US 20130306570A1

a9 United States

a2y Patent Application Publication o) Pub. No.: US 2013/0306570 A1

Potts 43) Pub. Date: Nov. 21, 2013
(54) PRESSURIZED GAS LIFTING AND GAS (52) US.CL
REJUVENATION CPC oottt CO2F 1/00 (2013.01)
USPC ........... 210/741; 210/109; 210/103; 210/117,
(71) Applicant: David A. Potts, Killingworth, CT (US) 210/747.9;210/137
(72) Inventor: David A. Potts, Killingworth, CT (US)
57 ABSTRACT
(21) Appl. No.: 13/836,061
(22) Filed: Mar. 15, 2013 Devices, processes, systems, and articles of manufacture
adapted to treat contaminated fluid, such as organic wastewa-
Related U.S. Application Data ter, are described. These are described to include lifting con-
(60) Provisional application No. 61/647,634, filed on May taminated ﬂulds., treating contamina ted fluids, or both,
16.2012. through gas application. In certain designs, gas, such as pres-
’ surized air, may be used to lift contaminated fluids, such as
Publication Classification organic wastewater (i.e., water having contaminating organ-
ics of somekind, e.g. residential septic wastewater). In certain
(51) Int.ClL designs, gas, such as pressurized air, may also be used to treat
CO2F 1/00 (2006.01) fluids interfacing with the gas.

208

210\ 203 017 ;JO
\ \'-"Z/ /)

1

/
21\5 Fj?' L 201
0/
/ /]

Qo

gy

206

l 220

\ -/
0 e

\202
& %
[

>
o <& 2 < < T\
S Q\ <SS o S
/ \ \
{ TN e
214 213

205



Patent Application Publication  Nov. 21,2013 Sheet 1 of 6 US 2013/0306570 A1

Downstream
—_—

104

FIG. 1

120
4~_ 105
I~ 121

)




Patent Application Publication  Nov. 21,2013 Sheet 2 of 6 US 2013/0306570 A1

7
7

21
—»
\202

N
e

208

/

L 201
0/
7%
L
\

\
N 204

o an

=
%T
Y

203
W,

215
)
/

FIG. 2

200

214

)
/[ /
%

/\//

210\

—
206



Patent Application Publication  Nov. 21,2013 Sheet 3 of 6 US 2013/0306570 A1

1 m\ §\
\\ \ \\\} k - lap)
\\\\ =
NN
g~ \\\
A !

/
3177 TN

W™ 5 /
317:
313



US 2013/0306570 A1

Nov. 21,2013 Sheet 4 of 6

Patent Application Publication

Reldsiq
cC—J

(sse|aiIm %@ Palim) SUCHEDIUNWIWOD

‘suiBbus Buisssooidiynw

‘SU01eISHIOM SIBAISS g—p

aseqelep‘sisnIss a|l
‘a]geD BIA J9UIBU|

sesawes [enbip
‘si9)ndwo9 Jayio
‘sysip Addoy‘sieyund
‘Slauueds‘swapow
‘preoghay‘asnop

80¥

( suonesadQ pue

juswabeuely wWelsAkg  Alowsw ulepy

-J0} suoipnysul Bulo)g )

4— sulfus

v Old

10)7 0¥

\

salydels

soeps}ul

yJomieN

almall4

/asn/|euss

134
SNg—-

mﬂv
adelsul | €/ nduy
olpny —> nding
soepalu|
abelo)s ¢ > EON_DO\O>D
eusxg |€—> 'SisiPpiEH
slosueg siojuow Jsyjo pue ‘qosg
‘UaBAX(O ‘8INSSaId OAIBA
[ — ‘abeyjon Alddng
_L/l\\),EEEmQEo L
Ly
JsBeuew
wajshg =" 20
~H—"ov

i}

ﬂr

60¥

Jossaooid ulepy

AJ{ 00¥



US 2013/0306570 A1

Nov. 21,2013 Sheet 5 of 6

Patent Application Publication

¢ old

‘wis)sAs Juswyess) Wealsumop
wouy pabireyosip si pue ybnouyy
sassed piny psjeulwEeluO) - 0GG

‘wis)sAs Juswiesy)
WeaJjsumop 0] pinjl psjeuileuod
sabieyosip [8SSaA aInssald - 1S

3

"aw} Jo potiad olosds e Joy Jo ‘ewnjon Jobie)
[9A8] 1861 ploysaly) yoess 0] |9ssaA ainssald
ul S8je|nWNaoe pIny pajeulwejuod - 0ZG

19]]1) & ybnoiys smoyl Ajgissod osfe
‘|lossan ainssaid s19)us pue sAjeA )ooyo
ybnosy) smoy piny PSJBUIIEIUCD - LS

‘wis)sAs Juswesy)
Joj 1ndul sieus Usiem s)sem
SB Yons ‘pInjj psjeuiiejuo) - 00G




Patent Application Publication  Nov. 21,2013 Sheet 6 of 6 US 2013/0306570 A1

-
- L Id ‘
v ’/ . — . -
’ < s
’ - - 4
/,/ - . ”, P
’
rd ’ I— 7 -
- L4 ’
td
) - 7. . - - Q
(=] LO)| . - - @
© L - 7
s - 2 -
. [{e/ ’ 4
- ’, - R ‘!,
7’ - ”
. —
’ 4 - ‘-
- ’ LI_
- - i , -
- 7 -, - 7. -
. -
7 o, -
- PR - ‘< s -
- - -
- - I
4
- ’ ,/
s - 4
© I~
(] [en)
~ © «©
o
[{e}
o) N
(e} o
(e} «©
- ’ .
”» - 4 s - -
- _ P - A7 - -
d
4
4 -
- - 7. . 4
- ’ -
P - ,’—‘
’
-’ L ~ - -
. . , O
2 Yy - ©
© ’ g » .
-
, i = O
-
d P —
L4
- S LL
. = > 7
-, - P _
P - . rd Id , -
. P4 Pl - . -
. - s -
’ -
- P - s s -
-
- D s .
’ 4
D
(=]
©

FIG. 6a




US 2013/0306570 Al

PRESSURIZED GAS LIFTING AND GAS
REJUVENATION

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a nonprovisional of and claims
priority to U.S. provisional patent application No. 61/647,
634, which was filed on May 16, 2012 and is entitled “Pres-
surized Gas Water Lifting and Gas Rejuvenation.” The 634
application is incorporated, in its entirety, into this applica-
tion.

BACKGROUND

[0002] Lifting fluids, treating fluids, or both, through gas
application is described. More specifically, gas, such as pres-
surized air, is used to lift fluids, such as water with organic
waste; and gas, such as pressurized air, is used to treat the
fluids, such as water with organic waste, interfacing with the
gas; or both.

