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Attormey Docket No.; VDO-3030-U

For: U.8. and/or [X] Fereign Righta
For: ] U.8. Application or

] U.8. Provisional Application
For: T.3. Patent
For: [] PCT Application
By: ] Inventori{a)l or D Pracant Ownar

ASSIGNMENT OF YNVENTION

In accord with existing contractual agreements between the
ASSIGNOR and the ASSIGNEE, and in consideration of +the
payment by ASSIGNEE to ASSIGNOR of the sum of TEN DOLLARS
($10.00), the receipt of which is hereby acknowledged. and for
other good and valuable congideration, effective as of the 16"
day of March, 2004,

ASSICENOR:

Inventor{a) or persén{#) o¥
entit{ies) who owst the invention
GLENN HELM

type or print name of ASSIGNOR

25448 Port Gamkle Eoad, N.E..

Poulsbho, Washington 5S58370
Addregs

. 5.
Nationality

(if ameigrment is by persan or entity to whom invention was prewviously
assigned and this was recordsd in PIO, add the following):

Recorded on ' Raal Frame:
HERERY SELLS, ASSIGNZ AND TRANSFERS TO

ASSIGNEE:
GLENDON BIOFILTER

TRCHNOLOGIES, INC. .
type or print name of ASSIGNEE

3412 Northwood Drive

Coaeanside, California, 82054
Address

a Washington ¢orpeoration
Nasienality

and the successors, assignz and legal representatives of the

ASSIGNEE ‘
{completa one of the followilngl

P tha assignor’s entita right, title and interest
] an undivided percent  ( %) interest for the
United States and its territorial possessiocns
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ASSIGNMENT OF TNVENTION
Attorney Docket No_: VE)-3030-U

(eheck the Following box, if foreigsn rights ars also Lo be assigned)

] and im all foreign countries, including all rights to
¢laim priority,

in and to any and all improvements which are diesclosed in the
invention entitled:

COMPACT SURFACE MOUNTED ON-SITE WASTEWATER TREATMENT UNIT

Name of Inventor({s) GLENN HELM

{obeck and complete (a), (k), {2}, (d), {e), (£} or (g})

and which iz found in

{ay [ 11.8. patent application executed con even date
herewith;
®m X U.8. provisional patent application, Sarial Ho.

60/553,819, filed March 16, 2004;

(o) 'U.8. patent application, Serial No. 10/839,574 filed
My 6, 2004;

{a) %] U1.2. Patent Application Publication No.
Us2005/0205491a1 published September 22, 2005;

{a) E T.5. PATENT No. 7,081,203 B2 ISSUED JULY 25,
2006, a copy of which is attached hersto as
Exhibit I;

(£ [ To comply with 37 C.F.R. §2.21 for recordal of this.

assignment, I, an ASSIGNOR signing below, hereby
authorize and request my attorney to insert bhelow
the filing date and application nuwber when they
become lknown. :
(e [0 - International application no. PCT/US

{also check (£), if forelgn applicatiocn(s) is aleo being ageigned)

(h) X and any legal equivalent thereof in a forelign
country, including »ut not limlted to CA patent
application no. 2,504,885, filled May 5, 2005,

and, in and to, all Letters Patent obtained for sald invention
by the above applications or any continuatien, gontinuation-
in-part, division, remewal, or substitute thereof, and as to
letters patent on any reiszsue or re-awamination thereof.

ASSIGNOR hereby warrants, represents, and covepants that
no assignment, sale, agreement or encumbrance has been or will

- be made or entersd inte which would conflict with this

hogiqnment .

ASSIGNOR further ecovenants that ASSIGNOR will, upon
ASETCNEE’S request, be provided promptly with all pertinent
facte and documents relating to said invention and said
Letters Patent and legal ecguivalents as may be known and
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ASSIGNMENT OF INVENTION
Attorney Docket Mo.: VD0-3030-U

accessible to ASSIGNOR and will testify to the same in any
interference, litigatiem or other proceeding ralated thareto,
and will promptly execute and deliver to ASSIGNEE or its legal
representatives any and all papers, instruments, or affidavits
reguired to apply for, cobtain, maintain, issue and enforce
said application, said invention, and said Letters Patent, and
gaid equivalents thereof which may be necessary to degirable
to carry out the purposes hereof and thereof.

IN WITNESS WHEREOF, T have hereunto aset my hand and seal
on the date shown below.

WARNING: Tha date of sigming must ba the game az the date of sxecution of
tha application, if item (a) was chacked above.

Z é.‘? 6{7 7/ M 6 GLENKN HELM

NOTE: No witnessing, notarization or legalization is neceggary. I
the asgignment is notarized or legalized, rhen it will only be prima

facie evidence of execution. 35 U.5.(C. §261, Uze next page if
Notarizaticon is degired.

] Notarization or Legalization Page added.
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STATE OF WASHINGTON  }

} ss.
COUNTY OF l{ |Lﬂt3¢6 , )

On thi day of ' 2000, hefore me personally appeared GLENN
HELM, personally known to me (or proved to moe on the basis of satisfactory evidence) to be

the person who is deseribed in and who executed the above instrument, and acknowledged to
me that he executed it.

WITNESS my hand and official séal:
,,,lnf.""‘-”'-w.‘h' I - [ j E E
Ni otary Eignatm‘e

Print Name

Notary Publicq for the State of Washington,
reziding af .
My appointment expires __|{) - 5 .

m**mm*mﬁﬁﬁ*****#******t*******mmmmmmmm#mmmm**m****m**m***"::*"‘

S e e e e

ACKNOWLEDGED AND ACCEPTED:

GLENDON BIOFILTER
TECHNOLOGIES, INC.,
A Washington Corporation

By: THOMASTEAL
Its: President,

Date: 1Q -2 -Q6&

STATE OF mkmgf}m_ ; «
COUNTY OF l;e% ) )

Date: [ (kkebor 2006,

I certify that I know or have satisfactory evidence that THOMAS TEAL is the person who
appeared before me, and said person acknowledged that he signed this instrumnent, on oath
stated that he was authorized to execute the instrument and acknowledged it as the President
of GLENDON BIOFILTER. TECHNOLOGIES, INC. , to be the free and voluntary act of
such party, for the uses and purposes menticned in the instrurment.

WITNESS my hand and official seal:
(Seal e, stamp) Timo M. Delioor
A ey Notary Signature 4
RNy ' .
L Print Name
i3 Notary Public in and for the State of (A ,
Pox residing at_Kopt, WA .
{_‘ & My appointment expires /6 Ocfobe, 0046
R IO SN
"*Iﬁ 2g f:;' k'g‘ \‘:{t\‘; ‘
g
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az United States Patent'
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a0 Patent No.:  US 7,081,203 B2

Helm (45) Date of Patent: Jual. 25, 2006
(54) COMPACT SURFACE MOUNTED ON-SITE SZIASTT A 111855 Towers, I
WASTEWATER TREATMENT UNIT 3298,124 A 1065 Burion
3,407,935 4 10/1968 Burten
(76) Tuventor: Glenn Helm, 25448 Port Gamble Rd, 3,543,937 A 1201970 Choun
NE., Poulsha, WA (11%) 02370 1617541 A 1U187) Pam
1770623 A+ 111973 Beidel i i 210/170
(*) Motice:  Subject to any disclatmer, the tarm of this 774768 A LUIOTE Tumnes
patent ia extended or adjneted unedar 35 IRR202T A v 51075 2107150
U.S.C. 1540:) ‘b}, 54 days. 3,925,205 Ar O LH19YS e 2104170
033,820 A 1i1ev6 Smn‘.h
£21) Appl. No.: 10/839,074 3,950,252 A 4/1976 Jordan at al.
’ 395760 A 51976 Orensien ot 21,
(22) Filed: May 6, 2004
| {Contimued)
(65) Prlor Pablication Date FOREIGN PATENT DOCUMENTS
IS 2005/0205491 Al Sep. 22, 2005 ‘ -
' CA 2055350 31931
Rehited 1.5, Application Data o
(60) Provisional application No. 607553819, filed on Mar. (Continued)
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See application file for complete search history.

(563 Referenees Clted

U8, PATENT DOCUMENTS

Mibtrate such as 8 soarified native soil. A watertight receiv-
ing basi 15 Jocated on the substrate, The basin iz at least
partially filled with a lower layer of packing media, suitable
for support nf bivlogieal growth, and then with at least g fimt
and a flnal layer of 2 porous pramlar media, A standpipe
introduces wastewster to be treated, and soch wastewster is
distrihuted to the packing at the lower reaches of the basin.

202,003 A 21879 Maeurer. ;
&00,373 A 11901 Wamer The wastawater flows up through t];e packing, and into the
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3,113,855 A Y1964 Gilbert !
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l/-120
10 W 114
"\‘ ‘ f'ﬁﬂ

PATENT

1 LIgiHX3

REEL: 018398 FRAME: 0885



PaGE B9

REEL: 018398 FRAME: 0886‘ .

