioxide) 79, 23 

which is entrained distributed tangentially slightly above 24 

mid-height of container 21. The centrifugation is 25 

predominantly laminar, with corner turbulences. It is 26 

intermittently assisted by buffeting (short burst of high 27 

pressure gas blow-in). That avoids the need for mechanical 28 

agitation, which is prone to cause frequent downtimes. 29 

Large non-decomposable debris then accumulates at the floor 30 

of container 21, which at very infrequent times, measured 31 

in years (not months) may need to be removed through the 32 
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ceiling doors of container 21, by scooping it up. The 1 

generated bio-gas is pumped out through pipeline 80-81, 2 

accumulated and pressurized in pressure tank LL and fed 82 3 

to the diesel engine of the power generator aggregate II. 4 

Said engine may need to switch from diesel oil fueling to 5 

propane/methane gas feed mode, for the bio-gas alone may 6 

not cover all but most power needs. Feed 82, like most 7 

pneumatic lines, may need vapor precipitating by a 8 

desiccant appendage. From container 21, the liquor 9 

discharges 64 into container 22. When the inflow comes at 10 

300-600 BOD low level, the above process and container 21 11 

may be eliminated (see FIG. 1B), in which case inflow 64 12 

becomes inflow 61 and bio-gas would not be utilized to 13 

power plant 60. 14 

 15 

Container 22 is the heart of WWT process 60, for it is an 16 

aerobic bio-rector B, of continuous digestions of organics 17 

by bacteria natural to sewers. Whether in cold or hot 18 

climate, season or weather, at 40 feet underground, the 19 

temperature is mild and stabile (virtually constant year 20 

around), which is ideal for such bio-reactor operation. At 21 

discharge 65, the passing liquor is 85-95% clean already. 22 

Container 22 receives compressed air from direct pipeline 23 

88-86 and vented through sneak/syphon head 87. The rest of 24 

the hydraulic processes from C to H2 are also vented 25 

through head 87, because containers 22 and 23 are 26 

pneumatically communicating through aperture 50, while 27 

their doors 4 are normally closed, alas not necessarily 28 

hermetically. 29 

 30 

The low density, high viscosity aerated (bubbling) bio-31 

liquor in container 22 of process B is in a constant gentle 32 



 21 

swirl, thus having a funnel-like gravity surface, with 1 

corner eddies. Said swirl is induced by tangentially 2 

arranged blow nozzles, installed on several elevations, and 3 

fed from pneumatic line 86 and entraining large bubbles, 4 

having an agitation effect, thus eliminating the need for 5 

mechanical agitation mechanisms. Said blow nozzles are also 6 

used for intermittent buffeting as needed. Fine bubbles are 7 

entrained by tall vertical fix-film fiber cartridges 8 

(glass- or carbon-fiber), mounted over inverted stainless 9 

shower heads, which are also fed from line 86. This 10 

aeration process however works without fix-films as well. 11 

 12 

Reaction process B liquor is scavenged via airlift, 13 

discharging 65 to flotation process C. One or few risers 14 

pick up the liquor at one or few elevations through 15 

horizontally oriented venturi nozzles, a novel high 16 

velocity atomizing aerator and particle scrubber, to be 17 

disclosed in due course. Electrophoretic and galvanic 18 

liquor splitter assist in oxidation and PH balance 19 

maintenance, using low voltage direct current from line 91-20 

92, with aerator cathodes and venturi nozzle anodes. Excess 21 

hydrogen is vented or scavenged from line 87 to 80, which 22 

boosts plant efficiency.  23 

 24 

The lower 2/3
rd
 of container 22 is dedicated to Process B, 25 

while the upper 1/3
rd
 to processes C, D1, D2, E, F1 and F2 26 

in nested standardized (uniform size and construction) 27 

buoyant vessels, out of which, processes D1, E and F1 28 

recycle foam, froth or sludge in to process B by gravity 29 

overflow of these cascading (progressively lower top 30 

perimeter elevation) open vessels. Foam recycling of 31 

process E is optional (68), as that is shown in FIG. 7A and 32 



 22 

7B later, but not here. Non-recycled foam collapses and 1 

loads the next process, without much strain on the system. 2 

 3 

These processes comprise flotation C, bubbling D1, first 4 

sedimentation D2, decanting E, settling F1 and second 5 

sedimentation F2. Flow lines 65 through 70 interconnect 6 

these processes hydraulically with pipe connections near 7 

the vessel bottoms (see FIG. 7B later). Flow lines 67 and 8 

71 passing sediments to collector tanks may be flexible, so 9 

these tanks could be easily lifted up and out of container 10 

22, mostly when filled up after years of service. A 11 

servo/manual valve shall facilitate such service. The above 12 

described recycling is represented by gravity flow lines 13 

68-77 and 72-78.  14 

 15 

Effluent flow 73 from process F1 is influent of process G, 16 

the idling filtration, which is already located in 17 

container 23, as the first part of the tertiary treatment 18 

T. Effluent 74 of process G is influent of process H1, the 19 

disinfecting clarifier, which sediments 75 fine particle 20 

inert solids H2 in life-time container, for their removal 21 

is not a must. Effluent of process H1 is the final 22 

effluent, the plant effluent or the WWT unit discharge 76. 23 

Electrical line 91-93 feeds power to ultraviolet lamps lit 24 

deep into the vessel of H1. When high clarity plant 25 

effluent is not a requirement, for instance, when grey 26 

water suffices, say at 30-60 BOD level, treatment T and 27 

thus container 23 may be eliminated. Upon such elimination, 28 

however the power generation and controls may need to be 29 

located above ground or the power may need to be obtained 30 

from the grid. Biogas burning for power then is sacrificed 31 

and process P may need to be left, at least in part, 32 
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aerobic. 1 

 2 

When reclamation quality is not stringent, some or all of 3 

the processes before and after process B may be eliminated, 4 

however, if retained in part, their sequence shall not be 5 

altered. 6 

 7 

Pneumatic and electrical/electronic onsite services 8 

supplement the hydraulic part of plant 60, all located in 9 

dry container 23.  10 

 11 

The pneumatic and electrical processes comprise diesel 12 

power generator aggregate II, air compressor JJ, gas 13 

compressor KK, bio-gas tank LL, compressed air tank MM and 14 

compressed gas tank NN. Their pneumatic communication is 15 

shown by arrows 81 through 86. Pneumatic accumulators LL, 16 

MM and NN are necessary for the intermittent pneumatic 17 

operations and to bridge continuous and intermittent flow 18 

demands and supplies. 19 

 20 

Aggregate II, comprises a small diesel engine, an optional 21 

flywheel, a dynamo and a battery. It drives the pneumatic 22 

pumps, including a suction pump, which may collect gases 23 

from lines 80 and 87. Said diesel engine may run on bio-gas 24 

(methane) alone, but it also needs emergency fuel supply 25 

(diesel oil or propane or CNG), which however may be stored 26 

in container 23 in one- or few-years-supply amount. It may 27 

be located at the bottom of container 23, so Plant 60 could 28 

be very quiet, even below ambient noise level.  29 

 30 

Plant controls may be remote or onsite in container 23, 31 

which is a dry container, comprising sensors PP, 32 
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operator/computer/cloud QQ and actuator/servo RR units. 1 