[0003] Fluids, such as wastewater, may be treated to protect
the environment and public health. Fluids to be treated may
include pollutants and microorganisms that are each detri-
mental to the environment as well as detrimental to people,
wildlife, and the flora and fauna within the environment.
[0004] Contaminated fluid is treated to render the fluid
more suitable for subsequent use or discharge. Treatment can
include separating, modifying, removing, and destroying
objectionable, hazardous, or pathogenic substances in the
fluid. To this end, treatment serves to remove unwanted mate-
rials with little or no affect on the fluid composition itself. For
example, if the fluid is water, the molecular structure of the
water remains unchanged after treatment.

[0005] Various phases of contaminated fluid treatment are
employed to address various contaminants and the unique
treatment circumstances presented by each. In the end, the
goals can include removal or reduction of the levels of the
impurities, contaminants, and solids from the contaminated
fluid in order to collect, handle, and dispose of the fluid safely,
or with reduced harm to humans or the environment.

[0006] Various discharge standards and quality standards
apply when testing effluent safety and treatment effectiveness
of fluids. For organic wastewater applicable standards can
measure turbidity (suspended solids), biochemical oxygen
demand (BOD), coliform organisms, pH, remaining heavy
metals, remaining chemical compounds, and remaining
organic compounds.

BRIEF SUMMARY

[0007] Embodiments can include devices, processes, sys-
tems, and articles of manufacture adapted to treat contami-
nated fluid, such as organic wastewater. These embodiments
may include lifting contaminated fluids, treating contami-
nated fluids, or both, through gas application. In embodi-
ments, gas, such as pressurized air, may be used to lift con-
taminated fluids, such as organic wastewater (i.e., water
having contaminating organics of some kind, e.g. residential
septic wastewater in various stages of treatment). In embodi-
ments, gas, such as pressurized air, may also be used to treat
fluids interfacing with the gas.

[0008] In embodiments employing residential septic sys-
tems or components of these systems, wastewater may be
accumulated in a vessel and then discharged from the vessel
using pressurized gas, such as air. Upon leaving the vessel, the

Nov. 21, 2013

pressurized gas may serve to rejuvenate the fluid during trans-
port and further downstream handling, treatment and dis-
charge. This discharge may be made to a leaching field, a
river, a body of water, a municipal plant, a community septic
system, acommunity wastewater system, and/or a subsequent
wastewater system.

[0009] In embodiments employing municipal treatment
systems or components of these systems, wastewater may be
accumulated in a vessel and then discharged from the vessel
using pressurized gas, such as air. Upon leaving the vessel, the
pressurized gas may serve to rejuvenate the fluid during trans-
port and further downstream handling, treatment and dis-
charge. This discharge may be made to a leaching field, a
body of water, and/or a subsequent wastewater system.
[0010] Inembodiments, the rejuvenation of organic waste-
water may include use of reactive gases that support aerobic
activity in the organic wastewater. This treatment can resultin
reductions in biological oxygen demand (BOD), turbidity,
total suspended solids (TSS), pathogens, nitrogen, phospho-
rus and other contaminants.

[0011] Other affects may also ensue in embodiments from
the rejuvenation of the organic wastewater or other contami-
nated fluid. For example, if nonreactive noble gases are
employed to pressurize a vessel accumulating contaminated
fluid and to subsequently rejuvenate the contaminated fluid,
the rejuvenation may include the action of the nonreactive
noble gases percolating through the fluid, which can include
the release of solids suspended in the fluid.

[0012] In embodiments, a downstream infiltration system
may include septic leaching systems comprising a leaching
field, or other discharge and treatment configuration, as well
as other infiltration systems, that may or may not include
treatment media into which the water may be discharged. Still
other downstream infiltration systems may be used as well.
Embodiments include flowing air in or around the system
anywhere clogging can occur in or around the system, includ-
ing outside of the system.

[0013] In embodiments, air or another gas may be in fluid
communication with a pressure vessel containing water, such
as wastewater, with or without organics, pretreated wastewa-
ter, or storm water, to be lifted from a lower position to a
higher position, wherein in the higher position the water may
be discharged into a downstream system including an infil-
tration system. The air or other gas may be pressurized ahead
of flowing into the pressure vessel or may develop pressure as
it gathers in the pressure vessel or both. Still further, the gas
may be compressed by the additional introduction of air or
other gas into the sealed space holding the water.

[0014] Still further, in embodiments, the gas may be
pumped into the pressure vessel, as well as flow into the
pressure vessel because of a pressure difference between the
gas and the pressure vessel containing the water. In embodi-
ments, the pressure vessel may be sealed or otherwise
designed such that the air or other gas is compressed and
pressure increases as additional air or other gas enters the
pressure vessel. A pressure relief valve may be present to
relieve high pressure levels.

[0015] Accordingly, in embodiments, gas may provide
chemical or biological rejuvenation with reactive gases, such
as promoting an aerobic environment or neutralizing volatile
organic compounds in the fluid. And, in embodiments, gas
may provide mechanical rejuvenation with reactive and non-
reactive gases when, for example, these gasses bubble
through after discharge from the pressure vessel, during
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downstream transport, and serve to release solids from a
colloidal suspension or other type of fluid suspension. In each
instance and in various embodiments, gas may also serve to
remove dissolved materials from a fluid through reactive and
nonreactive gas interfaces or interactions with the fluid or the
materials or both.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

[0016] FIG. 1 is a perspective view of system components
as may be employed in embodiments.

[0017] FIG. 2 is a sectional view of system components as
may be employed in embodiments.

[0018] FIG.3is asectional view of a pressure vessel having
an air input, a water input, and a discharge pipe as may be
employed in embodiments.

[0019] FIG. 4 is a schematic view of a controller as may be
employed in embodiments.

[0020] FIG. 5 shows process aspects as may be employed in
embodiments.
[0021] FIGS. 6a-6¢ show examples of leaching field com-

ponents as may be employed in embodiments.

DETAILED DESCRIPTION

[0022] As noted above, embodiments can include devices,
processes, systems, and articles of manufacture adapted to
treat contaminated fluid, such as organic wastewater. These
embodiments may include lifting contaminated fluids
through gas application, treating contaminated fluids through
gas application, pressurizing a conduit with orifices to spread
out the contaminated fluid, or all of the above. In embodi-
ments, contaminated fluids may accumulate in a vessel and
then be removed from the vessel by building pressure in the
vessel through the introduction of gas into the vessel, behind
the accumulating fluid. When the pressure in the vessel from
the introduction of gas into the vessel is high enough the
pressurized gas can serve to purge fluid from the vessel.
Pressures sufficient for discharge of wastewater may be less
than 5 psi. Other pressures, including those identified below,
may also be used.