18/17/286 15:ZA 2h38538915 B FEAMS GOODLOE PS
US 7,081,203 B2
Page 2
U8, PATENT DOCUMENTS 583875 A Y ANB00 Bie weeeeccrrcesranns 210/617
4162976 A 71979 Monson 5358239 A O/1000 Sing
4.169.050 A 8/1979 Serfling et al 5980730 A 1171999 Jowstt at al
4"211:555 A 211930 Jordas ; 5989416 A * 11/199% Gorton wennsnns 2101151
4218318 A * /1980 Miimi atal ..o 27150 6,153,084 A 1L/2000 Towatt s al,
4151350 A 271981 Colwell o sl, 6,210,578 Bl 42001 Sapashroe st al
47293421 A 10/198] Green 6,264,238 Bl 72001 Nivens, I
4,311,593 A 11982 Benjes ot al, 6,283,302 Bl 32001 Koers
4,411,730 A- V1983 Swewk ef al, 6319403 B] 1172001
4422030 A 121983 Hatimala 6319405 Bl 11200)
4527917 A 121986 Morper 6334558 Bl  |/2002
4664803 A 51987 Fuchs et ol 6372137 Bl 42002
4,670,048 A G/19%7 Schnelder 6,428,230 Biv 32002
4,800,021 A 171989 Dmshos GRG0 BI* 22000
4,097 568 A 1991 Vandervelds ot al, 5464 365 RB1* 1072002
5043061 A /1921 Inagaki 5,531,062 BI 32003
5217616 A 61993 Sanyal et al, 6,540,910 Bl 42003
5281332 A 171994  Vandervelde et al. 656032 Bl &M003
5,338,031 A 2/1994 Bestmann
5:352:357 A 1/1904 Pegy ROREIGN PATENT DOCUUMENTS
530747 A 31905 Henry CA 27050 62001
SATAGY A 121995 Oy GB 18216 1071893
5480,561 A 171996 Ball et 4l, P 49.10788 51974
5503738 A A/ 1906 DBFI].I'F'FI et al. IP 55_‘31152 2114981
5,545,089 A ¥ BIPOG Odegard .o 216/150 I £7.148498 /1987
5573202 A 11/1996 Hirane e JIERH45 /2000
5632856 A 51997 Vandervelds st n}. W WO 51/03470 a9t
57518 A /1998 Jowstt ot al, WO WO 81/10624 1091
5,766,454 A /1998 Cox et al. ‘
5,768,475 A &/1998% Mayver cf al, * cited by examiner
PATENT



18

PaGE

R REAMS GOODLOE PS

15:2A 2538598915

18/17/288E

US 7,081,203 B2

Sheet 1 of 11

Jul. 25, 2006 -

U.S. Patent

2dIdaHYLS .k : | HINGD

LYY HORd

E

'\\f

PATENT
REEL: 018398 FRAME: 0887

LA




11

PaGE

R REAMS GOODLOE PS

15:26 2538598915

18/17/208E

US 7,081,203 B2

Sheet 2 of 11

Jul. 25, 2006

U.S. Patent

N SHREIM

R R R

ae
NI (777 88~ Y IR0 oM
T RO
1 o/ H =
A BNl * _—I- ...M 2N Fas
3 A i [
JHOSSHYHL | |4 — e
mh,._; B e 14l
B BNV

PATENT
REEL: 018398 FRAME: 0888




18/17/2086 15: 24 2538598915 R REAMS GOODLOE PS PaGE 12

U.S. Patent  Jul. 25, 2006 Sheet 3 of 1 US 7,081,203 B2

1
1" a
122 ﬂ‘;

[
N rf"j

RN Y 0
AN

I :
‘ 4l (S kel SSEL ) ) ds Li RS
X ?,f N RN RN SN SL /;}{;t 7
o 047 667 e Lo U o S ST 66
PATENT

REEL: 018398 FRAME: 0889



18/17/2086 15: 24 2538598915 R REAMS GOODLOE PS PaGE 13

U.S. Patent  JuL252006  Sheet4 of 11 US 7,081,203 B2

" L 7 FIG.6

it " | ENGTH —emmt

PATENT
"REEL: 018398 FRAME: 0890



18/17/2086 15: 24 2538598915 R REAMS GOODLOE PS PaGE 14

U.S. Patent Tul. 25,2006  SheetSof11 US 7,081,203 B2

FIG. 11

PATENT
REEL: 018398 FRAME: 0891



18/17/2086 15: 24 2538598915

U.S. Patent Jul. 25, 2006

FIG. 14

R REAMS GOODLOE PS

Sﬁeetﬁ of 11

=
"
3 :Fa;
€8 T
105 s A A
* ¥
s ::: o
ATty - .
morCigrrll, | |t ¥ -
‘ﬁi tact it
i . ety PP e :
"p- - = -:u:u:u:-
M a g B
o et T g
e T e P 8
e e w; Wi
..=,: T : T g
ety
BT el
Sassaanes 108A
L
<+ >
= -
ﬁq%,,l

FIG. 15

P&GE 15

US 7,081,203 B2

PATENT
REEL: 018398 FRAME

: 0892



18/17/288E

15:2A

2538598915

U.S. Patent

Jul. 25, 2006

R REAMS GOODLOE PS PA&GE 16

Sheet 7 of 11 - US 7,081,203 B2

PATENT
REEL: 018398 FRAME: 0893



17

PaGE

R REAMS GOODLOE PS

15:2A 2538598915

18/17/288E

US 7,081,203 B2

- Sheet 8 of 11

2006

Jul. 25,

U.S. Patent

A

NN

14

PATENT
REEL: 018398 FRAME: 0894



18

PaGE

R REAMS GOODLOE PS

15:26 2538598915

18/17/2086

US 7,081,203 B2

Sheet § of 11

Jul. 25, 2006

U.S. Patent

PATENT
REEL: 018398 FRAME: 0895




19

PaGE

R REAMS GOODLOE PS

15:26 2538598915

18/17/2086

US 7,081,203 B2

Sheet 10 of 11

~ Jul. 25, 2006

U.S. Patent |

3
oS
AW g5
g9 ~8 a9 »
. L sne z R 2
R N Y YR
vg ﬁ_ W !
MOVE: s el @ \_gq
R Als
oy HEEK B | SRR AN 0
s~ ) SN0
13— Gl 00k A1)
TWoRiA mmﬂ._ﬁﬁ Zil GHVS
il e
4ol
IS

~ PATENT
REEL: 018398 FRAME: 0896




le/17/2886  15:28 2538598915 R REAMS GOODLOE PS PaGE 26

U.S. Patent  JuL 252006  Sheet 11 of 11 US 7,081,203 B2
FIG. 21 CONCRETE
788 s e
e T i 4
A O T M £ A
L T Tl e i
i TR TR T
e 1 S— e Lol
5 ,L-..iun-n-..nm_“.f“.!":"“:“*.-i_-.'_.:::::::::'__._._._} . :HEEI_:A-!-_{.E_
S L
i 232
wy [ [ N S
CONTROL |
PANEL | 0
, A TO RRIBATION ™5
| t
| |
1 I ™
e TR

PATENT
REEL: 018398 FRAME: 0897



18/17/ 2086

15:2a 2538598915

R REAMS GOODLOE PS5

US 7,081,203 B2

1

COMPACT SURFACE MOUNTED ON-SITE
WASTEWATER TREATMENT UNIT

RELATED PATENT APPLICATIONS

This patert application claims priority Som poicr 1.8,
Provisional Patent Application Ser. No. 60/553,819 filed on
Mar. 16, 2004, entitled Compact Surface Mounted On-Site
Westewater Treatment Unit, the disclosure of which is
mearpurated herein in its entirety by this refersnce,

COPYRIGHT RICGHTS IN THE DRAWING

A portion of the disclosure of this patent document
contains material that is subject to copyright protection. The
appheant #o objoction to the faesimle reproduction by
atyene of the prtent document ar the patenit diselodmre, a5 it
appears in the Patent and Trademark Office patent file or

- records, bot otherwise reserves all copyright Hghts whateo-

CVEr.
TECHNICAL FIELD

This invention relates to apparatus for the treatment of
wagtewaters, and in particalar, to apparatus for the geatment
of wartewsters such =2 rewage via biological processes in,
onsgite syetams.

BACKGROUND

Mathads and apperatus for the treatment and porification
of wastowaters suich as dorastic sewages nsing & biologiesl
filter hag been taught in my previcus patents, namely 1.8,
Pat. No. 4,997,568, issued Mar, 5, 1991 for a Process and
Apparats for a Biological Reactor to Purify Water, U1.3. Pat,
Na. 5,281,332 iretted Jan, 25, 1094 for a System for Treating
Sewage or Other Fluids, and U1.5. Pat, No, 5,632,596, issved
May 27, 1987, for 2 Method for Tresting Scwage and Cther
Liquide; the disclosures of each one of the Jest mentioned
U.3. patents iz Ieorporated kerein in their entivety by this
reference, Since the vime of development of such devices,
however, sewnge and warte waier disposal requirements
bave continved to become gteicter. Apd, the need for com-
pact, highly efficient treatment systems at remote or difficult
sites has grown, especizlly as second homes sre built ot
remote logations or difficult site specific ismues, such as steep
slopes or poor draining soils, Thus, the provision of systems
for smail scele, on-site Eewage trestment has become
inereasingly lmportant at remote lecations which are nat
served by sewers. This iz especially troe at koctiions which
are on ar adjacent to sensitive aress, or which are located
whate the native eoils are not conducive to installation of
traditional drein fields for sewsge tréwhnent, Also, in order
for traditional on-site septic systerne to work wetl, cerfain
miinimym soil and grownd water conditions are nesessary,
and rether large Jot siges are often required Locations
meating such requirements are becoming less and lees
available, and even when they are available, they are more
and mere expensive. Thus, thers has been an increasitg
demand for high performence on-site sewage treatinent
systems, including for designs such ms those which are
teught in my prior art patente thar were just noted above,

However, during the course of installation and mainte-
napee of my prior art sewage trestment systeme, 1 heve
noted an incressing and ag yet still unmet need for a still
more compact kigh performance on-site sewage treatment
aystem. 1 have sleo noted & need for & symem which
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. tlirnjnates the need to dig a hole into the pative soii in order
to install the apparatus. And, in some situstions, it would be

advantageoie for an on on-site wastewater treatinent umit 1o

“be sitahle for relocation to anether epot on the same
“property, or to another pieee of land at another location.