Internet dial-in and remote controllability is not a must, 2 

but highly convenient, especially to avoid emergency 3 

procedures. 4 

 5 

Several novel devices enable the processes of plant 60.  6 

These will be disclosed individually, and thereafter, 7 

finally, their assembly arrangement will be illustrated. 8 

 9 

Attention is now turned to FIG. 4, which by assembly 10 

100, illustrates by schematic cross section view a 11 

preferred novel airlift and particle scrubber apparatus, a 12 

horizontally oriented venturi nozzle, with galvanic bio-13 

liquor splitter, as part of a novel high velocity atomizing 14 

aerator, which aligns with the liquor swirl flow.  15 

 16 

The lifter, assembly 100, comprises two major components in 17 

juxtaposition, namely a large diameter hydraulic riser pipe 18 

101 and a small diameter blow-down pneumatic pipe 106.  19 

 20 

Pipe 101 turns horizontal by elbow 102 and narrows down to 21 

constriction 103, after which, widens to open collar 104, 22 

thereby forming a venturi pickup nozzle. Collar 104 is 23 

metallic, preferably stainless steel, while the rest of the 24 

riser and venturi are preferably plastic.  Collar 104 25 

receives a low voltage positive charge via line 91-92 to 26 

serve as anode 105. The cathode will be explained later. 27 

Pipe 101 and 106 are submerged in the acidic bio-sludge 110 28 

of WWT process B in container 22. The acidity of sludge 110 29 

makes it suitable for galvanic splitting. 30 

 31 

Pipe 106 turns horizontal by elbow 107 and terminates in 32 



 25 

pneumatic constriction nozzle 108 and blows compressed air 1 

from process 86. Air jet 109 blows into collar 104 with a 2 

clearance, which allows for sucking in sludge 110. The 3 

galvanic process generates vast amount of tiny oxygen 4 

bubbles in and around collar 104, from which a great 5 

portion of it gets transported in pipe 102. Jet 109 induces 6 

larger air bubbles in pipe 101, which then carries 7 

oxygenated and aerated liquor 112 to discharge 65. This 8 

novel arrangement is self-regulating. Excess pressure is 9 

dropped by blow-by. Jet 109 blows in the direction, in 10 

which direction sludge 110 swirls. That swirl is induced 11 

elsewhere by pipe 106 and jet 109, however, which is not 12 

facing airlift pipe. A multiplicity of such devices is to 13 

be located strategically at the inner sides of container 22 14 

at various elevations. Pipe 101 and 106 are fixed to said 15 

container wall with short-arm pipe fixtures (not shown for 16 

clarity). Pipe 106 with jet nozzle 108 is also used in 17 

container 21 to induce swirl and buffeting in process A, 18 

using the compressed gas of line 86-79. Processes beyond B, 19 

utilize uniform removable liquid tanks in hydraulic 20 

communication (mostly without piping), specific to plant 21 

60. These tanks will be disclosed later. 22 

 23 

Attention is now turned to FIG. 5, which illustrates 24 

by assembly 200, a schematic cross section view of a 25 

preferred novel pneumatically assisted sewer inflow deep 26 

downspout. This keeps the spigot unclogged at all times and 27 

initiates the anaerobic bio-gas production as a starter. It 28 

blows down compressed diesel exhaust gas, gasifying the 29 

sever sludge. The exhaust gas is about 98% CO2, which 30 

assists the bacterial process P of container 21. The 31 

remainder exhaust gases are pollutants, but instead 32 



 26 

releasing those to the environment, these are completely 1 

absorbed (cleaned) in process A1. 2 

 3 

The downspout comprises of lug pipe 201, with elbow 202 4 

inlet neck 203, receiving as influent 61 sewer sludge 209, 5 

and passing through wall 211 of container 21, which is 6 

covered with ceiling door 212 and made gastight by sealant 7 

213. To avoid flooding, door 212 is about one foot over the 8 

ground level 214.  9 

 10 

The compressed gas line comprises of lead pipe 206, elbow 11 

207 and blow-down pipe 208, pushing high-speed gas 12 

entrained sludge 210 downward. Its suction effect assists 13 

inflow 61. After the gas entrainment disperses the sludge 14 

become septic liquor 204 at elevation 205. 15 

 16 

The upper and lower thirds of liquor 204 are left 17 

undisturbed, while the mid third of it swirled by 18 

horizontal tangential gas blow-ins, similar to pipe 206 19 

through 208. That centrifuges the large, heavy debris, 20 

which then settle to the bottom of container 21. This way, 21 

processes A1, A2 and A3 are combined in a single large 22 

stratified volume, which generates plenty bio-gas to run 23 

the diesel engine with it, which drives the gas and air 24 

compressors, the de-compressor and all the utilities, which 25 

need some power herein. Said biogas is harvested from above 26 

level 205, sucked out and gets compressed (CNG) before the 27 

diesel engine can burn it. The biogas (predominantly 28 

methane, CN4) is one of the cleanest burning fuels, with 29 

negligible carbon footprint. Diesel fuel or rather CNG or 30 

propane however is needed for emergencies and because the 31 

power generation is intermittent. Power is stored in 32 
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flywheel and in batteries. The septic phase in module P is 1 

greatly oversized, so plant 60 can be virtually self-2 

sufficient and self-reliant. 3 

 4 

 Attention is now turned to FIG 6, which by 5 

assembly 200, illustrates a schematic cross section view of 6 

a preferred novel fixed-film aerator, with galvanic bio-7 

liquor splitter shower head as cathode. 8 

 9 

Aerator 200 comprises of downspout pipeline 201, return 10 

elbow 202, inverted stainless steel (or other suitable 11 

metallic) showerhead 203 with cathodic low voltage hookup 12 

204, which works in pair with anodic collar 104, receptacle 13 

rim 205, retainer wire/plastic mesh 206, glass/carbon-fiber 14 

or mixed fill, or carbon fiber reinforced paper/cloth 15 

filter, similar to swimming pool filter cartridges. The 16 

metallic or carbon filament stretches the anode filter 17 

lengthwise. Steel wool and fine mesh roll are an effective 18 

conductive filter option here. 19 

 20 

In the galvanic line of site (the area between anode 104 21 

and cathode 203), there is an electrophoretic effect, which 22 

helps stabilizing slightly acidic pH at the optimal level 23 

necessary for process B. It reduces or eliminates the 24 

demand on pH balance by aeration variation, allowing for 25 

quasi constant air supply to container 22. That maintains a 26 

steady state bio-reactor operation. However, it shall be 27 

obvious to the skilled in the art that elimination of the 28 

fibrous cartridge would also work with fine bubble 29 

showerhead, galvanic or not. 30 

 31 
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 Attention is now turned to FIG. 7A, which by 1 