[0023] Inembodiments the gas may also interact with con-
taminated fluid as the fluid travels away from the vessel and
moves through a treatment system downstream of the vessel.
This interaction can be a chemical interaction, a biologic
interaction, a mixed biologic/chemical reaction, and a
mechanical interaction. The chemical and biological interac-
tions may be promoted by using reactive gases while the
mechanical interactions may be promoted when using reac-
tive and nonreactive gases.

[0024] As described throughout, embodiments may be
used to treat fluids, such as water, to treat the system and
components of the system handling the fluid, and to treat the
surroundings of the system and the components handling the
fluid. In other words, in a residential septic system employing
asettling tank and a leaching system surrounded by a leaching
medium of some kind, the gas may not only treat the organic
wastewater in the system it may also serve to treat the walls
and surfaces of the tank and leaching system, the pipes con-
necting them, the slots of the leaching field and the leaching
medium surround or otherwise interfacing with the leaching
system components. Should biomat or other organic deposits
(cumulatively biomat) develop on any of these surfaces or
mediums, the gas, which can be air or other oxygen contain-
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ing gas, can promote aerobic activity that in-turn reduces the
biomat on the surfaces of the system components as well as on
the soil, sand, granular material, and other material surround-
ing or beneath the septic tank, the leaching field, and the
conduits connecting these components of the residential sep-
tic system.

[0025] Asnoted, the gas may be a reactive gas such as air or
oxygen, and may be a nonreactive gas as well, such as anoble
gas, e.g., helium or argon. Combinations of reactive and non-
reactive gases may be used as well. Still further, the fluid may
be water, and may be, among other things: septic tank effluent
(STE) pretreated wastewater; organic wastewater; nonor-
ganic wastewater; and storm water.

[0026] FIG. 1 is a perspective of a system as may be
employed in accord with embodiments. Visible in FIG. 1 are
pressure vessel 101; line to downstream treatment system
102; clean out 103; discharge inlet 104; filter 105; gas source/
air compressor inlet 106; air compressor/pressure source 119;
seal 109; pressure vessel water level 110; pressure vessel vent
125; internal air pressure 122; bubbler 112; valve 113; sensor
117; controller 118; filter sensor 120; and filter signal line
121.

[0027] In embodiments, including but not limited to the
system of FIG. 1, a pressure differential may be created to act
on water in the pressure vessel 101 and lift the water from a
storage or lower position to a discharge or higher position.
During operation, the air or other gas may continue to enter
the pressure vessel until such time as enough pressure exists
in the pressure vessel to urge the water into the discharge
position where it may flow or be transported downstream and
into further systems. Upon being lifted or moved from the
storage position, or lower position, to the discharge position,
the water may flow or otherwise move in the line 102 towards
one or more subsequent infiltration systems. These subse-
quent treatment systems, which can include sand filters and
soil infiltration system, may further use the gas to treat the
wastewater or other fluid that was accumulated and purged
from the pressure vessel 101. In a residential septic system,
for example, air may be used as the compressed gas and the
oxygen in the air may serve to promote removal of BODs
from the organic wastewater as the wastewater travels
towards and in downstream treatment components, which can
include a leaching field. The oxygen may also serve to treat
the surfaces of the line 102 as well as surrounding materials if
the pipe provides for leaching.

[0028] As a safety mechanism, the vent 125 may serve to
regulate internal pressures in the pressure in the pressure
vessel. The vent may contain a pressure relief valve that vents
when pressures in the vessel exceeded a safe pressure. This
vent can vent to the immediate area and may also vent to a
distant location through piping to that remote area. Also, in
embodiments, the pressure vessel may have a 40 gallon
capacity or various other capacities, both larger and smaller.
[0029] FIGS. 6a-6¢ provide examples of leaching field
components that may receive treatment from the gas as may
be employed in embodiments. These leaching field compo-
nents can include conduit 601, conduit 604, and conduit 605.
As can be seen the conduits can be a pipe as well as have
various cross sections, including squares and rectangles.
Other cross-sections are also possible. These conduits may be
below a surface 609 and may be surrounded by, adjacent to or
above treatment mediums or leaching mediums 602, 606,
607, and 608. These leaching mediums may be a granular
material 602, such as soil, pea stone, sand, gravel, stone, and
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the like. The leaching mediums may also be a nonorganic
formed filter material 606, 607, and 608, such as a plastic grid,
a repeating formed shape, and various other means for filter-
ing and/or biotreatment of leachate from a leaching conduit.
These various materials, filter materials, and means may also
be intermixed and organized in various ways different from
those shown in FIGS. 6a-6¢. As noted above, these mediums,
materials, filter materials, and means, may themselves be
treated by the gas in embodiments. This treatment may
include reducing or removing biomass and providing oxygen
in support of aerobic activity in and around the mediums,
materials and means.

[0030] Accordingly, in embodiments, gas used to move the
water or other fluid may act further on the water or other fluid,
rejuvenating the water or other fluid as it moves in line 102.
The gas may also act on the system surroundings or the
treatment system itself in which the water may flow, acting to
rejuvenate either or both. If the gas used to move the water or
other fluid is a reactive gas it may also act on the system in
which the water or other fluid is moving and may promote
rejuvenation of the system in addition to rejuvenation of the
water or other fluid. This rejuvenation may include rejuvena-
tion of soil and treatment media downstream of the pressure
vessel 101; inner linings or walls of the components of the
system; slots, crevices, orifices or other openings including
but not limited to interfaces between soil and the system; and
other components or portions in and around the system as
well. This includes the components as shown in FIGS. 6a-6¢
as well other downstream components.

[0031] FIG. 2 shows a sectional view of components of a
system as may be employed in accord with embodiments. As
can be seen in FIG. 2, a septic tank 200 may receive waste-
water through inlet pipe 206. This pipe 206 may be in fluid
communication with the line 102 of FIG. 1, with a septic
discharge line of a residential home, and with other sources of
contaminated fluids, such as organic wastewater. The tank
200 in FIG. 2 is shown to contain a baffle 215, two clean-outs
203, afilter 205, a gas source input 208, a pressure vessel 201,
a discharge inlet 204 within the pressure vessel 201, a check
valve 213 in fluid communication with the pressure vessel, an
air gap 210, and sludge 214. In use, organic wastewater may
enter the tank 200 through input 206. Sludge or other solids in
the wastewater may fall to the bottom of the tank 200 and
serve to comprise the sludge 214. The wastewater may tflow
from the initial chamber 220 to the second chamber 221 of the
tank and may then enter the pressure vessel 201 by passing
through the filter 205 and the check valve 213. Within the
pressure vessel gas pressure may build above the surface of
the wastewater therein and may reach a value under which the
wastewater is purged from the vessel 201 and out the line 202
to downstream infiltration system components. These down-
stream components may include those shown in FIGS. 6a-6c.

