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Business M

New H

Individual Homeowner []

Renewal [J

Modification [J

pischargesto \Woodard Cregie = Nortn Lapive Creeke > Lopil Goer

5 puacthutes Rive

Ecologically Sensitive Waterbody: ves O No %
303(d) list? Pathogens O Nutrients [J po [
None /\g Other [

Name of Operator: M'k{ O Connar

Class of municipal wastewater operator:

ADH Approval (EHP-19 Form):

Approved System:

Additional Treatment:

Yes ;i

License Number 6( OO

g o ng wvi>g

No [J

Company Name System Name Design Flow
(gpd)
O [orenco Systems, Inc. Advantex AX20 500
O Ecological Tank, Inc. AquaSafe 500 500
N Norweco, Inc. Norweco (Singular) 960 500
[ |Norweco, Inc. Norweco (Singluar) TNT-500 500
O Clearstream Wastewater |Clearstream 500N+1100 Effluent 500
Systems, Inc. Filter or a post aeration tank
O g;gf:ru‘iaﬁi‘i Treatment \yitiFlo FTB-0.5 >00
O EnviroGuard ENV-0.75 750
O [Consolidated Treatment Nvadic M6-A 500
Systems, Inc. Y
(| Bio-Microbics, Inc. MicroFast ® 0.5/With Uv 500
Disinfection and Post Aeration

Other Comments:
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Arkansas Department of Health and Human Services

) Reoa 1 Nurnber
Division of Health, Environmentat Health Protection Q / 3)6
4815 West Markham, Littte Rock, Arkansas 72205-3867

. K . Fee Schedule for Structures v
individual Onsite System Permit Application _Struclures 1500 sq feet or less $ 30.00
. ; “Structures more than-1500 sq fl and upto 2000 sg ft $-45.00
New Installation
Permit Type 0 Newinstallatio | *Skructures mare than 2000 sq f and up ta 3000 sg & $ 90.00
. . Structure more than 3000 sq ft and up to 4000 sq ft $120.00
k{ AReration/Rapair Structures more than 4000 sq ft $150.00

. : ‘Alteration and Repair -~ | : $ 50.00-
| Treatment Type (check one) - 5 )

~sposal Method (check one)
D STD = Standard Septic Tank ATU = Asrobic Treatment Plant” STD = Standard Absorption Field l:] LPD = Low Prassure Distrioution
1SF= Intermittent Sand Filter RSF = Recirculating Sand Fliter SUR = Surface Disgharge . [ HLD = Holding Tank
[] PMF = Proprietary Media Filter ] RGF = Recirculating Gravel Fiter £ CPF = Capping Fill  -* ‘[ SRL = Sedal Distribution
1 QTH = Other (Describa) {0 HLD = Haiding Tank . 113 OTH = Other

: W = Drip- lmigation

i . . 65434&2& PO 1562

1. Owners/Applicants Name ~ KELLY OLIVIER _ 2."Phone Number 830 ;5. 8299  CFLL
ANTHONY FOREST PRODICTS o, - URBANA (PF CE 870+ %2- 30p oFriE

3. Maifing Address '

) ) : 4. County
P.O_BOX 724, STRONG, ARMANSAS 71745 L UNION_ CONTY
\’ 5. Addre=g of Proposed S—Stem (ifa 911 adﬁress is not avallib(e attath detailed directions or map.)

| XA mMNA Ro4, sTRoNG, ARMANSKS . 7/745
& Subdl isian Nafe

W } 7. Ap;}%l Bate la Damﬁmen' je. Lot Nymiber ]

MA
1-2_5?31 Dimensions 11. Total Area (Acres) 12. Nd. of BedraoAmsr or No. of Persons (Commercial) 13, Est Daily Flovy (GPD)
A T4 Ae. - 10 EMPOES €@ 15 &ML/CQM 300 GAL / DAY
14.. Baef Legal Descnpnon of-Property (Attach a separate shes} of paper if nacessary.)
NE Y% oF

TH NE M ok SECTION 1), T 125, R I3 LJ UNJON cm/rf AR

1715, Water Supply (Specnfy supplier if-Public Water.) h 18. GF’S Coordlnalss 3}"0’ 340, A |
JITRONE _WATER ASSOC, I |
17._Soil Deternination (Primary Area -_Indicate the depth to items a-f f ohserved in the sail (designate inches).
[ a. Bedrack ] b BSWT ¢ MSWT d, LSWT e, Adi, i LSW g RCMDepth - n