assembly 300, illustrates in schematic horizontal cross 2 

section view of a preferred novel compact modular buoyant 3 

main-processor unit, processing: flotation, bubbling, 4 

decanting, settling and two sedimentations. While the unit 5 

is supported on structural bars, it is predominantly 6 

buoyant, for being submerged in great part in the liquor of 7 

process B. This arrangement diminishes weight supported by 8 

said bars, so ceiling suspension of the unit may be 9 

advantageous (not shown for clarity). That facilitates 10 

service liftoff. 11 

 12 

A multiplicity of open tank 301 is shown, one for each 13 

processes of C, D, E, and F, where D=D1+D2 and F=F1+F2 14 

(combined). Tank 301 is preferably formed by thermoplastic, 15 

with or without fiber reinforcement. Its bottom is capped 16 

with dome/flat shape insert with turned down edges, 17 

glued/riveted/bolted to the tank wall. This allows for 18 

inexpensive production and easily variable tank volumes, 19 

recycling and cross-communicating cutouts and structural 20 

tank couplings on the large contact sides. Large extruded 21 

drainage pipes often takes this racetrack or similar oval 22 

shapes, to let solids accumulate by gravity, without 23 

restricting flow. Thus, this stock fabricated channel is 24 

common in WWT, comes in many sizes, easy to obtain and 25 

inexpensive. For the 8’x9.5’ plan size containers, tank 301 26 

may be 1.5’x5.5’ in plan and 8’ to 12’deep. Labels for the 27 

process series are defined in FIG. 3 before. These may be 28 

better understood by the teachings of the same unit, shown 29 

in vertical section next. 30 

 31 
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 Attention is now turned to FIG. 7B, which by the same 1 