Morttver, many of the compact aerobis residential on-site

- sewnge treatnent systems sold by others have nnacesptably
low performance, aven when relatively new, as shown by
varjous stodies such as described by the arficle entifted
““Aserobie Residential Ousite Sewage Systems: An Evalua-
‘tion of Treated-Efffuent Cuality” by M. Maxtield, et al, in

Jemirnal of Bnvironmentsl Healtl, Oetober 2003, pp. 14-19,

o that stady, I whick samples from 184 residences with
 on-site sewage reatment systems were tested (and in which

seventy seven percent {77%) of the units were lesg than one
year old), it wag shovws that over a third of the three common

‘brand, name unmits installed, namely Mold-Flo™, Wor-

weloo™, mnd Whitewsater™ brand systems, failed o mest
the National Sanitary Foundation (N3F) certifieation stan-
darde for belogicsl oxypen demepd (BOD.) apd il
suspended solide (TS8) in the treated efffuent. And, sver
two-thirde of the gyatems fafled to mest the Washington

‘Swte Board of Health Treatment Stapnderd 2 for BOD, and
“TSS. Furtharmprs, an average of 59% of the systerms failed
“to meet Washington State standarde for fecal colifirm in the

treated effluent, Conssquently, there still remaine s uz yot

unmet need for a compact, high performanes on-site waste-
water treatrnent apparatus which produces nearly undetect-
ahle levels of the common sewage contamination pararmaters

‘including odor, fecal coliform bacteria, biclogical oxygen
“dermand, and tota]l mspended rolide, and which produces a
‘purified water product thit can be disposed of without

concern for Imman comact or emvironmental poliution.
BRIEF DESCRIPTION OF THE DRAWING

In order 1o snable the reader fo attain 4 mses cofiplete

‘appreciation of the ipvention, and of the novel features and

the advantages therasf, attention ig divected to the fallowing
detailed deseription when considersd in connection with the
accompanying figures of the drawing, whersin:

Fitt. 1 provides a vertical cross-section view of a prior art
on-sits  wastewater trestment system which  geperally

ermploys the principles tanght by my prior art patents Jigted

above,

FIG. 2 provides 3 vertical crosg-section view of my new
wistewster treatment sygtem, showing modifieationg and
improvements to the septic tank and the pump tank, and also

now iocluding a novel sofice mounted fins] wastewatar

taatment module which acorporates 8 surface meomtad
basin, 3 standpipe for eeeiving wasletater to be treated, a
distribution pipe siluated in the basin and connected to the
standpipe for receiving and distibuting wastewntsr to be

treated, 3 packing in the basin for allowing biclogical

traatment, & fret or coarse screen above the packing in the
basin, a second or fne senten above the coare sereen, which
coarse screen is suitable for retaining thersabove a cosmse

_rand layer jocated within the basin, and a medium sand Iayer

in, the basin sbowve the cosyse samd Jayer, and addiional
medivm sand extending verticatly and lmterally beyond the
bagin so as 10 provide a sloping outer sidewall along the
sides and along the ends of the basin, and where the sloping
sidewall extends downteeard toward and in most suitable
gituations to the native soil, so th . footpritr
is provided for transpoert of the to the
native soil,
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FIG. 3 provides a partial expioded perspective visw of
some of the elements included in my fing] surfoce mounted
waslewater treatrment module, including a watertight basin
having an vpper overflow rim, and in this case, whersin the
basin iz monntad on scarified native soil, and a standpipe for
receiving wostewater to be trewted, a diztrilnttion pipe rito-
ated in the basin and connegted to the sandpipe for receiving
and distributing wastewater to be treated, a packing in the
basin for ellowing biological wastewater treatment, art (fpper
CoRMSE sormen whove packing in the basin, a fine serevn gbove
the upper coarse screen, the fine sereen suitable for retaining
theresbuve 4 coarse sand layer, then a coarse sand layer
above the fine sereen and within the basin, and theh a
medinm sand layer in the basin above the coarse sand layer,
#nd additional medivm sand extending vertically and later-
ally beyond the bazin sa a3 to provide a clopmg suter
sidewa)l along the sides and along the ends of the basin, and
whem the sloping sidewail extends downward toward and in
mest sujtable rituations to the netive soil, so that an absorp-
tion footprint iz pravided for transport of the ireated waste-
water 1o the native soil,

Fi. 4 iz s enlarged vertical crass-sectional view, similar
to that first shown in FIG. 2, but now showing in detail the
path of wastewater through the compsct sutfee mounted
final wastewsater treatment modnle, from the inlst transpott
Line, to the standpipe for receiving wastewater to he treated,

. to the distribution pipe sithated m the basin and connected

to the standpipe for receiving apd distributing wastewater to
he treated, to the packing in the basin for allowing biotogieal
treatment, through the fist or cosrse sareen above the
packing in the bagin, thep upwand throvgh the second or fine
screen above the coarse screen, then wpward throwgh & first
media layer which in ooe embodiment is provided by way of
a cosree samd, and then upward within the basin through a
second media layer which in one emmbodiment is pmvided by
way of a medinm sand, then upward and sutward over the
titn of the basin and thepce through at Ieast one media laysr
{o an guter [ayer, which in ane embodiment can be provided
by further additon of » medimm magpd to and sbove the
sepond media layer, and then farther outwardly and déwn-
wardly through the at least one aiter media Iayer, and thencs
throngh, an absorprion. foot and into the native zoil helpw.

FIGE. § und 6 show how the final reatment moduie is
situated i essentially level ground, ie., locations in which
the ground slopes fom about O to about 5%, whetein the
entire ayca helow the onter media layar and external to the
basin iz available a5 an shsorption foat.

Firat, FIG. 5 provides 2 plan view faotprint of the: basip ag
monnted on-site at the sorface shove o scarified native 201,
apd illastrates nge of a snitable sand to pravide an absorption
footprint extending outwardly from the basin slopg an
absorption length, and an shsorption width, to provide a
aclected absorption aren, which sbsorption aren iz equsl to
the shsotption width times the absorption length less the
basin width times the basin length,

Next, FIG. & pmldcs & vertical eposs-section view of the
basin just usteated in F1G- S, when the final wastewster
treatment tinit is sarface mmted on netive soil, showing the
use of 2 suitable rand on native 2oil to provide an abearption
width below the bagin and movnd,

FIGS. T and 8 show how the final wastewater irestment
module f5 situated tn sloping ground, 1.2, locations In which
the grmound slapes frore sbont 5% to about 2096,

FIG, 7 provides a plan view footprint of the fina] waste-
water treatment vnit inchuling a basin as mounted on native
soil 1n sloping grownd, apd ifhmttes e of 4 siitable saod
to provide an absorption fatprint extending ontwardly, both

23 ghowing the bavin afier baving been filed to the extent
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- dowrthill from the basin along an absorption length apd fine
- an additional Sve feet in the ophill direction, ond along an
_ absorption width, to provide a sslected abaorption atea.

Next, FIG. B provides s verticnl cross-section view of the

- final waatewster trestment wmt and basin s Jjust shown in,

FIG. 7, with the basin surface mounted in a sloping losation,
in native soil, showing how the basin is lodged on the slope,

- and alzo showing the use of & suitable sand on narive sail to
: provide an absorption area.

FIG. 9 is a perspective view of one embadiment of a
suitnble packing for the final trastment module, which in one

- embodiment can be provided in one-half inch long sectinns
" of thin wall plastic l:npe wuch, &5 polyvinyl chlonde (PVC) ar

the like.

FIG. 10 iz a s:dB view of the packing Just iHustrated i,
RlG. 9.

FIG. 11 is a perspective view of one embodiment of the

‘final wastewater trestment module for a compact surface

mpunted wastewater treatment systen diuripg copstruction,

- when utilizdng an impervieue liner balow the basln and an
- entbernnl ollestion pipe, such as may be used for collection
_of the treated efflvent for reuse,

FIG. 12 i a perspective view of ane emboadiment ofa final
wastewater testment module during system construction,

desenibed for one embodisaant herain with a suitable pack-
ing such as that of the type shown in FIG, 9, for biological
treatment of the wastewster,

FIG. 13 is a perspective view similar oo that juet shown in
FIG. 12 abave, but now shewing the addition of 2 first sereen
layer, such as may be provided by a “window sepeey® size

_of sereening synthetic fabric

FIE. 14 i3 a perspective view similas to mm;ust shown in

CFIGE. 12 and 13, bt aow showing the addition of a second

screen layer, such as may be provided by a “bridsl veil” size
of screeping synthetic fibric, whish second sereen layer is
sufliciently small in size so as ip substantially prevent the
migratiom of the firgt media Jayer, sich 32 8 cosmse sand,
dovwaward through the second screen layer,

F1G. 15 is 8 perspective view eimiiar to those shown in
FIG38, 12, 13, and 14, now showing the addition of the first
media layer of coarse sand which hag in this embodiment

_been added above the second sereen Tayer

FIG. 16 s a perspective view of a finished surface
mpuntad on-site final wastewater treatment macle, show-

“ing how the finel mediz fayer ia provided upward and

outward from the basie to provide for transport of treated

‘ efflyent ppward fom the bagin and thence dowrrovard and

outward toward either a sollection systam as first illnstratad
in F1G. 11 shove, or to an sbeorption faot in eontact with
native earth ag illgated in FIG. 4 above.