; , |
“f observed in the soil {(designate inches). :
f Adi LSWT F i

3 d g depth
e : - j ; ] QOn_jT:n_mgmﬁMij
L | -
19 Percolation Test {(minfin) ~ non-soil centified DRs
I

20. System Si . -
- te forHole - - a. Size of SQ)E::“TB:E 1 T gal | f Trench Depth inches
Raua fartcle2 W [ b. Size"of Dose Tank___ | - gal__|. g. Trench Spacing | feet
‘Rate for Hoie 3 c. Absorption Area 5| h Medll : S \
Alt Arga Perc 7 d. Number of Fieid Lines )
Average Perc. (1-3) = 1 e Length of Fleid Lines
conments | UNSITABLE FR S0l ABSORPTION TﬂENcHE} A NBRWECO” MOGEL %G
TRENT MENT PAMANT Had

BEEN DESIGNED - Fm THIS RESIDEVCE
(SEE_ATTACHED &w A SPRC,)

. 1 certify that i have conducted the above tests. and that the abave listed, infonmation i is in accardance with the la!es& requirements of the

Arkansas Division of Health Rules and Regulations Penzanmng to Onsite Wastewnter Systems, Desngnated Representatwes and installers.
_ o DES)ENATED REP 73
Signature . -

_ Edde 3ilumm £

0.R, Number
EDDE SULLIVAN 7-19-1 . pames
yped Name

. Date . Phone Number
~

22. Approval of Health Autharity: The information above has been reviewad and found to meet the naqunremems of the Division of Health for

onsﬁe wastewater systems,

E] The Division has visited the site, exammed the sails and made an lm.erpretauun of the soil pmpartxes .

. .
A PERMIT FOR CONSTRUCTION Is hereby issued. ‘

Environmental Health Specialist .. Date /Qj 7 J

EHP-19 (R 3/07)
/m/‘ S Sl s st A




Arkansas Department of Health and Human Services
Division of-Health, Environmental Health Protection
4815 West Markham, Little Rock, Atkansas 72205-3867

Receipt Number

. L . ] Fee Schedule for Structures AR
Individual Onslte System Permit Application o ] Stmctures 1500. sq feet or less $ 30.00
’ ; ; ‘Suuctures more than 1500 sq ft and up te 2000 sq ft $ -45.00
Pemit Type N D ) New Installatlon ) - sStructures more than 2000 sq ft and up to 3000 sq ft $ 90.00
Structure more than 3000 sq fi and up to 4000 sq fl $120.00
Alteration/Repair Structures more than 4000 sq ft _ $150.00
“Alteration and Repair $ 50.00-

Bt q Treatment Type (check one) | -

~sposal Method (check one)
J:], STD = Standard Septic Tank ATU = Aerobic Treatment Plant” STD.= Standard Absorption Field [] LPD = Low Pressure Distribution
|SF= Intemittent Sand Filter RSF = Recirculating Sand Filter SUR = Surface Discharge . [ HLD = Holdirg Tank
[] PMF = Proprietary Media Filter [] RGF = Recirculating Grave| Fitter | €] CFF = Capping Fill - ‘3 SRL = Serial Distribution
[ OTH = Other (Describe) [0 HLD = Holding Tank { [J OTH=Other . : [:] D?P

anln anon )
CERGARD 2037562
1. Owner’s/Applicant‘s Name  KELLY OLIV/EO W)

’ 2. Phone Number 870- 310 3393 CALL
| ANTHON'Y FOREST PRODUCTS Cp, = URBANA OPFICE R 870 %z 3206 OFFiQ:
3. Mailing Address 4. County

PO. 80X 724, STRONG, ARHANSAS 71745 : UNION CC’ONT‘/’

5. Addrees of Praposed fstem (fa 911 address is not avallable attath detailed dlrECthnS ormap.)

_ ﬁ: 12367 ORBANK RoAD, STRNE, ARUANSAS . 7/ 745 T
6. Subdiyision Narhe Y 7 App oval Date 8. Date Recorded i 9. Lot Number
WA B 4 |

A/A
10. Lot Dimensions = | 11. Total Area (Acres)

) - 12, No. of Bedroums or No. of Persons (Commerdial) 13. Est. Daily Flow (GPD)
SEE ATT! 54 A, 20 EMANYEES @ 15 Gil/pat 300 &AL/ DAY
14. Bnef Legal Description of-Property (Aftach a separate sheet of paperif necessary.) - :
NE M oF THt NE M4 0 SECTION thy, T 185, RIS a) UNION cm/rf MR
| 15. Water Supply (Specify supplier if-Public Water.)