assembly, illustrates the same in vertical cross section. 2 

Here, structured, sealed and strategically located aperture 3 

302 couples in hydraulic communication two adjacent tanks 4 

301. Perimeter cutout 303 allows for gravity (spillover) 5 

recycling of froth and foam as needed, cascading towards 6 

the discharge direction. This simple arrangement (i.e., 7 

unit 300 is nested in container 22) eliminates the 8 

customary ducting for such recycling. Labels again are 9 

defined in FIG. 3. (Note dotted line arrows marked optional 10 

recycling of process E (68), which is not shown in FIG. 3). 11 

While the bottom of all four tanks is shown on a common 12 

elevation, the tanks collecting solids may be extended 13 

downward. In any case, the entire unit may be lifted out to 14 

empty and wash down, or replace with clean one, say once 15 

every few years, as needed. Flexible hookup to the next two 16 

process tanks, located in container 23, shall allow for 17 

that. These tanks and processes are described next. 18 

 19 

 Attention is now turned to FIG. 8A, which by assembly 20 

400, illustrates in schematic horizontal cross section view 21 

of a preferred novel compact modular post-processor unit, 22 

located in container 23, processing: idling filtration, UV-23 

disinfecting clarification and a last stage fine particle 24 

sedimentation. A multiplicity of open tanks, tank 401 and 25 

402 is shown, for processes of G and H, where H=H1+H2 26 

(combined). Tanks 401 and 402 are the same construction as 27 

tanks 301, however are not buoyant here. The grey-to-white 28 

(whitish) water flows in through inlet 404 to tank 401 and 29 

exits from tank 402 through outlet 405. These will be 30 

explained next. Other labels are defined as before. Added 31 

over tank 402, are two ultraviolet lamps 406. 32 



 30 

 1 

 Attention is now turned to FIG. 8B, which by the same 2 

assembly, illustrates the same in vertical cross section. 3 

Down spout inlet 404 and syphon outlet 405 are shown to 4 

penetrate deep into tanks 401 and 402 respectively. Said 5 

tanks communicate hydraulically through sealed structural 6 

aperture 403 (same as apertures 302). Units 400 collects 7 

little amount of fine grit inert sediments, and thus may be 8 

serviced the same way as unit 300 or just left in for 9 

years.  10 

   11 

The minute amount of residual bacterial content of the 12 

white (clear) water of process H1 is disinfected by UV lamp 13 

406, powered through line 93. Lamp 407 is preferably 14 

ceiling door mounted. It consumes very little energy and 15 

greatly sanitizes effluent 76. It may be hung over tank 401 16 

as well. 17 

 18 

Remains the spatial layout the structures of process 60, 19 

and with that, this invention will be fully disclosed. 20 

 21 

Attention is now turned to FIG. 9A, which illustrates 22 

in diagrammatic plan view of a PST WWT unit 20 illustrating 23 

the spatial arrangement of process 60 at the upper third 24 

module level, where labels are defined as before and the 25 

corner arrows indicate arbitrary, but consistent liquor 26 

swirl direction (CCW). Notice that tanks for processes C 27 

through F2, sufficiently clear the walls of module S 28 

container. In this upper elevation, the liquor of process B 29 

gains velocity, while losing volume. That stabilizes the 30 

bacterial lifecycle of birth, growth and death, in which 31 

the dead bacteria is consumed as food by the living one. 32 



 31 

 1 

Attention is now turned to FIG. 9B, which illustrates 2 

the same at the mid third level. Notice that, while only 3 

six cartridges 200 are shown, there could be used larger 4 

number of smaller size of these. Unlike swimming pool 5 

filter cartridges, aerating fix-film cartridges seldom need 6 

replacement, though are designed for that. Often a short 7 

duration, high pressure blow-out can rejuvenate filters 8 

200. Notice also that in module P, the swirl is the highest 9 

in this mid elevation, for liquor A is stirred only here. 10 

The swirl shown in FIG. 9A above is a residual (propagation 11 

swirl) if this higher speed swirl (centrifugation). Notice 12 

also that pressurized gas tanks LL and NN, as well as 13 

compressed air tank MM are best located in this mid 14 

elevation, though it can be located above or under as well. 15 

The last, lower third elevation is banal, thus omitted (not 16 

shown). The vertical spatial arrangement (see next) may 17 