[0032] Accordingly, embodiments may include multiple
pressure vessels for moving wastewater or other fluids. A first
pressure vessel may be located near the source, as is shown in
FIG. 1. This pressure vessel may be within a residential home.
And, a subsequent pressure vessel may be located outside of
the residential home, buried below grade in a septic tank.
These pressure vessels may be placed at other locations of a
treatment system as well, serving to accumulate fluid and
discharge the fluid at some interval or accumulated volume.
Sensors 217, like those shown in FIG. 1, may also be used to
monitor the pressure vessel and the septic tank of FIG. 2.
These sensors can monitor accumulated pressure, accumu-
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lated fluid level, temperature, BOD, oxygen, pH, or other
variable and may be used for treatment system management
and operation. For example, when pressure levels in the ves-
sel 201 are measured as reaching a target value, the input of
further gas flow through input 208 may be stopped, likewise,
if BOD levels are higher than expected in the pressure vessel
201 or either of the chambers 220 or 221, additional oxygen
or air may be pumped into the tank 200 or more specifically
the vessel 201 to promote aerobic activity and treatment of the
BOD.

[0033] FIG. 3 shows a sectional view of a pressure vessel
300 as may be employed in embodiments. The vessel 300 is
shown with sensors 317, and air input 308, a fluid input 306,
a discharge line 302, and a discharge inlet 304. Also visible is
the fluid level 301 within the vessel 300 and the valve 313 in
fluid communication with the vessel 300 and the input 306.
This vessel may be employed as described throughout. In
embodiments, the pressure vessel may be made from fiber-
glass, non-reactive metals, concrete, pve, as well as other
suitable materials. And, in use, the vessel may be vented
between doses of fluid to equalize the vessel interior to atmo-
spheric pressure using an actuated valve. The vessel can also
be configured in certain embodiments to vet through the
discharge line. This venting cycle may be used for calibrating
the system as well.

[0034] FIG. 4 is a controller as may be employed in accord
with embodiments. The controller 400 is shown with a bus
411 in communication with a main processor 401, a system
manager 402, sensors 417, an external storage interface 404,
an audio interface 405, main memory 409, serial/USB/
Firewire communication ports, network interface 407, and
graphics engine 406.

[0035] Inuse, the main memory 409 may store instructions
for carrying out embodiments, such as those specifically
described in this disclosure. These instructions can include
instructions for monitoring the sensors 417 and providing
system commands to operate pumps, valves, and gas sources
used in embodiments. When sensors indicate that threshold
pressures have been reached in a pressure vessel the control-
ler may send commands to a pump or other pressure source to
stop. Likewise, if BOD levels are sensed to be high, a gas
including oxygen or a higher concentration of oxygen may be
activated such that the oxygen levels may be increased in the
pressure vessel, the septic tank, the lines or elsewhere in the
treatment system. The controller may provide for program-
ming or adjustment by a user, such as a system administrator
or home owner. These adjustments can include setting varia-
tions for dosing time, dosing intervals, BOD levels, pH levels,
alert preferences and for other things as well. In embodi-
ments, these alerts can be sent over a network such that a
home owner, other user, system operator, regulatory agency
or similar interested party may be alerted of the status of the
treatment system. These status alerts can include providing
notice of the dosing time, dosing intervals, volumes of water
treated, BOD levels, pH levels, pressure, oxygen, tempera-
ture, and supply voltage of components of the treatment.
These alerts may be sent over a network and may be received
by a user’s phone, tablet computer, or other computing
device.

[0036] FIG. 5 shows process features as may be carried out
in embodiments. FIG. 5, as well as the remainder of the
specification, contains features of embodiments which may
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be carried out in various orders, with various changes or
modifications, and with different, fewer or more particular
features as well.

[0037] As can be seen in FIG. 5 at 500, wastewater may
flow into a septic tank, treatment tank, reservoir pump tank or
the like. This may further include, as shown at 520, wastewa-
ter passing through a filter and through a check valve. As the
wastewater enters it preferably accumulates in the vessel until
the fluid reaches a target threshold of some kind. Thus, if a
sufficient volume of wastewater has accumulated during the
forward flow cycle to activate the dose to the downstream
treatment system, the process is repeated. Otherwise, waste-
water will accumulate until an input such as a prescribed level
or time interval is met. This threshold can include a pressure
target, a depth, and a duration of time.

[0038] As shown at 530, if the threshold is not met, fluid is
allowed to continue to accumulate and when the threshold is
met the fluid may be preferably discharged from the vessel
and towards downstream treatment system. Once the waste-
water is at a desired elevation, a float switch or equivalent
functioning device signals the blower, compressor or pressure
generator to energize and charge the pressure vessel to the
necessary pressure. This can also be done by simply turning
on the blower, etc. at a specific time interval, as well as upon
receipt of an activation signal. When the pressure builds in the
pressure vessel, the wastewater is displaced from the pressure
vessel up the piping and to the discharge point. The air may
then flow downstream, through the discharge point, towards
and into downstream infiltration system components at pre-
scribed intervals. This flow may serve to promote a prescribed
rejuvenative objective, such as aerobic biological activity in
the system and around the downstream system. Subsequent to
the discharge at 540, the fluid may pass through the treatment
system and be discharged from it, which is shown at 550.
[0039] In embodiments, if wastewater is being simulta-
neously generated during the pumping or aeration cycle, it
can also accumulate in the tank, piping, or a similar reservoir.
Moreover, the process may repeat again. Still further, in
embodiments, water may enter the pressure vessel, activating
the float switch and turning on the blower and the pressure
vessel may be pressurized for a period of time or until the
backpressure drops. Also, in embodiments, a processor may
review the position of the status of a float level or other sensor
and turn off a blower in order to let water enter the pressure
vessel and then turn blower back on. This may be repeated in
part or in whole as needed. If the float is seen as low then a
pressure interval or air may be introduced or allowed to con-
tinue if running.

[0040] In embodiments, gas within the infiltration system
may flow under pressure too. This pressure may promote
rejuvenation as well serve to push wastewater or another
fluid, under pressure, in promotion of the distribution of the
wastewater or other fluid in the infiltration system. In other
words, and for example, pressurized air may remain in the
treatment system after the wastewater leaves the pressure
vessel and this gas pressure may serve to urge the wastewater
downstream in the system and to force seeping or leaching of
the wastewater out of the system into the surrounding leach-
ing materials. This can include forcing the wastewater from
orifices, such as slots in the pipe or gaps in the conduits, and
into adjacent filtering materials, such as stone, or sand, or soil.
[0041] In embodiments, as noted above, treatment may be
used for improvement of the treatment medium/system inter-
face. This rejuvenation may include reducing clogging and
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reducing or removing biomass not only in the treatment
medium but the interface between the treatment medium and
the leaching pipe or conduit.