. |7 16. GPSCuordmates 3300 340 I /V
ITRONG wATER ASsoC, 5

U -
916" 37, 68" &
17. Soil Detemuination (Pramary Area) -_Indicate the depth to tems a-f rf observed in the sail (designate inches). §
[ a Bedrock | b. BSWT CMSWT 1 d. LSWT

e Adi. MSWT ™ T AL LSWT T q HC/Depth [ h. Loading Rate [GPDIf) ]
18. Soil Determination (Secondarv Area) " Indicate the depth la iterns .a-f-'.'rf observed in the soil {(designate inche§). :
li aBediock [ b BSWT T c MSWT [ d (SWT I e Adi MSWT £ AQLLSWT [ 0. HC/Deoth h. Loading Rate (GPDATY TI
19.-Percalation Test (minfin) - non-soil cedtified DRs 20. System Size -
Rate forHole 1- - o, a. Size of Septic Tank qgal f. Trench Depth ] [ inches
Rate for Hole 2 Ko .- | b.Size'of Dose Tank . | - ‘gal_|. g. Trench Spacing R | feet
Rate for Hole 3 Y c. Absorption Area f° | h. Media :
Alt Area Perc 9, " | d. Number of Field Lines
Average Perc. {1-3) =< e. Length of Field Lines
Ci s
comens | UNSVITRSILE . F@R S04 ABSORPTION TﬂENcHEJ

A “NORWECO™ MODEL ‘/‘éﬁ -0 chp
TREKTMENT PMNT HaS  BEEN DESIGNED - Fm THIS RESIDENCE
(SEE_KTTACHED PLAMS AN . JPEC.)

. 1 cettify that | have conducted the above tests. and that the above listed, informiation is in accordance with the latest requirements of the
Arkansas Division of Health Rules and Regulations Pertaming to Onsxte Wastewater Systems, Deslgnated Representanves and Installers.

Edde 3 Woan | DESIGNATED REP

Signalure

/73

Title o D.R, Number

CEDOE SULLIVAN LS/ 4L T2 e
Typed Name ate

: . Phone Number

ki

22, Approval of Health Authority: The information above has been re\newed and found to meel the requnrements of the DlVLSlon of Health for
onsrte wastewater systems.

E] The Division has visited the site, examined the soils and made an interpretéiion of the soil properties

A PERMIT FOR CONSTRUCTION is hereby issued.

‘ Environmental Health Specialis

Date

EHPAS (R 3/07)



On—sit-é-I\/laintenanceContract - o

Date
Homeowner

Property address

Contact numbér

7-18-)
MTHONY FOREST PRIDVCTS G,
i ate .
sThoNG , M 71765

KELLY OLJVIER

items to be reviewed, at minimum, each 6 months for 2 years. After 2 years, this 4
contract is renewable for a yearly fee.

Chlorine residual
PH

Evaluation of system components, maotar, wiring, alarm, etc

Document findings, and.file necessary paper work with Health Department

This contract does not include the cost of chlorine tablets, replacement ozone bulbs, or any
damaged components.

Omp

Signature

Mike O'Connor

Clear Flow : ;
P.O. Box 992
Cabot, Arkansas 72023 :

Office phone: 501-843-8202
Mobile phone: 501-517-7198
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Constracted Disshurgd Renitho

Whon a dizohatging sewer system 15 installef om Jvatons with Sited S0 Aleng s
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3l Wk AW VWY

TOTAL AC. 111 &

PERVIOUS AREA AC. 6.16 +
BLDG. AC. 1.10 £
PAVEMENT AC. 0.05 £
ON SITE TOTAL AC. 7.31
OFF SITE AC. 0 *
TOTAL AC. 731 &
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CLEAR FLOW 4 WASTEWATER MANAGEMENT COMPANY

Mike O’Connor Michael@ArkansasSeptic.com
P.O. Box 992 Office 501-517-7198
Cabot, AR 72023 Fax 501-843-2546

September 22, 2011

Adeq

Water Div.