further explain this preferred embodiment. 18 

 19 

Attention is now turned to FIG. 9C, which is the 20 

elevation view of the same unit and process. Notable is the 21 

location of the diesel power generation and pneumatic 22 

compressor aggregate II-JJ-LL locate at the bottom of 23 

module T (in container 23). Controls PP-QQ-RR is best 24 

located here as well (not shown for being off shelf items). 25 

Plant 60 however may be powered from the grid, in which 26 

case biogas as fuel is not used for power need coverage of 27 

plant 60. Economy thereof would be lost and carbon 28 

footprint would be elevated. The green plant would then 29 

turn grey or dark green at best. Yet, as part as a 30 

selectable modular WWT plant package, such option may be 31 

offered anyway.  32 



 32 

 1 

Observing FIG. 9C, it shall be obvious for the skilled in 2 

the art, that only modules P and T shall be shortened to 3 

20-footer containers, if any shortening is decided at all 4 

for some perceived or real cost savings. It shall also be 5 

obvious that, while one unit of coupled three modules (PST) 6 

are described in detail, the parallel coupling of such 7 

units are the simplest mean to accommodate larger tributary 8 

territory of sewer drainage or contaminated ground water to 9 

be cleaned up and reclaimed as potable or almost potable 10 

water. Such coupled module plant isolated and in-grid is 11 

illustrated at last. 12 

 13 

Attention in now turned to FIG. 10A, which by assembly 14 

500, illustrates a plan view of a combined six-unit WWT 15 

facility according to the teachings of the invention, in 16 

which six PST unit are shown side-by-side coupled in 17 

parallel. Inflow IN is collected by drainage pipe 502 and 18 

distributed by inlets 61, with shutoff valves 502, while 19 

the outflow OUT is distributed by outlets 76, without 20 

valves, and collected by reclaimed water line 503. Facility 21 

600, comprising three 40-footer containers, can serve a 22 

3,850-inhabitant residential community. Its footprint is 23 

only 1,368 ft2, which is the net area of a small house. One 24 

may visualize, how small is it, by considering a square of 25 

1/5
th 

inch size (pencil head footprint) tributary to any 26 

square feet (12”x12”) area of the house. While there is no 27 

theoretical limit for such parallel coupling, it is 28 

believed that the 12-unit size is the most practical, which 29 

then would serve about 7,700 city dwellers by a footprint 30 

of 2,736 ft
2
, the area of a common three-bedroom house. Next 31 

is illustrated the large area grid deployment of such WWT 32 
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facilities. 1 

 2 

Attention is finally turned to FIG. 10B, which by 3 

assembly 600, illustrates a plan view of a nine-facility 4 

regional arrangement of WWT facilities according to the 5 

teachings of this invention, in which squares labeled from 6 

a through i, represent a 12-unit WWT facility as described 7 

above, each with a capacity of serving 7,700 city or town 8 

inhabitant, thus all together a 69,200 capita city or 9 

neighborhood. Full lines indicate miles long drainage 10 

collection gridlines. The thin line area around facility e 11 

illustrates an approximate tributary area, which facility e 12 

serves in grid 600. Facility c is shown to be a satellite, 13 

for being far from the grid, yet served, alas, unlike the 14 

others, without redundancy. Observing FIG. 10B, one may 15 

question the old wisdom of concentrated single large WWT 16 

facility serving such a large area. Such municipal WWT 17 

facilities are the norm today, located remotely, for their 18 

smell and grey water effluents. This proposed new WWT 19 

technology makes possible the introduction of large-scale 20 

clean, odorless, high-tech distributed service networks on 21 

the budget. With this, cleaning up everglades, contaminated 22 

lakes and ground waters is now within reach, for being 23 

practical the first time around on affordable budgets.  24 

  25 

  26 

 27 

The present invention is described above with 28 

reference to a preferred embodiment.  However, those 29 

skilled in the art will recognize that changes and 30 

modifications may be made in the described embodiment 31 

without departing from the nature and scope of the present 32 
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invention.  For instance, jet aeration and airlift pickup 1 