FIGS. 17, 18, and 19 illostrate various ephodiments
which may be uhhmd for anhancing the quality of the final

“teented effinent, especiafly with respect to reduction of

nifrates in the tmated effluent.

In FIG. 17, tha use of an air bubbling system in the second
compartment of & two compartment septic tank is itlnstrated,
wherein a packed bed iz provided for upward contact

" between air hubbles and the efflvent being treatad,

In FI1G. 18, the uge of 2n exdtended seration media sinfacse
such as A rectangular owtdoor g s showr, Whensin the
extended aerstion media gorface iz affixed v one or more

- walls of the prmyp tank, and wherein a portion of the effuent

euﬂhe

10 be treated is sprayed toward th
extended 2erstion media surface E:z Eml g&ﬂ aflowed o

rickle toward thiRvErEel of 0488984 RAME: 0899
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In FI1G:. 19, instend of using an axtended acration, media
sufhve as just illustated in FIG. 18; the effivent to be treated
is sprayed against one or mare sidewalls of the pump tank,
and is then allowed to trickle towand the bottom of the proyp
tank:,

In FIG. 20, the copgtruction detnils of the packed colume
treatment devies finst shown inFIG. 17 abave are described,
now showing in this embodiment 2 centrally located ait
supply nibe, which delivers air to an air delivery sparge, and
2 eoluinn housing as may be provided in PYC or other
suitable meterials,

FIG. 21 shows the uee of thies sn-site surface mounted
final wastewater treatment mhts opetating in paralie], with
the units placed on an impervious concrete slab with internal
coflection (renches, so that the treated efffuent vop be col-
Tected for rese, for example, for irrigation serviee.

In FI(5. 22, a vettieal crogy section of the three on-sits
surface mounted final wastewater treatment units just illus-
trated in FIG. 21 is provided, taken as if looking at section
2223 of FIG. 21

Fi3. 23 shows in further dedail the use of a kigh leve]
alanm such s a float in the standpipes just lustrated in FIG.
21.

The forsgming fghres, being merely exemplary, contain
various €lements that may be precent ar amdtted fiom actoal
implementations and process eonfipumtions of the waste-

. water treatment apparatus and process system, tanght herein,

depending tpon the circumstances. Ao sttempt hag been
made to draw the figures in a way that illustrates at least
thoze elements that are sigoificant for an undersmnding of
the variows smbodiments agd agpectz of the jpvention.
However, varions other elements of unigue wastewster
treatment apparatus are also thown and briefly desciibed to
enabla the reader 16 understand how varoos features, inchad-
ing optional or altemate fexturez, may be wilized in order to
pravide an highly officient, high efffuent water quality in a
compact, on-site, surface motmted wastewatsr treatment
systemn that cen be provided in 2 desired size and confign-
ration for providing a long Inmting and efficiemtly parforming
on-site Wastewator reatment unite.

DETATLED DESCRIPTION

An improved apparstid and method for treatment of
wastewater, and especially for the og-site tremtment of
regidential, iz deseribed and claimed harein. More specifi-
cally, the improvement degcribed herein is to a treatment
system which uses (1) an septic tank having two tompart-
ments, (2) an intermediste peop tegl, aod (3) o final
bivlogicel wasiewater treatment module which hae a very
smal}l physical volume per gallon per day of influent waste-
water to be weated, while nevartheless providing high qual-

ity trested effluent Referring to FIG, 1, where one prior art

system s depicted using the principies disclosed in my prior
art patents identified above, & raw wastewater or sewape
effluent je discharged (reforence arrow 20) info septic tank
22 from indoor focturez 24 via discharge condwmit 26. A
copvertional cleanout system 28 is normally provided, To
ephance performance, septic tank 22 may be provided a5 a
twa compartment septic tank having fivst 30 and second 32
corapartiiants, to that fow (refaence arrow 34) axite first
compariment 36 and enters {refarence arrow 36) the second
compartment for reatent. Efluent (teference amow 38)
from the second compartment 32 trangits thiough sn outlet
sersen 40 and parsages through septic tank outline line 42
and inte pump tenk 4. A pump 46 discharges wastewater
via transport line 48 1o 2 basin 50. As depicted in thiz FIG,

5
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"1, prior art treatment upits included a basin 50 thar was
. recessed 4 distance D into the ground 52, with the distance

D aften minning in the rnge of shoint two feet to shont fonr

 feet, more or less, depending upon the digiensions of the
"basin apd the treutment Rystem capacity, as well as the soil
 type. It that prior art design, the rim 44 of the basin S0 muost

be placed a snitable and varishle praselected distwice shove
' the receiving surfhce 56 of the antive earth 8. In such prior
‘art systems, the basin 50 has typically been provided with a.
~ement bagin baving an impermeable finer that prevented

lealmge of incompletely treated wastewatet 1o the gronnd 52

‘below the basin 50. Basgios 50 are heavy, not economicatly

temsportable or moveable for long distances, and thus, are

“tuat snitable for being sold ae & package unit for long distanes
‘delivery i remote sites,

Turning now to FIG. 2, a novel, compact grourd aurfice

(&0 movnted final wastewater treatrment module 62 has been
pravided. Tn addition, improvements have been made in the

prefreatment system 63, including the revised septic tank 22!

‘ol the reviped pump tank 44'. Such a fina] waktewster
treatment module hng been teotred on scarified surface 64

of native earth 66, A substantially water impermeable bakin

‘68, which may be provided in concrate aimilar tey bagin S0
-diseusaed ebove, but which in another embodiment may be
-mamfactured of lightwsight fibergloss reinforced plastic

(FRP) or other snitable plastic or lightweight formable or

‘moldable substance, is provided. Ag beiter seep in FIGS. 3

and 4, basin 68 includes 8 bottom 70 having a Jower cmier

‘surlace 70, and an vpper inner surface 70, tirwardly
extending sidawalis 72, and an upper peripheral rim 74, over

which wastewater flows ootwardly from the basin in the

direction of reference arrows 78 (see FIG. 2). As noted in
FIG. 4, the basin 68 has a rim 74 height H, which snay vary

above the gcarified sirfece 64 of the native soil 66. In many

‘spplications, a low profile height of abont 30 ioches will be
adequate, but of course, the size and height H, may vary

dependmy upon goil type (., whether the soil is type 1, 2,
1, 4, 5, or 6) in that different soile absoth weter at varying
mies, sa the geometry may be shered socordingly. A plu-
rality of unjiz of at lepst one mass transfer packing media 80
is provided. Typically, a length L, (see FIGS. 9 and 10) of

ome-half ineh laog eectivns of one-half inch dianyeter thin
wall FVC (polyvinylehlonde) pipe is adequate for such
media, but agy of ope of conventional media, inchuding the
mschig ring shape ag just noted or ope of the veriations of
similar packing that is snitable for supporting growth of
biota and a3 is known to those of ordinary kil in flae art and
‘to which this specifieation is addressed, may alro be utilized
o perform the necesssry function of providing a mrfaee for
growih of bislogieal enpanisms o proves the wastewstar
transiting such mediz, The packing media §0 pro-
vides sitex for binlogies) growth without plugging of media
80, =0 that at least a portion of the organie maiter in the
wastewater may be consuraed by said biclogicsl growth.
Thus, the medinm is provided as packing within the lower
portion of basin 68 for 1 depth 1, a= noted in FIG. 4. The
eelected packing 80 iz sized and shaped to compriee a
surface area adspted to support the growth of biglogiesl
organizng thereon, and resulting, when packad together, in
2 void gpace within the mass transfer packing 88, This is
quite important, a5 primacily due to the packing 80, 1 have
foumd such a size and shape advantageons, sinee the void
ares is considerably larger than iz the case with Inoge gravel
packed hede previonsly utilized in prior art devices, Prafar-
ably, the zalid volume ccoepied by 2 itaclf 3a
less than abeut 33% of the total vol e iy the

packing 80, 12d R DEEHD F8S8PRANIES 0900
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by the packing iteslf is less than abaut a 1 5% of the volume
ocenpied ly the packing itself, and yet more preferably, the
solid volume occoupied by the packing itself is loss than
about 5% of the space filled by the packing 80 itself, or even
more preferably less than abwout 4% of the speeed filled by
the packing 80 itself. This void space percentnge is a key
messare which allows compact unit oporation and which is
mniguely provided jn the present invention. By way of
cornparieon, the prior art system showwn in FIG. 1 apd
diseuseed above and having a gravel fill in the basin 50 has
a basin 50 volume of shout 2.2 cubie feet per pallons of
influent per day lo be tremted, whereas in the present
inventinn, the basiz 68 bzt 2 volume of abowt 1.0 eubie foer
per gallon of influent per day to be treated, Yet, the residence
time of influent liquid in the prior art system and i the
present invention are comparable, with 2ueh rexidence time
being shout | hour per gallon per day of treatment espactty;
the improved treatment module 6% wiilizes a residence time
of about 120 hets for a capacity of 120 gellons of influent
o bes trested per day, wheress the prier st configoration
illngtrated in FIG. 1 utilizes & residence time of about 134
hours for an egmivalent 120 gallons of imflnent per day
capacity. In each of the prior art and the improved treatment
texhule 62 designs, the peripheral im 74 of bagins 50 or 68
will pllow the trentment modules to provide acceptabla
treatment of inflvent wastewster when a rim 74 length of
rhout 1 foot or more is provided for each four pallons per
day of influent capacity.