To whom it may concern;

The treatment plant proposed for Anthony Forrest Products will use the Norweco model 960 as submitted
By Strider Consulting Feb 25, 2010.

Sincerely,
Clear Flow

Mike O’Connor
DR # 60-37

TNON/T000 T JONNODO HMIRN +97¢Z¢98T08 Xvd RV6T:0T TT0¢/¢%/60



norwecor

SINGULAIR® BIO-KINETIC®

WASTEWATER TREATMENT SYSTEM
MODEL 960

GENERAL SPECIFICATIONS

The contractor shall furnish and install one complete Singulair Bio-Kinetic wastewater treatment
system with all necessary parts and equipment as described in the following specifications.
Treatment of the domestic wastewater shall be accomplished by the extended aeration process
with non-mechanical flow equalization, pretreatment of the influent and filtration of the final
effluent. The treatment system shall provide primary, secondary and tertiary treatment of the
wastewater flow, and if required, chlorination and dechlorination of the effluent prior to discharge.
All treatment processes shall be contained within reinforced precast concrete tankage meeting
the requirements of ACI Standard 318. The wastewater treatment system shall be a Singulair
Model 960 as manufactured by Norweco, Inc., Norwalk, Ohio, USA. Systems utilizing fiberglass,
steel, or plastic tankage are subject to flotation when dewatered and shall not be considered for
this application.

The wastewater treatment system shall include precast concrete tankage providing separate
pretreatment, aeration and final clarification chambers. The tankage shall be furnished with
cast-in-place inlets, submerged transfer ports, aerator mounting casting with removable cover,
cast-in-place molded plastic vent assembly, cast-in-place outlet coupling and Bio-Kinetic system
mounting casting with removable cover. Principal items of electro-mechanical equipment supplied
with the Singulair system shall be a 1725 RPM mechanical aerator, UL Listed Service Pro
electrical control center with MCD technology, Bio-Static sludge return and Bio-Kinetic tertiary
treatment device for flow equalization and final filtration of system effluent.
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SINGULRIR®

OPERATING CONDITIONS

Total holding capacity of the system shall provide a minimum of 48 hour retention of the daily flow. The pretreatment chamber
shall provide at least 18 hour retention, the extended aeration chamber shall provide at least 24 hour retention and the clarification
chamber shall provide at least 6 hour retention. The non-mechanical flow equalization device shall increase each individual
chamber and total system retention time in direct proportion to loading. Design of the system shall include a compartmented
tank and non-mechanical flow equalization device to insure successful treatment performance without upset even when the
significant runoff period is six hours. Hydraulic design considerations of the system and flow equalization device shall be such
that intermittent peak flow factors as high as four shall not upset hydraulic reliability within the system. Capability of the system
to perform as outlined, when built by an approved manufacturer, shall be certified by an independent testing laboratory and
approved for use by the local governing regulatory agency.

PRETREATMENT CHAMBER

The pretreatment chamber shall be an integral part of the wastewater treatment system. All domestic wastewater shall be
preconditioned and flow equalized while passing through the pretreatment chamber prior to being introduced to the extended
aeration chamber. The outlet of the pretreatment chamber shall be equipped with a discharge tee that extends vertically into the
liquid so that only the preconditioned equalized flow from the center area of the chamber is displaced to the extended aeration
chamber. The discharge tee and transfer port shall be of adequate size to handle a peak flow factor of four without restricting the
outlet and disturbing hydraulic displacement to the extended aeration chamber. Aremovable inspection cover shall be castinto
the top of the pretreatment chamber to allow tank and transfer tee inspection. As a safety measure, the uncovered opening shall
be small enough to insure that the tank cannot be entered for inspection or service.