[0042] Accordingly, embodiments may also include sys-
tems, methods and devices for pressure distributing liquids,
such as storm water, pretreated wastewater, or wastewater,
into downstream infiltration and/or treatment systems.
Embodiments may include wastewater infiltrations systems
as well as aerating wastewater infiltration systems (collec-
tively “WI systems”). Embodiments may also include the
introduction of air or another gas into soil or other media
surrounding a downstream infiltration field into which the
water may flow. The introduction of air or another gas into the
system may serve to enhance the hydraulic capacity and
treatment efficiency of embodiments, including WI system
embodiments.

[0043] Thus, in embodiments, gas may be discharged
through the system and into one or more downstream infil-
tration fields in addition to being used to pump or lift water
stored in a pressure vessel. The distribution to the one or more
downstream fields may be controlled with or activated by one
or more valves positioned to divert fluid. In so doing, the one
or more downstream infiltration systems may be rejuvenated
when active gases are used, such as gasses containing oxygen.
This rejuvenation may be promoted by the active gas, which
can serve to promote biochemical reactions in and around the
infiltration field as well as rejuvenate other portions of the
infiltration system. The active gas, which may include oxy-
gen, may also serve to reduce biosolids in the system, includ-
ing at the infiltration field, and at other locations as well. Thus,
in embodiments, an active gas may be used to move water out
of a pressure vessel and towards an infiltration system. This
active gas may also act on the infiltration system and provide
rejuvenative effects on and around the infiltration system.
These rejuvenative effects may include rejuvenating a soil/
system interface, treatment of organic accumulations, reduc-
tion in sludge or other biomass, and there beneficial effects in
or around the system.

[0044] Embodiments may also include use on sand and
other media filters for lifting up to, dosing and the benefits of
gas flow through the media. And embodiments may include
or rely on pumps to move or lift wastewater or other fluid to
more optimum locations/elevations, and devices or systems
to apply pressure and distribute wastewater or other water out
for enhanced treatment in a treatment system. Furthermore,
embodiments can be utilized with, or may include, numerous
types of water treatment systems including, but not limited to,
residential, commercial, industrial, and storm water, as well
as other water treatment systems receptive to or requiring air
or another gas for treatment. And, embodiments may be con-
figured to be applied in septic tank wastewater systems as well
as other types of organic or nonorganic treatment or pretreat-
ment systems.

[0045] Embodiments may include systems that provide for
lifting or pressurizing water in piping systems, and subse-
quently aerating components of the downstream treatment
system or the downstream treatment system as a whole.
Embodiments may employ supplemental or additional sub-
mersible or centrifugal pump(s) and an air mover at various
stages in addition to the pressurized system for lifting the
water. These supplemental or additional pumps or air movers
may be used in downstream or upstream applications and for
water treatment or water movement or both. When the
required lift is in excess of the capability of the vessel and gas
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pressure generating device, additional vessels and gas pres-
sure generating devices can be installed at higher elevations to
serve as lift stations.

[0046] Embodiments may be configured to reduce, mini-
mize or eliminate bubbling (entraining water in air to displace
water upwardly) and to promote a uniform head in order to
apply a relatively uniform pressure distribution across water
or other fluid in a vessel to be lifted. Embodiments may
employ an alternating flow of wastewater or other fluid and
gas that may be necessary for optimum rejuvenation of the
water or the infiltration systems or both. Embodiments may
be further configured to reduce the likelihood that aeration of
the infiltration system or water will occur at undesired times.
In other words, while aerating wastewater or other fluid or an
infiltration system may be considered to be desirable, bub-
bling oxygen containing gases through water can increase the
production of sludge/biosolids. This can also negatively
affect nitrogen removal. Thus, the pressure may be dropped
considerably such that gas does not bubble into the water but,
may still be used for rejuvenation. In preferred embodiments
bubbling will be minimized, if not eliminated. Entrained
bubbles to displace water is avoided, if not eliminated, in
preferred embodiments. Thus, in embodiments, aeration may
be controlled by regulating the gas pressure placed on the
water in the pressure vessel and by changing the pressure as
water is purged from the pressure vessel and gas begins to
flow out of the pressure vessel. In embodiments, should aera-
tion not be preferred, gas pressure may be reduced once gas
reaches a discharge inlet in the pressure vessel such that the
likelihood of gas transfer to the flowing water out of the
pressure vessel and downstream is reduced. Embodiments,
therefore, may balance these positive and detrimental effects
of aeration through gas flow and water flow management, the
timing of each, the amount of gas pressure used, the location
of'the inlet and outlet openings, and by using other techniques
or configurations as well. Embodiments where the reactive
gas is introduced into the top of the vessel, above the fluid,
prevent air bubbles from moving through the fluid. This
serves to minimize the production of sludge/biosolids.

[0047] Embodiments may include a pressurized dosing
vessel with a check valve, actuated valve or other isolation
device, such as a J-Trap, or other configuration that allows
wastewater to flow into the pressure vessel containing the
water when the water is not under significant pressure. These
isolation devices can be inside or outside of the pressure
vessel, and in embodiments this inlet can be fitted with efflu-
ent filters to filter water to any desired level of filtration. The
valves may be in other locations as well.

[0048] Still further, a blower or other gas pressure generat-
ing device may be in fluid communication with the pressure
vessel to create or supplement elevated pressure in the pres-
sure vessel. In embodiments, the pressure developed in the
pressure vessel may be capable of lifting the water wastewater
or other fluid to a desired elevation and/or location. Pressures
involved may range and can include pressures between less
than 1 psi to over 50 psi or more, where some systems may
work at relatively low pressure of 1 psi or less and many
systems may operate at 10 psi or less. Other pressures may
also be used depending upon the density of the water, the
distance it needs to travel and/or be lifted. A water or other
fluid discharge line having a discharge inlet may run from
near the bottom of the pressure vessel to the discharge point of
the water into any downstream system.
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[0049] Embodiments may also employ lines with multiple
discharge orifices that may serve to more uniformly spread
the dose of wastewater to a W1 or other target. In other words,
multiple discharge lines may be used to manage the down-
stream delivery of the water once it has left the pressure vessel
or storage device. One or more of these lines may also serve
as a vent needed to allow water or another fluid to enter the
pressure vessel should the pressure generating equipment be
sealed. In other words, one or more discharge lines may
provide for venting of gases displaced by inflowing water or
other configuration requiring gas venting—pressure balanc-
ing—to promote functionality. For example, with a linear
diaphragm blower, displaced gases may not escape to atmo-
sphere, so a vent with suitable valving or gas trapping devices
may be employed in embodiments.