Mext, a standpipe $0 usnally but ot oecesserily oriented
substantiny vertically is provided, and a distribotor pipe 92
is provided at the lower end 81 of standpipe 90 and in fuid
communication with the stapdpipe 98, are provided. The
standpipe 90 is monnted to downwardly direct wastewater to
be treated toward the distobutor pipe 82, The distributor
pipe 92 is mounted at o just above the upper bottom, sirfice
70, of the basin 68. The distributor pipe 92 includes a
phurality of discharge outlets 94 adapted to dischargs waste-
water therefrom (see reference arrows 96 10 FIG, 2) so that
the wastewatar 96 ranches the mnes transfer packing media
#0. For many applications, a four inch size PVC stapdpipe

" 980 and 1 four inch size PYC distribator pipe 92 are sufficient,

especially for stand alone single house on-eite rewsge
treatment systems.

Maunted above paching B0 and at least substantialiy
covering an area iterior to the peripheral rim 74 of the basin
685, at lenst one screen layer 100 is provided (sec FIGS. 3,13,
uid 14). The st least one screen Jayer 100 bag, as a minimum
the ability ta substantially prevent a granular mediz such as
eaarsc asnd 102 of presslacted size from downwardly pen-
etrating the at Ieast one screen 100 to reach the mass transfor
packing 80, 5o a5 1o protect the mass transfer packing media
B0 apainet raceipt of pranula media therean, Ih one cmbodi-
ment, a5 illustrated in FIGr. 3, the at least one screen 100
includes a goarse scroen 104 and a fine screen 106, The
application of a coarse screen 104 abave packing 80 iz
shown in FIG. 13, As shown m FIG. 14, | have found it
advantagenus to utilized, s fine screen 106, 8 “bridal veil™
synthetic fabric mararial, which marerial iz placed over the
coarse sepeen, 104 a5 shown, i FIG. 14. Bach of the at Jeagst
one scresns 100, or 104 and 106 235 vaay he provided, may
inchide a suitsbly located central apertire defined by an
interior adge line 108 or 108 A, respectively, for passage
terethrongh of standpipe 90, whose outer circumferencs
should be of comparzble dimensions to the size of edge Jine
108 or 1084,

I have alwo found it advantageous for the compeet ground
surface mounted upflow serobic irestment unit 62 as

. 8
degeribed herein to alsa inelede, a5 shown in FIG. 14, above
the st least one screen layer 100, 2 first gramilar media 110

- of preselected size, which as shown for the embodiment
D illuptated in FIG. 23 can be coarse sand. Then, a5 also

* shown in the embodiment depieted in FIG. 3, 2 secomd

granular media 112 of a second preselected size is providad:
this can be 2 medinm send, as shown, or atterpately might be

- a fine sand. In any event, there is a first layer of media,

10

wsually gremolar soch, as sapd, and a final Iaver of media,
usally gramlar such ag sand of @ selected size. The final, or
as depicted in FIG, 3, the seeond grapywlar media 112 extends
upward to 8 top surface portion 114, The preselseted st of
each succeeding granular medis in a mumber M (where N is

. & pasitive integer) of media kayers ig, for the embodiments

illustrated, smaller thay the preselected size of fhe previows
ot N=1 medis layer. Ar memioned above, normally, the first
granniar media 130 can be made wp of coarse sand. In such
cases, the second granular media 112 cap be provided as
medivm sand.

Mote in FIG. 2 and in FIG. 4 that the standpipe 90 bag an
upper end 120, and the stendpipe 90 extends verfioally fior a
distames: sufficient that the upper end 120 sxtends above the

' top murface 134 of the final granular media, which s a second

media layer of medium sand 512 25 depicted in FIGS. 2 and

. 4. As shown in FIGS. 2 and 4, the final granular media, beve,

secend media 112, extends Iaterally outwardly from said
bagin to 4 peripheral edga portion 122, As shown in FIG. 4,
the peripheral cdge 122 adjoins scarified surface 64 of the
native earth 66. As geen in FIGE. 5, and 6, for rystemns 62
movnted on fiat groond, the parphetsl edge 122 defines,
mwerdly of the periphera] adge, an shsarption arsa or “foot*
partion that provides a pathwsy for treated wastewster to
enter the native soil 66 therebelow. In contrazt to the prior

- @t gyrtem ghawn in FIG. 1 above, in the present invention,

the entire gross absorplion ares, thet is the aheorption area

- A, times the ebsorption width A gis available for infiltation

of treated liqeid, and no deduction in allowable area peed e
made for the aren occupled on the sefl sucface by the basin

.of length & snd width B~ Thus, while in prior art, thebasin

30 was recessed into the eath, the =bility o locate the

 preseat system on the surface 64 of sarth 66 means that gross

absorption ama can bo utilized, rather then net absorption
area, for purposes of detertmieng availability of infilimtion
sqil. Also, as seen in FIGS. 7 and %, when moogted on &

-sloping Ineation, in peior art, the sbsorption foot was only be

considersd to inclnde the ares downhill of the: centerline 138

+ of basin 50, wheresy with tbe present invention, an ares

i3

%

having 2 width A on the uphill side of bain 68 cun
ndditionally be utllized for calaulating shaorption area.

1 believe it to be advantageons, for packeging and trans-
port of the treatinent nnit 62, bafore ingallation, to manu-
factore the basin 6§ in a lightweight, moldable material. In
one ambodiment, bagin 68 can be momifctured i a meld-
ehle plagtie. In another embodiment, 3 fiberglass reinforved

‘plagtic may be wtilized,

Crvera]l, the compact ground surface monnted hological
treatittent it 62 desetibed hérein iy eonfigrmed for upflow
msvement of wastewater, grich that the waptewser fod to the

-treatment module §2 azcends from the basin 68 through eaid

first mase transfer media 80, and thence over the periphersi

‘7im 74 of the asin 64, and them into either a second or other
‘selected ome of N layers of meedia such as second granmiar

media 112, .
[ the ease vf infiuent having levels of nitrates which may

need additional trestment to attain m nt irest-
mmmﬂa:ﬂ,thmamanumbm# viding

och trestmeat ipAddEn. R FBRYE PR AMEY 0901
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giready described, Thus, the wastewater tretment system as

- already deseribed may further include a mitrste treptment

step or unit.
Az illngtrated in FIG, 2, the mitrate treatnent ugit includes
a tecyele line 150 from the pump tank 44 to the two

- compartment septic tank 22. The two eompartisent zeptic

tank 22' har a riser 152 with a lid 154 sbove the Brst
compartment 30 in the saptie tank 22' A waber permeahle
contaiper such as sack: 160 having therein a plurzlity of
packing media such as media 80 it provided within the sack
160 i the riser 152 A recycle line 160 provides recyeled
wastewater from, the pump tank 22, and the wastewater is
discharged on to the packing media 80 wherein nitrate
cancehtration, in treated cffinent from s=id eystem is reduced
sich 25 by way of exposure to air and oxidstion directly or
indireetly. Ag noted above, in onc embodiment, packing 80
may be pravided by way of 1 inch lengths of 14 jpch
dinmeter FVC pipe. :

The system shown in FICG. 17 provides nitrate traatment
unit by way of an air sparged submerged packed column 170
in the second compoviment 32 of the two compartment
geplic ok 22'. Az better geen in FIG. 20, the air sparged

- packed colemn 170 bas, In ope embodiment, an outer

cylindrical PVC shell 172, a lower reteining soreen 174, an
air line 176 running from sn air pump 178 to A discharge
opening 18 Jocnted adjpeant the: lower retnining screen 174,

 gnd a plumlity of packing media =uch ag media 80 the

retaining screen 174 and contained within the PVC shell
172, Az Wllustrated for thiz embodiment, the packing media
80 i# made up of a plurality of pecking picces of ¥4 inch
lengths of ¥ inch diameter FVC pipe.