tilted up or down slightly is instructive over the 2 

teachings of this invention. Instructive are also, any 3 

other shape and location of the nested liquid tanks, 4 

including their liquid communication and piping. Also, 5 

obvious simplification of the disclosed WWT processes, for 6 

instance, leaving some or all uncontrolled. Also, providing 7 

electrical power from the grid, rather than generating 8 

onsite. Also, servicing and control from above-ground 9 

container or house. Also using diesel engine for plant 10 

powering, which engine can burn only gaseous fuel, 11 

including natural gas, bio gas and propane, for all such 12 

engines are classified as diesel, even if ignites with 13 

spark. Substituting diesel engine with petrol one is 14 

obvious, and therefore instructive herein.  15 

 16 

 17 

Various further changes and modifications to the 18 

embodiment herein chosen for purposes of illustration will 19 

readily occur to those skilled in the art.  To the extent 20 

that such modifications and variations do not depart from 21 

the spirit of the invention, they are intended to be 22 

included within the scope thereof. 23 

 24 

 Having fully described the invention in such clear and 25 

concise terms as to enable those skilled in the art to 26 

understand and practice the same, the invention claimed is: 27 
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CLAIMS 

 

1. Prefabricated modular waste water treatment units 

equipped in at least one intermodal container in 

upright position with doors opening upward and 

buried at least in greater part underground, with 

preinstalled utility lines, reservoirs, controls 

and service equipment, transportable on public 

roads and waterways. 

2. Containerized waste water treatment process 

comprising at least one deep-well aerobic rector 

operated by compressed air entrainment. 

3. Modular waste water treatment facility comprising 

at least one containerized deep-well waste water 

processing container. 

4. Waste water treatment territory comprising at 

least one containerized deep-well bio-reactor 

facility operated by air entrainment. 

5. Units as per Claim 1, with a multiplicity of said 

containers. 

6. Units as per Claim 1, with two of said 

containers, one of which comprises deep-well bio-

rector. 

7. Units as per Claim 1, with three of said 

containers, one of which comprises a deep-well 

bio-rector and at least one other comprises 

anaerobic septic bio-gas generator. 

8. Units as per Claim 1, with three of said 

containers, at least one of which comprises 

pneumatic compressors. 

9. Units as per Claim 1, with three of said 

containers, at least one of which comprises 
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pneumatic compressors powered by at least one 

onboard engine. 

10. Units as per Claim 1, with at least two of said 

containers, at least one of which comprises 

pneumatic compressors powered by at least one 

onboard engine. 

11. Units as per Claim 1, with at least two of said 

containers, at least one of which comprises 

pneumatic compressors powered by at least one 

onboard diesel engine. 

12. Units as per Claim 1, with at least two of said 

containers, at least one of which comprises 

pneumatic compressors powered by at least one 

onboard diesel engine capable to consume bio-gas 

as at least one selectable fuel.  

13. Units as per Claim 1, with a multiplicity of said 

containers, at least one of which comprises plant 

controls, with sensors, actuators and at least 

one microprocessor. 

14. Units as per Claim 1, with a multiplicity of said 

containers, at least one of which comprises plant 

controls, with sensors, actuators and at least 

one computer with remote communication 

capability. 

15. Units as per Claim 1, with a multiplicity of said 

containers, at least one of which comprises at 

least one compressed-gas tank. 

16. Units as per Claim 1, with a multiplicity of said 

containers, at least one of which comprises at 

least one compressed-air tank. 

17. Units as per Claim 1, with a multiplicity of said 

containers, at least one of which comprises at 
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least one compressed-bio-gas tank. 

18. Units as per Claim 1, with a multiplicity of said 

containers, at least one of which comprises at 

least one compressed-exhaust-gas tank. 

19. Units as per Claim 1, with a multiplicity of said 

containers, at least one of which comprises at 

least one ultraviolet disinfecting lamp. 

20. Units as per Claim 1, with a multiplicity of said 

containers, at least one of which comprises deep-

well bio-rector operated by air entrainment. 

21. Units as per Claim 1, with a multiplicity of said 

containers, at least one of which comprises deep-

well bio-rector operated by tangential air 

entrainment inducing swirl in the reactor-liquor. 

22. Units as per Claim 1, with a multiplicity of said 

containers, at least one of which comprises deep-

well bio-rector operated by tangential air 

entrainment inducing airlift of the reactor 

liquor in at least one riser. 