ALTERNATE INLET REMOVABLE INSPECTION COVER
LOCATION Nﬂ WITH CAST-IN-PLACE HANDLE
il

AERATOR MOUNTING CASTING

AND COVER WITH FRESH AR
VENT ASSEMBLY

CAST-IN-PLACE PRETREATMENT
CHAMBER TRANSFER TEE

BIO-KINETIC SYSTEM

{ EFFLUENT LINE

BIO-KINETIC SYSTEM MOUNTING
CASTING AND COVER

PRETREATMENT e
CHAMBER

INLET LINE

ALTERNATE INLET
LOCATION

BIO-STATIC SLUDGE
RETURN

EXTENDED AERATION FINAL CLARIFICATION
CHAMBER —PLANVIEW CHAMBER

AERATION CHAMBER

The extended aeration chamber shall provide in excess of 24 hour retention of the equalized daily flow. The chamber shall be of
sufficient size to provide a minimum of 80 cubic feet of tank capacity per pound of applied BOD. The aeration chamber
length-width-depth ratio shall be designed to insure uniform tank mixing and provide optimum treatment. The aeration chamber(s)
shall be an integral part of the system flow path and constructed of properly reinforced 5,000 PSI, 28 day compression strength
precast concrete. All castings used to construct the precast concrete tankage shall be monolithic units with external and
internal walls incorporated into each section.




FINAL CLARIFICATION CHAMBER

The final clarification chamber shall consist of 5 functionally independent zones operating together to provide satisfactory
settling and clarification of the equalized flow. An inlet zone shall be provided and shall dissipate transfer turbulence at the flow
inlet of the clarification chamber. Its performance shall also eliminate turbulence in other zones of the clarifier. Liquid shall be
hydraulically displaced from the inlet zone to the sludge return zone. Hydraulic currents shall sweep settied sludge from the
hoppered walls and return these solids via the inlet zone to the aeration chamber. As solids are removed, liquid is displaced to
the hopper zone of the clarifier. In this zone, settling by gravity takes place. Three of the four sidewalls are slanted to form a
hopper which directs all settled material back to the

sludge return zone. Clarified liquid from the hopper  oprionaL AERATOR FRESH AIR VENT ASSEMBLY

zone shall be displaced into the final settling zone to ~ EXTENSIONRISER OPTIONAL BLUE GRYSTAL

provide additional clarification of the liquid. The liquid  SINGULAIR AERATOR CHLORINATION SYSTEM

is finally displaced to the outlet zone for final filtration ~ aerator OPTIONAL BIO-NEUTRALIZER

and discharge from the system. Non-mechanical MOUNTING CASTING PRCHLORINATION SYSTEM

equalization of the flow, through all 5 independent ~ UNDERGROUND POWER ____ casis it P e

zones, shall provide optimal settling and clarification. ~ CONTROL CENTER 7 N e RISER
i;lélé'lg;?gg&gg =% : = ] : ~w___BIO-KINETIC SYSTEM

BIO-STATIC® SLUDGE RETURN e AE AN N 4 g TG GASTNG

B , &

A Bio-Static sludge return shall be installed into the (Y — f=p) 22| =

cast-in-place opening(s) in the aeration/clarification ] | | ; EFFLUENT LINE

chamber wall to provide positive return of settled solids.  INLETLINE f 1 L ' :

Aeration chamber hydraulic currents shall enter the : ] B . A

sludge return(s) and be directed into the sludge return 3 X

zone of the clarification chamber. The Bio-Static sludge m%s“/ 8 l R

return shall accomplish resuspension and return of & °

settled solids without disturbing the clarified liquid in PRI AR YIRS (PRI AR PSS

the final settling zone and outlet zone. ErAMBER SECTION VIEW N

MECHANICAL AERATOR

Each Singulair aerator shall be installed in a concrete aerator mounting casting above the aeration chamber. Fresh air shall be
supplied through a molded plastic vent assembly cast into the concrete access cover above the aerator. The Singulair aerator
shall include plated mounting brackets, NEMA 6 rated electrical connector, UL recognized fractional horsepower motor, molded
plastic lifting handle, molded plastic air intake screens,
molded plastic foam restrictor, stainless steel aspirator shaft
and molded glass-filled nylon aspirator tip. The motor shall

VENTANTLROTATION  contain precision manufactured o-ring type seals installed
between the motor shell and the machined aluminum endbells

AERATOR BRACKET  tO insure watertight integrity is maintained. Molded Viton
MOUNTING GRECYS  elastomer shaft seals shall be utilized to protect the bearings
from contamination. Only the stainless steel aspirator shaft
and glass-filled nylon aspirator tip shall be installed in contact

with the liquid. There shall be no submerged electrical motors,

OPTIONAL AERATOR . . . .. . . . .
RISERCASTNG  bearings or fixed air piping in the aeration system. Singulair
aerator motors shall be designed not to exceed the motor

nameplate rating when installed and operated as
AR A TR M e recommended for the system. The fractional horsepower
aerator motor shall be equipped with a foam restrictor to

LIFTING HANDLE FRESH AIR VENT ASSEMBLY

MOISTURE RESISTANT
ELECTRICAL CONNECTOR

VENTED COVER

UNDERGROUND
POWER CABLE.
ROUTE DIRECTLY
TO EDGE OF TANK.
DO NOT ALLOW CABLE
TO CROSS INSPECTION
COVER ON TANK TOP.