Also, oz ghown, in FIGE. 17 apd 18, in one embodiment,

a suitable nitrate treatment unit includes a retyele line 160

from the pump tank 44' to 2 spray nozzle 200 in the riger 152
in, the firet compartment 30 of the towrs compartment septic
tank 22, Lignid in ling 160 tiay be supplicd by & single
pump 46 wsing & flow splitter 204, or with an independent

" gecopd pump 464, 36 seen in FIGS. 18 apd 19, The spray

nowzle 200 s oriemted o =5 to sepeate reayeled wastewater
202 dipcharged from the spray noxxde 200 into the first
compertrnent 20 of the septic tank 22"

In yet another embodiment shown in FIG, 18, the hittale
treatment unit is provided by way of an extended surface
medin 210 on at least one interior 212 wall of e purmp tank
A4". A recycle line 214 ix provided within the pemp tank 44",
The meoycle line 214 provides wagtewater 216 from said
pamp tank 44" and discbarges the wastewter st nozzle 218
on to the extended surface mediz 216 in the pump tank 44",
An arifiee 220 or other suitable flovw splitter may be utilized
t accomphzh the split How regquirenent. As illostrated
this embodiment, the extended surface media 210 can be
provided in the form of 3 decomposition resistant outdoor
g,

In those situations normally encoumtersd, the influent to
the wastewster trestment sysiem nemazlly 'includes sus-
pended particujates. The suspended particiiates are substan.
tially physically remaved from wagtewater by 2 number ¥

" {whers N i3 hortnally twe' or tiore) of preselected granular

media portions,

Ilare: generatly, it shonld be kept in mind when reviewing
this specifieation, and the mesning of the claime below that
the media 0, whegever uged, mayhe in the form of a raschig
ting ar similar packing, and may be provided in shott pipe
gections. The material for such pipe may be selectsd from
the group censisting of (n) polyvinylchlonde, amd (b) high
density polysthylens. Whila they have besn deseribed s

" heing firnished in shapes and sizes of approximately one-

half inch long amd In pipe sactions are approximately
one-half inch #n digmeter, thi= is just for reference with
tespect o performimes seem in the experimental test unit

L]

45

30

55"

60 .

E5

-far sensing Yiquid leve]
“¢ontrol pane] 246 and regulate wastewster input rates to the

10

which underwert extepsive evaluation, and iz not intanded

in limit practice of this claimed invention to thie size snd

shape, but mevély for exemplary purposes.
Torming new to FIGE. 21, 22, and 23, it can be seen in

- FH38. 21 and 22 that a plurality of wastewater tetment
“tnodules 62 cen be provided op 4 common impervious
"stbsteate, such ez a conerete slab 230, where capiure and
- coliection of trented effinent is desired for further discharge
. ot reuse, rather then ground recharge through absomtion inte
- native emrth, Where eollection it practiced, a curb 232 may

Lz . :
‘be provided at the perimeter of slab 230, and collection

trenchss 234 may he wtilized for ensy collection of treated
effluent for discharge tn & pump tank 238, where the treated
efflvent may be pumped via puesp 239 to 2 desired nse mich
as landeeape irrigation 240, A, plirality of wagtewater tret-

- ment modules §2 can be providad vsing a plurality of basins

68, As shown in FIG. 21, three wastewater treatment meod-
nles 68 aps provided. And ar further detailed in FIG. 29, each
basin cxn include ¢ standpipe 90 having a level sensor 242
4, for providing a control input to

trestment system.
The apparatits deseribed herein 38 ugeful in & method of

trenting wastewater in o compact, on-site temtroent system
-of the type in which wagtewater js proceszed in 2 geptic taglk
25

and thet in a treatment bed module, Importantly, the process
mprovement of the development described harein ig char-
actetized in that the aerobic trestment process ineludes

. providing in cne embodiment a watertight basiz 68, wherein

= watertight basin 68 is sitnated on a scarified surface 64

“i3f = pative soil 66. Watar is directed from the septic tank 1o

fhe standpipe, and thence to the distituior pipe. The waste-
watey is allowed 1o move upward through the mags tmnsfer
packing media 80 and thence over the periphersl fm 74 of

“the bagin 6%, The wagtewater 13 allowed o migeme ioto the

fivst media portion 110, and thenes 1o a final media portion,
which, as depicted in FIG. 2, i3 media 112, without ssturat-
mg all of the final media porticn 112 with said wastewsater.
The trested wastewster iz allowed to flow from the finat
media pertian, 112 inte gaid native spi] 86. The wostewstar
15 effectively trested for remove] of organic matter, so a5 fo
provide a treated wastewater efffuent. This is especisily
bortie out by the detailed anafytical data of testing shown in

‘TABLE 1. Tn TARLE 1, it i clentdy shown that BOD, Fecal

Coliform, T8, and Ammonia Mitrogen are afficiently and
effectively controlled by the compant trestypent module 62

"described hermin, Thus, it can be sxid that the mass traosfer

packing medimm 80 provides siter for biological growth
without pluggring of the tnedium, so that =t least & portion of
the organic matter in the wastevwster may be cotenmed by
said biclogicel growth, As the test dats was actual data taken
from an on.site racidartial application, the sewape trextment
value ig gelf evident :

Impostaptly, when msing the apparatus sod method tayght
herein, the trested wastewsater efflaent ceam be discharged for
reuse, Treated wastewater ean be abgorbed in an abaomition
foot interfaes batween the final medinm and the native sarth,
For exampls, the treated wastewater can be directed inte the
scarified native sarth for rechorge of loen] growadwater. Oy,
the free liquid can be collected into a storage deviee for
reuse, Alernately, the treated wastewater effluent can be
meiized for landseape jgigation.

Although the coarse sand, medium send, 2nd aptional fine
sand, can ke of variovs slected cizes, those of srdinary
skill in the art and to whom thig disclomre is directed will
be able to effectvaly ciaiiate and =elect the campe For
example, ih ope cace, well washed sand with effective
particle size <0.80-2.00 mm md i edficient
<l.5, can he wtilized withowt ch a fabrie

sepacaor or seroR P her(pPS 308 PRAME 0902
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11
sand with an effective particle gize «0.50~0.50 mm and
uniformity coefficient of =<1.6 ean be used,

Water proticed from sewage by this invention has neadly
vndetectable levals of the compon sewage comtamination

ca] oxygen demand and suspended solids. The pwified
produet an then be disposed of without concern for human
contact o environuentsl poliufion, It can be rensed for
heusehold, industriz] or irkgation purposes or, discharged
safely ac normal surface pracipitstion mun-off into storm
sewers, ditches, streams or lakes. No separation or sethacl
distances aead be provided Sotn wells, surfoce water, build-
ings of prepetty lines, por does it need particular soil ar

10

. pround water canditions, as do stapdard systems,

Further detailz confirming perfornance of my new systam
can ba appreciated by a review of the togt daty which wag 15
ohtained during an sxtensive on-slte test, a3 well as com-
paring such data to the perfornonce achieved by prior ar
systems similar to these described in my ewlier patents
refetenced above. Fimt in TABLE 1, a summary of Labo-
totary Results and » statiptics] anslysis is provided for the 20
treatroent of an “influent” o wastewsater from 2 residentind
site in Poulsba, Wash. by my new “MODEL M32” waste-

_ water treatment system as desoribed and clmmed hersin.

TABLE | also shows the “efffuent” irested wastewater

discharged from the system, Tremtment pesulls for BOD,, 4
TES, and feeal eoliform (CFUD are provided, Second, in
TABLE 2, further datails of data are provided fiom testing
of my "MODEL M32” as described and claimed Iereimn.
Finally, in TABLE 3, performance data js provided from
earlier tegting of pricr art system. “MODEL M3 1™ of the typa
as deseribed jn the pior art system depicted in FIG. 1.
Tmportaptly, comparable treatment performance is now
gvajlsble in & teatment system which does mot regmire
excavation for placement of a basin or similar treatrent
container; rather, as depicted especially in FIGS. 2 and 4

30

hersin, my new “MODEL M32™ system allene placement of 35

the frestmen: system mound “on grade”. This sieaplifies
criterin for location of such svstems, and also makes them
easier to move in aitustions where location tn new yadars
lyving absarption cath 18 desmable.
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Although verious aspects and elements of the in'vénl:ion
are: herein digclosed for illustrative purposes, it is to he

* understood that the sof] sorface mounted upfow fins] waste-
: L : UAMMBANOD, - water freaiment madule as described herein iz on inwertant
parameters including odor, fecal coliform bacteria, biologi- 5. P

improversents in the sizte of the art of stictores and

" tatetials for trenting wastewster op small, on-gite treatment
_ systems. Although only a faw etemplary sspects have been
. deseribed in detail, various details are sufficiently set forth in
 the figures of the drawing and in the epecification provided

hersin to enable ooz of ordinary skill in the art to make and
vze the invantion(s), which need oot be forther descrihed by

- additional wiiting in this detailed description. Impartantly,

the aspects sod epbudiments described and claimed herein
may be modified from these shows without materially

“departing from the nove teachings and advantages provided

as desetibed hersin, and may he ambodisd in other specific
forms withowt daparting from the spinit or esseniial chare.