23. Units as per Claim 1, with a multiplicity of said 

containers, at least one of which comprises deep-

well bio-rector operated by tangential air 

entrainment inducing airlift of the reactor-

liquor in at least one riser, whereas the pickup 

opening of said riser is metallic and anodic. 

24. Units as per Claim 1, with a multiplicity of said 

containers, at least one of which comprises deep-

well bio-rector assisted with at least one fix-

film vertical air entrainment tower. 

25. Units as per Claim 1, with a multiplicity of said 

containers, at least one of which comprises deep-

well bio-rector assisted with at least one fine-
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bubble vertical air entrainment tower. 

26. Units as per Claim 1, with a multiplicity of said 

containers, at least one of which comprises deep-

well bio-rector assisted with a multiplicity of 

fix-film vertical air entrainment tower. 

27. Units as per Claim 1, with a multiplicity of said 

containers, at least one of which comprises deep-

well bio-rector assisted with a multiplicity of 

fine-bubble vertical air entrainment tower. 

28. Units as per Claim 1, with a multiplicity of said 

containers, at least one of which comprises deep-

well bio-rector assisted with at least one fine-

bubble vertical air entrainment tower with 

cathodic showerhead. 

29. Units as per Claim 1, with a multiplicity of said 

containers, at least one of which comprises deep-

well bio-rector assisted with a multiplicity of 

fix-film vertical air entrainment tower with 

cathodic showerhead. 

30. Units as per Claim 1, with a multiplicity of said 

containers, at least one of which comprises deep-

well bio-rector assisted with a multiplicity of 

fine-bubble vertical air entrainment tower with 

cathodic showerhead. 

31. Units as per Claim 1, with a multiplicity of said 

containers, at least one of which comprises deep-

well bio-rector assisted with at least one fine-

bubble vertical air entrainment tower with 

cathodic showerhead and cathodic conductive 

fibers stretching along said tower. 

32. Units as per Claim 1, with a multiplicity of said 

containers, at least one of which comprises deep-
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well bio-rector assisted with a multiplicity of 

fix-film vertical air entrainment tower with 

cathodic showerhead and cathodic conductive 

fibers stretching along said tower. 

33. Units as per Claim 1, with a multiplicity of said 

containers, at least one of which comprises deep-

well bio-rector assisted with a multiplicity of 

fine-bubble vertical air entrainment tower with 

cathodic showerhead and cathodic conducting 

fibers stretching along said tower. 

34. Units as per Claim 1, with a multiplicity of said 

containers, at least one of which comprises deep-

well bio-rector supplemented with nested buoyant 

processing tanks containing bio-liquor to be 

further processed after said airlift. 

35. Units as per Claim 1, with a multiplicity of said 

containers, at least one of which comprises deep-

well bio-rector supplemented with nested grouped 

modular and uniform buoyant processing tanks 

containing bio-liquor to be further processed 

after said airlift. 

36. Units as per Claim 1, with a multiplicity of said 

containers, at least one of which comprises deep-

well bio-rector supplemented with nested grouped 

modular and uniform buoyant processing tanks 

containing bio-liquor to be further processed 

after said airlift, while at least some of which 

recycles through spillway at least some froth 

into said swirling bio-liquor beneath. 

37. Units as per Claim 1, with a multiplicity of said 

containers, at least one of which comprises deep-

well bio-rector with vented airspace above its 
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bio-liquor. 

38. Units as per Claim 1, with a multiplicity of said 

containers, at least one of which comprises an 

anaerobic bio-gas-generating septic process. 

39. Units as per Claim 1, with a multiplicity of said 

containers, at least one of which comprises an 

anaerobic bio-gas-generating septic process, 

whereas said bio-gas is harvested to fuel at 

least one engine, which powers at least one 

pneumatic-pump supplying compressed-gas to at 

least one of the processes maintained at least 

one of said containers. 

40. Units as per Claim 1, with a multiplicity of said 

containers, at least one of which comprises an 

anaerobic bio-gas-generating septic process, 

whereas said bio-gas is harvested to fuel at 

least one engine, which powers at least one 

pneumatic-pump supplying compressed-air to at 

least one of the processes maintained at least 

one of said containers. 

41. Units as per Claim 1, with a multiplicity of said 

containers, at least one of which comprises an 

anaerobic bio-gas-generating septic process, 

assisted with tangential compressed-exhaust-gas 

entrainment to swirl septic-liquor at least in 

its mid volume, whereas said exhaust gas is 

generated in one of said containers onboard. 

42. Units as per Claim 1, with a multiplicity of said 

containers, at least one of which comprises an 

anaerobic bio-gas-generating septic process, with 

inflow spigot assisted by compressed-exhaust-gas 

blow-down insert. 
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43. Units as per Claim 1, with security locks on said 

ceiling doors. 