GROUT OR SYNTHETIC protect the motor against high water and foam. The motor
CASTING AND POWER shall be 4 pole, 1725 RPM, 115 volt, 60 Hertz, single phase,
CABLE ENTRANCE. SINGULAIR AERATOR  hall bearing constructed with a 1.0 service factor. It shall
—RESIEN FLOW LINE draw less than 4.0 amps when operating at the rated
AERATION CHAMBER 2 roamResTRicTor N@meplate voltage. Aerator motors without UL recognition
have not demonstrated compliance with international
electrical standards for safety and reliability and shall not be

ASPIRATOR SHAFT asPIRaTORTIP  considered for this application.




BIO-KINETIC"

SERVICE PRO® ELECTRICAL CONTROL CENTER

The Service Pro electrical control center with MCD technology e

AUXILIARY INPUT

shall provide Monitoring, Compliance and Diagnostic functions for ~ cLock . LABEL PAD

the Singulair treatment plant using a microprocessor based

platform. The Service Pro control center shall contain nonvolatile t&ﬁ?R AUX'L'GEL;
o

memory to prevent loss of programming in the event of a power
failure. The pre-wired controls shall be mounted in a lockable ALARM

NEMA rated enclosure designed specifically for outdooruse. Each  figgr
Service Pro control center shall be a UL Listed assembly and

shall include a time clock, alarm light, reset button, power switch,  prone |
power light, phone light, aerator alarm light and three auxiliary “eHT

alarm lights. The control center shall monitor all treatment system

operating conditions including aerator over current, aerator under AERATOR

AUXILIARY INPUT
LABEL PAD

T AUXILIARY 2
LIGHT

N\ AUXILIARY INPUT

. . LIGHT LABEL PAD
current and open motor circuit. In the event the control center
fietects one of these 'condmons, power tq the aeratc_>r shallbe ... p N AUXILIARY 3
interrupted, a diagnostic sequence shall begin and the visual alarm  BuTTon ON LIGHT
shall activate. After a programmed recovery interval, an automatic /no/m/v:oo, INC.
i g . NORWALK, OHIO
restart attempt shall be initiated. If normal aerator operation does  controL center USA . POWER

INSERT OFF SWITCH

not resume during 24 programmed recovery and restart cycles,
the audible alarm shall activate and the telemetry system shall
report the specific condition to the Service Pro monitering center. In the event that any of the auxiliary inputs detect abnormal
operation of the treatment system auxiliary equipment, the audible and visual alarms shall immediately activate and the telemetry
system shall report the alarm condition to the monitoring center. The service provider shall automatically be notified by the
Service Pro monitoring center of the specific alarm condition using phone, fax or email.

TIME CLOCK

J/

The aerator run cycle shall be controlled by an adjustable, pre-wired time clock. The minimum setting shall not permit the
aerator to be “off” for more than 30 minutes per hour. It shall be adjustable in 5 minute increments and designed such that any
adjustment results in additional run time up to “continuous” operation (60 minutes per hour). Use of a time clock can seriously
affect system performance and operating cost. Systems that have
not been performance certified at the minimum time clock setting
by an independent testing laboratory shall not be considered for
this application.

SERVICE PRO® MONITORING CENTER

The Service Pro monitoring center shall include a 128 bit encrypted
password protected website for interface with the monitoring center
database. Access to the secure website shall be obtained through
a unique user name and password that provides tiered access to
data from monitored treatment systems. Access level tiers shall
include distributors, service providers, regulatory agencies and
individual system owners. Distributors and service providers shall
be able to create accounts, maintain service records and grant
regulatory agencies access to the information. Individual system
owners shall be able to view information regarding their own
systems, as well as download instructional information. Integrity
of stored data shall be maintained through the use of multiple
www.servicepromcd.com servers operating in geographically isolated locations.