- teristics thereof, Tt iz especially pointed out that the size, and
- phape of the basin, and the amount of zand necesgary io
- provide sn sheorption arep of suitnble size, will vary widely

based on wastewnter flow rates to the syster, and hased on,
ground or sei] eonditions below the pnit and into which the
residual irested wastewater if shsorbed. Therefore, the

' embodiments presented hersin are to be considered in all
-mepects ae illustrative snd not restrictive, As such, this

dizclosure iz imtended to cover the stuehires desseibed

'herein and not only structnral squivalents thereof, but also
-equivalent stmetnres. Ninmerous modifications and varia-

tions ere possthle in Light of the shove teschings. 1t is

therefore to be upderstood that within the scope of the
‘appended clabng, the invemtion(s) may be practiced other.

wise than as specifically described hersin, Thus, the scope of
the invention(s) is as deseribed herein and ag set forth in the
appended cleims, and s indicated by the drawing and by the
foregoing deseription, is intended to include variations from
the embodiments provided which are neverthelezs described

by the boad interpretation and range properly afforded to

the plain meaning of the lahpuape of the claims pet forth
helow,

BOe, meT. TES, maJL Fecal ColiorCEY
Tifluent Effivent  Influemt  Effucnt Influent Efflusnt

# of Vilid Samples’ 39 47 A0 4B o] 48
Reange of Samplez 148-726 <l-24 74 £1-5 1.9 ¥ 107-1800 » 10* luet02
Averane of Samples 423 5.8 341 16  254%10° 134
# of 30 Timy Meon Vilues®/ 33 43 36 44 38 44

© Range of 30 Day Mean Valuse 27059841  1LH-217 200558 1023 6w J0P-0724 x 10° 1.0-34.5
Averxpe of 30 Day 431 88 354 1.5 274) v 0¥ . 1
Menn Voltiet
# of FBluent Mewn Vilnes 13 of 43 0 ol 44 B ofdd
*=10/10/200/
# of 30 Ty hfasnp
Range, Effluent 05,9397 A2 1-08.6 9958009
Remooval Efficinncy, %

. Effhusat Rangs 4,0.8,0 },7-22 0-303 -
{1 95 Canfilmes
Efffuent Interquartils 23 1=14 1l
Rt ‘ ‘ :
Medien, Efffuent F 1 . 1
Tnterqiarsile Roige
ALab retilbe by a = & « are treet=d v the number reported forvee In all csleulations, PATENT

“BOD; and TER are axlthmetie means, Feeal Coltfrn ls grometds mean.
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Summary af Testing and’ Results May 8, 2008, 4 span-of 302 calendar days that vielded 48
effluent data daye. A summary of the independent third part
A Glendon® BieFilter Model M32 was tested at a resi- laboratory's results and statistical analyses derived from
dentia} sita i Poulsbo, Wash. from Tul. 10, 2002 through - these dat is prasented in Tabla 1,

TABLE 2

Gilendon BioFilter Toshnalogles, Inc.
Mode! M32, Mindar Rand Sitm

Efftuent Beritva] Bficieqey and 853 Onnfidones Avalyeis
GRT/WA, DOH Report of M2 Texting
Qe 16, 2003
Removal Remuvat Remeval
Sample Infuent FC  Bffluent  Eficicocy % Infinent Effluent Bfficiercy Infuent Effnent Effcinney
Doure CFtF % L0  TC Fo BODS BODS ™% EODS TSR  TER 45 TE%
Ragzline Teat of Infment Print to W32 Tnctilstion,

Mey 10, 2002 NE ' 328 N8 e

T, 1, 2002 Syntarn Startop

Jul, 10, 2002 48 i1 fy=ty 98 4l o 4] 23 17.3
Aug 1, 2002 =001* 402 — 425, 2 2.3 15 1.6 B9.3
Aug, 5, 2002 22 145 "e 148 2 9BE M =) 958
Mg 8, 2002 =200 a8 oA na 2 BT m . 3 B2.d
Ang, 13, 2002 Le L) o] Flord 2 L) 30 1 q96.7
Ang, 15, 2002 i1 <1 g3.9 503 o2 9.5 42 1.5 96.4
Aug. 20, 2002 25 <1 550 372 -} »my 34 1.2 0%
Aug. 22, 2002 46 =l 999 333 -l 994 30 <1 087
Aug. 27, 3003 10 =1 oo 522 = 9.5 21 L6 024
Sep, 13, 2002 &0 <l oog 354 2 994 22 1 na.5
Rep. 24, 2002 120 <1 ook 150 L] a9 kx} 1 L]
Qet 10, 2002 17 <1 w8 435 =2 PLE] 32 <l "9
Cat, 14, 2002 N5 <1 — N8 =2 — W8 3 =
et 15, 2002 e 1 e Mg L] — NE - -
Dt 21, 2002 N5 <1 _ NE L) - NE o _
Dt 24, 2002 i % <1 1) 336 ) 94 15 2 a3

: Bentere Moved Cutt ~Oct. 30, 2002, Mew Renters Occupied Nov, 20, 2002 - Sygnan Tile for ~20 Daye

] ’ 12 14 13 16 i3 15

*Niewn 84683 M- 354 2 . ] 2

5 . 160118 104 3 0.3 7 1

Deviztiap

t @ 95% 201 2131 178 131 LAl I
tanBdstion

Lowear Bourd 21071 «17408 298 1.84 23771 1467

Tieper Bovmd 148205 83408 410 216 . : 2B2XM 2553

‘HWev, 26, 2002 1 <l 53,3 471 5 0RO 9 ] 838
D 3, 2002 NS = - NS 1" — NS <l _—
Taes, 5, 2002 NE =] _ N5 Tnvmlid — s <1 -
Diec. 10, 2002 210 =1 [r=fr) 4323 15 §5.2 his] 1 94,7
Dea. 12, 2002 g € — W 4 — NE 5 —
 Des 17, 2002 - NE =] — NE 15 —_ i) 14 _
Den. 18, 2002 410 =1 950 | 433 [} ars 17 1 241
Dae. 26, 2002 Nz =l — wWa ] — s 2 —_
Jun 2, 2001 1600 <l 9.3 a3p 7 brdd i3 4 878
Jun, 9, 2003 200 <l ey 3z ] at.8 a7 - 7.3
Jet 14, 2003 1080 Coal . %9 [ 2 2.7 % I. 87.4
Jan, 17, 2003 1200 =} P 450 L] B2.6 a7 a1 513
«Jar, 20, 2003 . ’ Elurtdemm/Sinulan Twva Waak, Waetion |

o 19. 28 . 20 27 20 n

cumulntive .

Mean 331958 22 ! s 5 28

“Sitd 476008 B0 : 105 5 9 1

Deviatien

t (@ 9594 2101 2,052 2023 2056 - 2082 2052
canbdenes .

Lower Bound 102326 =902 . A28 A.012 e 1812

TUpper Boumd: 56).a80 5302 434 G578 32 2338

—Fab. &, 2003 Betitthis Flaar -

Feb. 12, 2003 540 1 2R.9 ~ SES b2 959 74 3 Q5.8
Feb. 18, 2003 450 =l 80.9 524 M 25 49 E 97
Feh. 20, 2003 800 41 kel 573 m e 47 =l e
Fih. 25, 2003 ] =1 0.9 555 2 R4 & <l 88,3
Fab. 28, 2003 270 =i ol 315 3 R7.5 47 =1 el
Mar 3, 2003 " Rextors Maved Out |

Maz, 4, 2003 & 1 e a59 18 573 1 1 54
ifar §, 200% 400 =1 =09 T26 16 hr i o 17
o ' 28 kL] 27 34 bA-rE N T

e | REEL: 018398 FRAME: 0904
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TABLE 2-continoed .
Glendon BiaFilter Technolagios, Tne,
Mods! MI2, Minder Rood Site
GRT/WA DOE Report of M132 Testing
Qcr. 16, 2003
. . Remaval Ramoval Remaval
Sample Iofluent FC Bffuent Pffslsney % Influent EBfffpznt  Efficiency  Imffuent Efinent Efficienmzy
Diatw CF = 1000 F& FC BODS BODS % BODE T%% TE8 % TSS
+hiean AG3NEY 18 434 7 i6 2
*&d 418903 K 138 7 17 t
Dieviation
tor Z (@ 558 2080 1,98 2056 1.95 A0F6 106
confidanee .
Levwur Bouni - 14330 w5523 a7 4,647 % 1,859
Upper Berund 533610 4L323 - 9,353 £3 2331
Mat. 29, 2003 New Rentere Ovcupied, Housw - Syrtzm ldia for =26 Day=
Apr, 7, 2003 360 =1 fae NE 2 — 38 1 14
Apr 10, 2003 360 <] g0.3 380 2 =T B 71 <1 968
Ape 15, 2003 13¢ =i | aRe iz b [=1: T B | 2 &1.8
Apts 17, 2003 70 =t og.a 581 =3 an7 a4 <l 7.1
Apr 21, 2003 &0 <l .9 138 L] 8.4 ag BET
Apr. 23, 203 a0 =l we 357 L) 04 35 356
Apr. 14, 20063 ii =1 0.9 423 =2 PR3 30 <l 4.7
Apr 28, 2003 40 =1 289 417 =2 o] o . B4
Aps. 30, 2003 420 =l 5.9 267 -2 ooz 27 t PaS
May 1, 2003 320 =1 209 A492 2 fes kg =] 26,2
May 3, 2003 36 <] 259 420 LI £8.5 32 1 5.5
May 7, ZUD3 el =i 8.9 J27 ~Z 944 34 7.1
May 8, 2003 25 oI 456 <2 s 2 < 6.4
Eud of Thating
n .39 4% 19 a7 ' 4n a5
sumlative
*vican 293003 12 433 [ a4 2
"2 67313 3] 125 7 14 1
Treviatlan
b A el LD&D Lk 1.2 196 1.96 196
ranfidence :
Lot Bound 17B.621  «d,258 384 18 30 1717
Uppar Bound . A0R1B5 30,357 a62 2,001 33 2383
NOTES O ETATISTICAL ANALYSIS

For pimplicity, oll Mean Valuss bave been rounded 1 the nasrast itteger.