44. Units as per Claim 1, with at least one vented 

container. 

45. Units as per Claim 1, with remote monitoring. 

46. Units as per Claim 1, with remote controls. 

47. Units as per Claim 1, with remote operation. 

48. Process as per Claim 2, preceded by anaerobic 

bio-gas producing septic process. 

49. Process as per Claim 2, followed by at least one 

of the following processes: flotation, bubbling, 

decanting, settling, idling, filtering, 

clarifying, disinfecting, sedimentation and 

gravity recycling. 

50. Process as per Claim 2, followed by all of the 

following processes: flotation, bubbling, 

decanting, settling, idling, filtering, 

clarifying, disinfecting, sedimentation and 

gravity recycling.   

51. Process as per Claim 2, with remote monitoring. 

52. Process as per Claim 2, with remote controls. 

53. Process as per Claim 2, with remote operation.    

54. Facility as per Claim 3, comprising a 

multiplicity of containers, each one dedicated to 

different processes. 

55. Facility as per Claim 3, comprising a 

multiplicity of containers, with at least two of 

which is dedicated to the same processes. 

56. Facility as per Claim 3, comprising three 

containers executing anaerobic bio-gas 

generation, aerobic digestion, post processing 

and utility services. 
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57. Facility as per Claim 3, comprising three 

containers groups located side-by-side, each one 

executing anaerobic bio-gas generation, aerobic 

digestion, post processing and utility services. 

58. Facility as per Claim 3, capable to reclaim water 

from sewage between 600-to-60 BOD and 1,000-to-10 

BOD level. 

59. Facility as per Claim 3, capable to reclaim water 

from sewage at least at 1,000-to-10 BOD level. 

60. Facility as per Claim 3, reclaiming white water 

from grey water. 

61. Facility as per Claim 3, reclaiming white water 

from black water.   

62. Facility as per Claim 3, reclaiming grey water 

from black water.   

63. Facility as per Claim 3, comprising three-

container groups located side-by-side, each 

executing sharing anaerobic bio-gas-generation, 

aerobic digestion, post processing and utility 

services, whereas each said group is hooked on to 

a common inlet sewer line and to a common outlet 

reclaimed water line.   

64. Territory as per claim 4, whereas at least two of 

said facilities interconnected with at least one 

sewer line. 

65. Territory as per claim 4, whereas at least two of 

said facilities interconnected with at least one 

sewer line and at least one reclaimed water line.   

66. Territory as per claim 4, with a multiplicity of 

said facilities, interconnected by at least one 

common sewer line. 

67. Territory as per claim 4, with a multiplicity of 
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said facilities, interconnected by at least one 

common sewer line and at least one common 

reclaimed waterline.   

68. Territory as per claim 4, with a multiplicity of 

said facilities, interconnected in redundant grid 

by sewer lines. 

69. Territory as per claim 4, with a multiplicity of 

said facilities, interconnected in redundant grid 

by sewer lines and reclaimed waterlines. 

70. Territory as per claim 4, with a multiplicity of 

interconnected said facilities, as primary water 

reclamation means of said territory. 

71. Territory as per claim 4, with a multiplicity of 

interconnected said facilities, as intermediary 

water reclamation means of said territory.     

72. Territory as per claim 4, with a multiplicity of 

interconnected said facilities, as auxiliary 

water reclamation means of said territory.     
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 2 

ABSTRACT 3 

 4 

4,560-10,260 ft
3
 three-container economy-sewer-treatment-5 

units prefabricated in used intermodal-containers buried 6 

upright and coupled serially per functions of pre-, main- 7 

and post-treatments, while optionally coupled in parallel 8 

for redundancy, contingency and robustness, having no 9 

agitators, but compressed air/gas/jet, supplied by diesel 10 

engine-compressor-flywheel-generator-battery aggregate, 11 

requiring remote monitoring and yearly/emergency 12 

maintenance. Remote plants of parallel-coupled units 13 

proposed to be interconnected in grid. Bio-gas, generated 14 

anaerobically in the first container fuels the clean 15 

burning diesel engine, while its exhaust gas is compressed 16 

to swirl/centrifuge/buffet the septic. In the second 17 

container bio-reactor, compressed air 18 

swirls/bubbles/aerates the liquor and galvanic splitting 19 

assists the fix-film-aerobic bio-digestion. Further 20 

processing in nested modular sub-containers is done in the 21 

second container buoyantly with froth recycling. In the 22 

third container, in modular sub-containers, the whited 23 

water gets UV disinfecting. The power/air/gas-supply 24 

aggregate, with the controls, is in the third container. 25 

The autonomous noiseless continuously operating plant is 26 

self-reliant/controlled. Sediments are emptied yearly.  27 