SPECIFICATIONS

BIO-KINETIC® SYSTEM

A Bio-Kinetic system shall be installed in the mounting casting(s) above the clarification chamber. Each Bio-Kinetic system
shall provide non-mechanical flow equalization through all plant processes including pretreatment, aeration, clarification, tertiary
filtration, chlorination and dechlorination. The assembly shall be supplied with locking lugs and removable moisture/vapor shield
and shall consist of a design flow and peak flow micronically molded filter,

baffled perimeter settling zone, flow distribution deck, lifting handles, level B e oVER OPTIONAL BLUZ CRYSTAL
mdtqator, adjustment lugs, optional chlgrlngtlon feed tube, unbaffled perlmgter OPTIONAL BIOKINETIC OPTIONAL BIONEUTRALIZER
settling zone, solids contact zone, vertical inlet zone, compartmented settling SYSTEM RISER [ DECHLORINATION SYSTEM
zone consisting of 42 baffled chamber plates, effluent stilling well, final ORI AAE AT

discharge zone, adjustable outlet weir, optional dechlorination feed tube, — ENSHED d T FINISHED

. GRADE ;//\//\//
outlet zone and gasketed discharge flange. All components shall be  ycroncay S

manufactured from inert synthetic materials or rubber, assembled in circular ~ MOLDED PEAKFLOW

X
\\/6 BIO-KINETIC SYSTEM
MOUNTING CASTING

BUBBLE LEVEL

2 PP

LA SR PR

fashion and connected to a plastic outlet coupling. The outlet coupling PEAK FLOW \ g

shall accept a 4" diameter, Schedule 40, PVC pipe. Each Bio-Kinetic system  EQUALIZATION PORT \ 4|\ ] ADJUSTMENTLUGS

shall be mstallgd V'Vlth the inverts of t_h_e des!gn ﬂovy equalization ports located g sramep FLow T4 A oot

at the normal liquid level of the clarifier. If intermittent flow rates exceedthe  EQUALIZATION PORT > el

capacity of the design flow ports, flow shall be held upstream until the = DESIGN FLOW LINE U' TS

intermittent flow dissipates. If the intermittent flow continues to increase,  pesien FLow 5 EFELUENT LINE

the liquid level may reach a pair of sustained flow equalization ports. With =~ EQUALIZATION PORT |x

four ports in use, flow through the system increases while continuing to  Bio-static Ll-‘ CAST-IN-PLACE

provide flow equalization to all upstream and downstream processes. Peak ~ SrUP%F RETURN QUTLET COUPLING

flow equalization ports are supplied but should not be required in a properly  gEPA IR R METERAL MICRONICALLY MOLDED

sized system. Optional Blue Crystal and Bio-Neutralizer tablet feed tubes DESIGN FLOW FILTER
L. 3 i COMPARTMENTED

shall be positioned such that the flow-activated chemical cannot make contact ~ SETTLING zZoNE FILTER MEDIA RETAINER

with the liquid upstream of the feed tubes.
FLOW EQUALIZATION

The wastewater treatment system shall include a non-mechanical, demand use, flow equalization device. The device shall
control normal residential flow rates and reduce typical residential flow surges. The flow equalization rate shall be dependent
upon the specific loading pattern and the duration of flow surges. At the 600 gallon per day NSF Standard 40 design loading
schedule, minimum performance of the device shall equalize daily flow an average of 50%.

BLUE CRYSTAL® CHLORINATION SYSTEM (Optional)

The Singulair system shall be furnished complete with a tablet feeder and a six month supply of Blue Crystal disinfecting
tablets. Blue Crystal tablets shall be specifically formulated for consistent chlorine dosage and effluent disinfection to the
sustained, variable and intermittent flows that are typical of domestic wastewater treatment systems. The tablets shall be
manufactured from pure calcium hypochlorite and contain a minimum of 70% available chlorine. Each tablet shall be 25/s"
diameter, compressed to a 1" thickness, weigh approximately 5 ounces and be white in color with blue crystals for easy
identification. The tablets shall dissolve in direct proportion to the flow rate, releasing controlled amounts of chlorine.