[0050] Inembodiments, a blower may be energized manu-
ally, by a time controller, or by signal input from a pressure
transducer, float switch or other signaling device. Other trig-
gering systems and methodologies may be used as well. In
embodiments, a check valve may be utilized as the inlet
sealing/isolation device. In embodiments, no signal may be
required to close the inlet valve as this may be done manually
by the valve configuration itself. In embodiments, an actuated
valve or other similar isolation device may also be used. A
signal may be sent by a controller or other device to close the
valve in order to pressurize the pressure vessel.

[0051] In use, in embodiments, when the air blower is
turned on, it should, preferably, pressurize the pressure ves-
sel, and this pressure can serve to displace the water up a
discharge line and to the downstream infiltration system
under sufficient pressures. In embodiments a blower or pump
may be utilized for pumping air or another gas and water or
another water to a gravity distribution box or the like; in
applications the blower or pump may be configured to send
gas and water to: a pressure distribution system with small
orifices (Low-Pressure Pipe “LPP”); a drip irrigation tube; or
other similar devices functioning or configured to apply,
sometimes uniformly, water or other effluent.

[0052] Embodiments may discharge to a gravity pipe, plas-
tic infiltration chamber, etc. Preferably, the discharge point
may be configured to be sufficiently vented to allow for gases,
displaced by wastewater or other waters entering the pressure
vessel to dissipate, without significant back pressure. A float
or other level sensor can serve as an alarm signal generator to
indicate a high level condition. In some embodiments, the
level float switch can also be utilized as an alarm indicator, for
example if the switch stays in the up position for too long an
interval, an alarm signal and related alarm may be sent.

[0053] Inembodiments, the pressure vessel can sit outside
aseptic tank, treatment tank, etc., or it can be installed directly
into the tank. A benefit of installing it in an existing tank or a
conventional treatment system device, such as a septic tank,
may be lower cost or reduced space demands. Additionally,
the main septic tank may remain anaerobic and/or anoxic
during operation since the flow of air or other gas may be
contained entirely within the smaller pressure vessel.

[0054] When a pressure vessel is positioned within soil
subject to saturation, another vessel, tank, or other chamber,
design considerations may include buoyancy considerations
and the buoyancy forces associated with empty and filled
vessels. Straps or other hold down devices may be used to
secure the pressure vessel. Sheer mass may be used as well.
Still further, in some embodiments the pressure vessel and the
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conventional tank may be precast or otherwise configured in
the same component of an overall treatment system.

[0055] When a pressure vessel is installed either inside or
downstream of another tank, wastewater or other water that is
being generated in a house or other generating facility, during
pressurization of the pressure vessel to forward flow a dose,
can simultaneously accumulate in the other tank until the
pressure vessel pressure drops down again, allowing inflow of
effluent into the pressure vessel. In other words, when the
pressure vessel is full or being discharged or not capable of
accepting additional inflow of water, an outer tank or parallel
tank or other tank may serve as a buffer or overflow tank
upstream of the pressure vessel. In certain embodiments, a
buffer or upstream tank can be eliminated and effluent can
accumulate in the piping, leading between the wastewater
source and the pressure vessel. In this embodiment, the piping
serves as both a reservoir and a conveyance system. In
embodiments where backpressures are low, water may be
able to flow into the pressure vessel as water is being pres-
surized out of the pressure vessel.

[0056] In embodiments, when the pressure vessel is under
pressure, higher internal pressures can serve to prevent waters
at a lower pressure from entering it. When the dose has been
pushed out of the pressure vessel, the pressure generating
device may be deactivated and the pressure vessel pressure
may drop to approximately atmospheric pressure, allowing
water or another fluid to again flow into the pressure vessel.

[0057] Embodiments can also operate in conjunction with
or as a backup for a traditional electrical pumping system. In
other words, water to be purged from a sump or other storage
source may flow into the pressure vessel and be evacuated by
the gas pressure lifting as well.

[0058] Embodiments can be configured to receive water
from a centrifugal, submersible or other pump device. This
configuration allows for the use as a lift station or for the
benefits of cycling the flow of water and air or other gas. Still
further, embodiments can function off of a compressed air or
oxygen supply. If the gas supply is in bottled form, it may be
particularly beneficial when a power supply is interrupted.

[0059] In certain embodiments, such as when utilized with
an aerobic pretreatment system and the like, the blower and
associated piping can be configured to supply air or gas for
tank treatment process and to discharge water or another fluid
to the desired location and/or elevation. This eliminates the
need for a blower and pump. Since the same blower is used for
supplying air to the aerobic treatment device and for forward
flowing water; this ensures that the aeration blower was
operational and supplying air for treatment, before the water
can be forward flowed for discharge. Controllers can also be
utilized for sensing and logic to prevent untreated water from
being forward flowed or discharged; however this is a simple
fail safe method even without incorporating a controller. This
configuration can be facilitated through the use of actuated
valves and the like. In certain instances one blower may be
dedicated to the treatment process and one may be utilized for
the movement of water and gas to the infiltration system. In
certain embodiments, dual alternating blowers are utilized for
redundancy.