For sumpls wizen besr than 30, ¢ jz need, The ¢ valve fr bated on = 1 dagrees of fieedom. Z in uped for onmple Lives sequnf o

Rr mEsaber thay, 30, Ar #5% afidenes lnval
Cetifidence Interval = v, + or — Jt ar Z) (s

th ¢ and Z eontain 0,025 in eoch ],
WHAIT Yy, I the pample mean; x i the tumple stundasd devintlon the ety of

the snred devittiong divided by (n = 1%]. and n'2 i the agam mot of the Minber of ninglen.

All Lower Bamd volues that st minvs

TABLE 3

=] ars intemproted aF o loter bonnd af zero (0),

GLENDON BIOFILTER 1ECHNOLOGIES, Ine,
Meduler BleFilten, Model M31

CET/WA DOH Repart of M32 Testing,
Oct. 16, 3003
Infuemt  Bffuent Removal  Infept Effieenr  Remeval  Influent BEfiuemt  Remeval
FQ F:  FEfficiency % ROD BOD Efficlancy %  TS88 TS5  Efficianey %
Date CFlT= 1000 CFLUJ e = P BoD RRT P T55
How, 28, 1955 13 20 i4.4
Mov. 30, 1905 & 180 12 17.2
Des, 3, 1985 1o 1 E.6
Ter, 7, 1095 ] ‘ 12 28
Due. 13, 1995 B - By
Dec 18, 1995 n 5 2.1
Deo. 21, 1005 =200 36 93.582% 200 4 PR.0009% 0.7 33 24.563%
Do, 28, 1695 [ ‘ 4 "2a
Pre, 28, 1995 g0 4 100%: NRe= 8637 12 BA.20%
Jan, 2, 1004 14 : 3 5
o Jam. 4, 1994 250 11 Fo.004% 200 =3 AR 500% E] 52 BR.E57M
Jaa, 9, 1596 12 <3 4.6 . o
Jam, 11, 1994 2 L G4
Jam. 16, 1394 % ‘ =3 . 4.6
Tun. 18, 1996 o 12 weesn 1m0 ] FraeEn 75 02 I3 PATE NT
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nated wagstewater in a biologically active treatment bed, said
apparais cotprising:
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TABLE ‘3«contmmed
GLENDON BIOFILTER TECHMNOLOGIES, The.
bMedutar BisFilter, Madel M31
Statistizal Aqabi
GRT/VA DOH Report of M33 Testing,
Ot 16, 2003 R .
Influent  Efffuent Removal Infvent Bffpemt  Removal  Influent Effivent  Removad
FC e Dfficiency % ROT  BOD  Efceey % THS T28  Efficiency %
Dot CFU « 1,000 CFU RC pRm ppm BOD pRm ppm T88
Jnn. 23, 1094 12 3 5
Jan, 25, 1896 3 3 2.4
Tan. 30, 1698 4 a3 0.5
Fab. 1, 1096 4 u3 0.2
Fab. 6, [ 596 8 L] 11.5
Fab_ B, [B96 12 €3 T4
Fab. 13, 1996 1 ‘ P . 15
Fab. 20, 1505 o] 5 4,005 180 ed WI T % 3 5 B5.T%
Fub, 22, 15%6 o o X
Fab, 27, 1596 ) it o
Fuh_ 29, 1594 770 2 160 L] BH.1230% 28 02 Do 2BA%
M, 5, 1954 2 . =] . Y
Mar 7, 19585 L 0 100% 0 4 R.03% M 0% BT.ELT%
Mo, 12, 1596 0 3 .14
Mar. 14, 1094 6 2 1
Mar 18, 1594 [}} 3 6
Miar 21, 1595 2 <3 0.3
Mar 25, 1926 e - B ) H 14
Mur 28, 1996 =3 4 |Pa.00E%% NR*"  NR= 57 1 BRIAEY
Apt. 2, 1996 1 <3 1
Apr. 4, 1596 -8 <3 11
Apr. 9, IFR6 L1 o . o )
Apn 11, 1994 030 0 oK% R = 95I3H 43 Lor ] P5555%
T E 35 ' : L '
Mlean BT 456 4.72
Sid 13,657 3003 707
- Devidiog
Z @ rane 1.96 1.06 196
confldence
Tower Boond 417 338 247
Upper Bound 12.90 5.74 657
Apr 14=27, Two Week Siutdown
1994 :
Apn 28, 1905 Resumed Influent Flow .
Apr 30, 1958 0 =4 . &
Mny X, 198G 1320 0 o0 . 160 <4 ShE0% . B T U2
Wy 7, 1986 1 43 1.8
Muy 9, 1984 1 4 1K}
Mmy 14, 1996 kS ) 1.8
bRy 14, 19P6 0 il . LE
Mny 21, 1956 om0 T8 106% nr =4 A8.00% i3 2
Miny 32, 1985 D L] L2
Mny 25, 1994
All Sunplen
[ ‘af 44 A
Menn ez 4.43 . 428
std 12.91 3.27 6.5
Draviation : .
I (@) 5% 196 1556 196
conGdanes
Lewesr Houmd 3ss ‘344 238
Upper Bound 1101 540 B4
Nitet! '
Lk tmcuilit pimcedad by o = or « oom tispted gk the mitiber meposted for nee in sll exloulrtons,
Mit"¥—~—Hot Report=d
The igvention. claimed is:

P&GE 29

sidewalls, and a paripheral rim haﬁﬁgﬁ slected aleva-
tion abeve zaid bettern, gaid bagin bevieg 2 selocted
coptainment vohune V;

{b) a pluality of units of ot least one moss wonsfer
packing media located within gaid besin, said mass

(n) a substantially watertight basin, 22id basiz having an &5

autér beitom mrface adapted for placement og 2 mb-
strate, o inner bottomn surface, aod wpwardly exteading

transfar packing media sized
gurface aren adapted to gupp

i:mpﬁsn: a
iological

organists R E4nd 204G B8 HRAMET 0906
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(e} providing, above esid =t least one screen layer, a
grannlar or porous filter medin having interstitia) pores,
said granuiar or parous filter media further comprising
two or more preselected media portions, mid twe or
more preselectad medis portions comprising st Jeast
{A) a first media portion, and () 2 Bl media portion,
said fina} medin portion being finer in size than said first
media portion; ‘

(1) directing said wastewater to said septic tank; .

(&) directing sajd wastewater from said sepfic tank to said
stendpipe, and thenee to said digtributor pipe;

() aliowing said wastewstar to move upward throngh
said at least one mass tranafer packing media;

(i} allowing said wastewater to migrate upward into said
first metlia portion; .

(i) allowing said wastewates to flow frow gaid first media
portion 1o said fival media portion, without saturating
all of eajd final media pertion, with said wastewster;

(k) allowing said vastewater t fiow from taid final media
portion to soid substre;

() wherein said wastewster i5 effoctively trested for
removal of organic matter, so 28 to provide a tteated
wagtewater #{fuent,

85, The method = st forth in claim 54, wherein smid
wastewater passet fhrough a separator between ssid mags
ransfer packing and said preselected medin portions, zatd
separator substanHally preventing said presclected medin
portiens from migmting inte adjacent prezelected mass
transfer media,

56. The method as set forth in clsim %4, whersin said
wastewater further comprises suspended particulates, and
wherein satd suspended partienlates are substantially physi-
cally removed from eaid wastewater by said two or mere
preselected media portions, .

RECORDED: 10/17/2006
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‘ 24 :
£7. The method zs set forth in clain 54, wherein suid mags
transfer packing media provides sites for hinlogical gravwth

 without plugging of said media, so that gt least & portion of
said organic matter in said wastrwater may be consomed by
&aid biolopicsl growth an said mass tfmnsfar packing media,

58. The method as set forth in 54, farther comprising the

step of allowing ambient air to pass through ssid tnsaturated
final media portion to evaporate a portion of said wasewa-

ten :

59. The method ag set forth in claim 54, wheteln sid
‘Wwegtewater comprises sewage efffnen,

6. The method az set forth in cleim 54, whersis said first
media portion is cotuprises coarse sand,

: 61. The method ac ret forth in claim 54, whersin said faal
media portion comprises fine sand,

62. The: method ag set forth in dlgim 61, wherein eajd fne
sand hae an effective particle size from shoyt 0.50 mm 1o
About 0,60 mm, ‘ )

63, The methad as set forth in claim 62, wherein srid fine
sand hag s vnifermity coefficient of Jess than about 1.5,

- 64, The method as set forth in claim 54, wherein aaid
treated wastewater effluent is collected for reves.

53, The method as gt forth in claim 64, wherain said
collecter treated wastewater us stored for reuss.

66, The method as sct forth in 65, whetein paid treatad
wastewster effluent iz revsed for landseape irtigation,

67, The method ns set forth I claim 84, whorain gaid
treztment meodule is at lenst partially simated on a scapified
surfice native earth, and wherrin said trested wastewater is
directsd into maid searified native earth, for recharge of local
groundwater, - ‘

PATENT

' REEL: 018398 FRAME: 0907

PaGE 36