[0060] In embodiments the wastewater may be septic
wastewater, pretreated wastewater, partially treated wastewa-
ter, as well as nonseptic, industrial, commercial or residential
wastewater. In embodiments, the water may be discharged as
effluent to local infiltration systems or other local facilities.
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The effluent may also be discharged to municipal sewer sys-
tems for more remote handling or for subsequent treatment.
[0061] Inembodiments,abubbleroragitator device such as
112 shown in FIG. 1, may be used in the system to fluidize
sludge resident in the storage vessel or otherwise in the sys-
tem. Also, filters may be employed to reduce sludge build up
in the system or to pretreat water prior to system entry. Pipe
sizes involved in the system including the inlet and outlets to
the tanks and other components and blowers, as well as the
leaching field may be in the range of one-half inch to six
inches or more. The inlet or entrance to the pressure vessel
may preferably be 1 to 6 or more inches and the discharge pipe
from the pressure vessel may preferably be approximately
one to four or more inches. Other sizes may be used as well.
[0062] Pressure vessels can be installed in a variety of ori-
entations, including vertical, horizontal or any other angle.
The desired orientation depends on vessel dimensions, depth
to groundwater, gas pressure generator capacities, space con-
straints and other sizing considerations wherein elevation
discharge points and leaching field elevations are accounted
for and may be set to provide a slope of 0.25/foot or more, to
satisfy anticipated volume throughput, and to satisfy local
septic regulations. Shorter, larger diameter vessels are desir-
able in that they minimize the pressure requirements of the
gas pressure generating device since the lift is minimized.
[0063] Controllers used in embodiments may receive sig-
nals or instructions from floats, switches and sensors, and
operators or users, and may use these signals or instructions to
control the cycling of the gas flow and the pressure developed
in the pressure vessel. The signals may indicate BOD levels,
pressure, water levels, temperature, alarm conditions, doses,
cycles, valve positions, float positions, oxygen levels, soluble
or insoluble effluent constituents, and other monitored con-
ditions as well. The cycle times may be variable based on the
wastewater constituents or the amount of oxygen in the gas,
where in some embodiments the less oxygen in the gas the
longer the pump cycles, and in some embodiments the more
organics in the wastewater the longer the pump cycles. Thus,
oxygen content and organic content may be sensed and
reported to the controller. The controller may make opera-
tional determinations based on signals received from sensors
or other signal generating devices. The controller may also be
governed by instructions received from an operator or user.
The controller can track volumes of water forward flowed and
deliver sufficient air, oxygen or other reactive gas to facilitate
the treatment process. During intervals of high wastewater
flow, multiple doses of water may be forward flowed without
sufficient air, oxygen or other reactive gas flow; in this
instance, the controller can track and make up for insufficient
air oxygen or other reactive gas flow by extending run times
after the high flow interval has passed.

[0064] The controller may be further configured or modi-
fied by a user to control cycle length based on water height
and on water flow rate into the pressure vessel. For example,
when water flow rate is high, the controller may not promote
pressure and water buildup, but may, instead, promote greater
water flow through the pressure vessel and towards the down-
stream water treatment systems. Still further, the controller
may send an alarm when water level in the pressure vessel is
over a target height. The cycle time set by the controller may
be such that the biological oxygen demand for the wastewater
effluent is met for the water by the gas being pumped.
[0065] Inembodiments, the sensors being employed could
include mechanical sensors as well as voltage sensors and
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pressure sensors. In embodiments, the controllers may be
configured to received stored code and execute the code to
perform some or all of the steps and comparisons described
herein. These may be performed in various orders and with
more or less features and aspects as those described in the
embodiments herein.

[0066] Inembodiments, the blower may be runto provide a
sufficient biological oxygen demand for the dose of fluid
leaving the vessel. The amount of oxygen designed to be
introduced per each dose from the pressure vessel may be set
to levels sufficient for discharge into rivers or other local
waterways. A float in the pressure vessel may serve as an
alarm if internal volumes of fluid in the vessel are too high or
if an insufficient amount of doses have occurred in an hour or
other defined time period. The clean out of the vessel may also
be used to override the vessel and to pump or otherwise direct
wastewater or other fluid directly to the downstream treat-
ment system. Thereby, bypassing the pressure vessel and the
air dosing performed therein. The bubbler in the vessel may
be used to treat or fluidize any sludge that may gather at the
bottom of the vessel.

[0067] Embodiments may preferably seek to minimize or
eliminate the bubbling of gases into the effluent upstream or
downstream in system embodiments. In other words,
embodiments may preferably seek to reduce bubbling or
entraining gas into water in order to reduce or minimize or
eliminate gas entrainment that promotes the creation of bio-
solids or sludge or other biomass. Bubbling may, however be
used for mechanical agitations, such as dislodging sludge
from the tank. In preferred embodiments, the gas pressure
placed atop fluids in the pressure vessel will push down on the
fluid rather than bubble through the fluid. Since the vessel
operates at a supra atmospheric pressure, oxygen transfer into
the fluid is enhanced. In certain embodiments, the vessel is
pressurized with gas and the pressure maintained for a period
of time, to enhance oxygen transfer into the fluid, prior to
forward flowing the fluid.

[0068] As wastewater or other fluid may have organic com-
ponents and nonorganic components, aerobic activity may be
promoted by the gas in some embodiments, such as when
using gasses with oxygen. In embodiments, aerobic activity
may not be promoted by the gas, such as when the gas being
used has little or no oxygen.

[0069] Embodiments may also be configured to prevent
siphoning that is common when a pump tank is located at an
elevation higher than the discharge point(s) and may serve to
minimize freezing of pipes by pushing the water out of the
piping and subsequently flowing of air to drain piping of a
treatment system.

[0070] Due to the corrosive nature of many wastewaters,
the pressure vessels are preferably constructed of fiberglass,
plastic, stainless steel and other strong, corrosion resistant,
materials. Embodiments may also reduce or eliminate dupli-
cation of pumps and blowers in the same or connected waste-
water or contaminated fluid treatment systems. In embodi-
ments, a single blower may perform the functions of blowers
and pumps, and in some embodiments a single blower may be
sufficient for the system. Additionally, slime that is typically
present in wastewater or contaminated fluid piping and/or
associated orifices may be minimized by flowing air after
dosing wastewater or other contaminated fluid. The air dose
or other reactive gas dose may serve to dry down the pipe,
supply oxygen, or push solids and liquids out of the piping
system. Each may serve to beneficially minimize organic and
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inorganic accumulations in wastewater or other contaminated
fluid piping systems. Embodiments may also minimize the
need to put electrical components in corrosive environments
associated with the treatment systems.

[0071] In certain embodiments, dual pressure generating
devices may be used, for redundancy and backup in single
failure circumstances. During high flow intervals both
devices can also be utilized simultaneously.

[0072] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended to
be limiting of the invention. As used herein, the singular
forms “a,” “an” and “the” are intended to include plural forms
as well, unless the context clearly indicates otherwise. It will
be further understood that the terms “comprises” and/or
“comprising,” when used in this specification, specific the
presence of stated features, integers, steps, operations, ele-
ments, and/or components, but do not preclude the presence
or addition of one or more other features, integers, steps,
operation, elements, components, and/or groups thereof.
[0073] Embodiments may be implemented as a computer
process, a computing system or as an article of manufacture
such as a computer program product of computer readable
media. The computer program product may be a computer
storage medium readable by a computer system and encoding
a computer program instructions for executing a computer
process.

[0074] The corresponding structures, material, acts, and
equivalents of all means or steps plus function elements in the
claims are intended to include any structure, material or act
for performing the function in combination with other
claimed elements as specifically claimed. The description of
the embodiments of the present invention has been presented
for purposes of illustration and description, but is not
intended to be exhaustive or limited to the invention in the
form disclosed. Many modifications and variations will be
apparent to those of ordinary skill without departing from the
scope and spirit of the invention. The embodiments were
chosen and described in order to best explain the principles of
the invention and the practical application, and to enable
others of ordinary skill in the art to understand the invention
for embodiments with various modifications as are suited to
the particular use contemplated.

What is claimed is:

1. A wastewater treatment system comprising:

a pressure vessel;

a wastewater input in fluid communication with the pres-
sure vessel, the wastewater input receiving fluid from a
residential discharge;

a wastewater discharge line in fluid communication with
the pressure vessel and in fluid communication with a
downstream infiltration system; and

a gas inlet in fluid communication with the pressure vessel,

wherein a source of compressed air is connected to the gas
inlet and when in an open or operating state serves to
provide air, under pressure, into the pressure vessel,

wherein the pressure vessel is sealed and configured such
that organic wastewater accumulates in the pressure ves-
sel from the input and is discharged from the pressure
vessel and out through the discharge line when air pro-
vided by the source of compressed air reaches a com-
pressed pressure high enough to force accumulated
wastewater out of the pressure vessel.

2. The septic wastewater treatment system of claim 1 fur-

ther comprising a controller, the controller configured to per-
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mit or prevent the flow of pressurized air from the source of
compressed air upon receiving signals from one or more
sensors that each of the following threshold targets has been
met: a target pH level has been met; a target temperature, has
been met; a target pressure has been met, a target BOD level
has been met; a target oxygen level has been met; and a target
supply voltage has been met.

3. The septic wastewater treatment system of claim 1 fur-
ther comprising:

afilter positioned to filter wastewater entering the pressure
vessel and comprising a sensor and a filter signal line,
the filter signal line in communication with a controller.

4. The septic wastewater treatment system of claim 1 fur-
ther comprising:

a controller, the controller configured to receive signals
from sensors that detect the ambient pressure in the
pressure vessel, the controller configured to activate and
stop the source of compressed air when target pressure is
reached or when a target time period has passed, or when
a target volume of wastewater has accumulated in the
pressure vessel.

5. The septic wastewater treatment system of claim 4
wherein the controller is further configured to operate one or
more valves of the treatment system, the one or more valves
remaining open or being closed because of signals sent by the
controller, the signals being sent by the controller when pres-
sure in the pressure vessel reaches a target value and a target
accumulated volume and a target BOD level and a target
oxygen level.

6. The septic wastewater treatment system of claim 1 fur-
ther comprising:

a septic tank, the septic tank comprising its own pressure
vessel, the septic tank in fluid communication with the
discharge line, the pressure vessel of the septic tank in
fluid communication with a compressed gas source, the
pressure vessel of the septic tank having a discharge line
in fluid communication with a downstream treatment
system, the downstream treatment system including an
infiltration system.

7. The septic wastewater treatment system of claim 4
wherein the controller is further configured to activate and
stop the source of compressed air to purge wastewater from
the pressure vessel and to send compressed air downstream of
the pressure vessel and into the treatment system, the control-
ler further configured to continue to sending compressed air
for aperiod oftime sufficient to promote aerobic conditions at
and rejuvenation of leaching media surrounding an infiltra-
tion system of the downstream treatment system.

8. The method of controlling components of a residential
septic wastewater treatment system, the method comprising:

receiving signals from one or more sensors sensing pres-
sure in a pressure vessel as organic wastewater is accu-
mulating in the pressure vessel;

using the received signals to determine accumulated pres-
sure in the pressure vessel;

comparing the determined accumulated pressure with a
target pressure; and

adjusting air flow from a source of compressed air in fluid
communication with the pressure vessel,

wherein the pressure vessel receives organic wastewater
from a residential home and is in fluid communication
with a discharge line to a downstream treatment system,
the treatment system including an infiltration system.
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9. The method of claim 8 wherein the pressure vessel is

within a septic tank.

10. The method of claim 8 further comprising:

adjusting downstream of the pressure vessel in the treat-
ment system to promote acrobic activity in the infiltra-
tion system.

11. A fluid distribution system comprising:

a pressure vessel having an exit;

a check valve in fluid communication with the pressure
vessel;

a pressurization pump in fluid communication with the
pressure vessel; and

a leachate distribution system in fluid communication with
the pressure vessel,

wherein effluent accumulates in the pressure vessel and is
pressurized by the position and flow orientation of the
check valve and by the introduction of gas from the
pressurization pump into the pressure vessel and,

wherein the effluent is purged from the vessel and towards
the leachate distribution system by gas compressed by
the pressurization pump and held under pressure by the
pressure vessel.

12. The fluid distribution system of claim 11 further com-

prising:

a septic distribution box;

a gravity pipe; and

an infiltration chamber,

wherein the leachate distribution system is above the eleva-
tion of the exit of the pressure vessel,

wherein the leachate distribution system is a drip irrigation
line,

wherein the pressure vessel is inside of a septic tank or a
treatment tank,

wherein the check valve is a passive one-way valve or is an
active controlled valve, and

wherein the pressurization pump is a blower that is acti-
vated from a float sensor or from a timer.

13. A method for aerating leachate sent to a leaching field

comprising:

pressurizing leachate in a pressure vessel having an exit
port at an invert elevation below the entrance port of a
leach field; and

discharging at least some of the leachate in the pressurized
vessel towards the leach field by venting the pressurized
leachate from the pressure vessel.

14. A pressure vessel system for accumulating and dis-

charging fluid comprising:

a first device configured to generate gas pressure in a pres-
sure vessel;

a valve or trap on an inlet of the pressure vessel that is
configured to allow water to enter the pressure vessel
and inhibit gas flow out of the vessel when the first
device is energized;

a second device configured to detect water level in the
pressure vessel,

a conduit running from a bottom portion of the pressure
vessel to a discharge point outside of the pressure vessel
through which water and gas flows intermittently; and

avent, trap or valve on the pressure vessel that is configured
allow pressure levels within the pressure vessel to drop
after water or gas or both is discharged from the pressure
vessel,



US 2013/0306570 Al

wherein the pressure vessel is located downstream of and
received fluid from a third device, the third device for
treating wastewater or storm water.

15. The pressure vessel of claim 14 wherein the gas is air;
wherein the first device is a compressor or blower; wherein
the second device is in the pressure vessel; wherein the third
device is a septic tank or clarifier; wherein there is a filter
downstream of the first device; and wherein the conduit dis-
charges to a soil infiltration system.

16. The pressure vessel of claim 15 further comprising:

a controller configured to track wastewater flow and opti-
mize gas flow into and out of the vessel using the tracked
wastewater flow.

17. The pressure vessel of claim 15 wherein there are two

first devices that alternate operation.

18. The pressure vessel of claim 14 wherein the first device
is also used to aerate the third device.

#* #* #* #* #*
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