BIO-NEUTRALIZER® DECHLORINATION SYSTEM (Optional)

The Singulair system shall be furnished complete with a tablet feeder and a six month supply of Bio-Neutralizer dechlorination
tablets. The dechlorination tablets shall contain active ingredients specially formulated to chemically neutralize both free and
combined chlorine. Each tablet shall be 254" diameter, compressed to a '*/+¢" thickness, weigh approximately 5 ounces and be
green in color for easy identification. The tablets shall dissolve slowly, releasing controlled amounts of chemical for the
instantaneous removal of residual chlorine from the system effluent.



WARRANTY AND EXCHANGE PROGRAM

The manufacturer shall provide a three year limited warranty for
each Singulair aerator, Service Pro control center and Bio-Kinetic
system purchased from the manufacturer. A comprehensive
exchange program offers Singulair owners a lifetime of equipment
protection. The distributor shall provide warranty and exchange
program details to the regulatory agency, contractor and customer
as required.

EQUIPMENT MANUFACTURER

3 Yeaf Limited Lifetime Exchange *
Warranty Program

S

The equipment specified herein shall be the product of a manufacturer having a minimum of seven years
experience in the construction of prefabricated wastewater treatment equipment and systems. Bids shall be
prepared on the basis of the equipment and material specified herein for purposes of determining the low bid.
This is not done, however, to eliminate other products or equipment of equal quality and efficiency. If equipment
is to be substituted, approval of such substitution must be made prior to execution of any order. It is assumed
that substitution will result in a reduction of cost to the contractor and that if accepted, these savings will be
passed along by a reduction in the base bid.

SINGULAIR® MODEL 960 DATA CHART

Designation: Model 960- 500 GPD 750 GPD 1000 GPD 1250 GPD 1500 GPD

Daily Treatment Capacity 500/600 750/800 1000 1250 1500
(Gallons Per Day)

Total System Capacity 1300 1600 2300 2850 3400
(Gallons)

Number of Singulair
Aerators

Number of Bio-Kinetic
Systems

Number of Bio-Static
Sludge Returns

Drawing Number (PC-5-)

PROGRESS THROUGH SERVICE SINCE 1906

norwecor DISTRIBUTED LOCALLY BY:

220 REPUBLIC STREET
NORWALK, OHIO, USA 44857-1156
TELEPHONE (419) 668-4471

FAX (419) 663-5440
www.norweco.com

Norweco® Norweco.com®, Singulair®, Modulair®, Travalair®, Singulair Green®, Lift-Rail® Microsonic® Bio-Dynamic® Bio-Sanitizer®,
Bio-Neutralizer®, Bio-Kinetic®, Bio-Static®, Bio-Gem®, Bio-Max®, Bio-Regeneration® Bio-Perc®, Blue Crystal®, ClearCheck®, ChemCheck®,
Service Pro®, Grease Buster® and “BUSTER” logo® are registered trademarks of Norwalk Wastewater Equipment Company, Inc.

©MMX NORWECO, INC.
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WASTEWATER
TECHNOLOGY

Report on Evaluation of under the provisions of
Norweco Inc. NSF Standard 40
Singulair® Model 960 on Individual Aerobic
Wastewater Treatment System Wastewater Treatment Plants

NSF International
3475 Plymouth Road
PO Box 130140
Ann Arbor, Michigan 48113-0140 USA



EXECUTIVE SUMMARY

Testing of the Singulair® Model 960 Wastewater Treatment System was conducted under the provisions of ANSI/NSF
Standard 40 for Individual Aerobic Wastewater Treatment Plants (July 1990 revision). ANSI/NSF Standard 40 was
developed by the NSF Joint Committee on Wastewater Technology.

The performance evaluation was conducted at the NSF Wastewater Technology Test Facility in Chelsea, Michigan, using
wastewater diveried fromthe Chelsea municipal wastewater collection system.- The evaluation consisted of seven months
of testing, during which a seven and a half week stress test was conducted. The evaluation consisted of three weeks of
dosing without sampling to allow for plant start-up, sixteen weeks of dosing at design flow, seven weeks of stress test and
three weeks of dosing at design flow. Sampling started in the early summer and continued through the fall and into winter,
covering a full range of operating temperatures.

Standard 40, in Section H. (3) of Appendix A, provides for exclusion of up to ten percent of the effluent sample days, not
to exceed one during stress testing, in completing the pass/fail determination. No sample days were excluded in the pass/fail
determination for this evaluation.

Over the course of the evaluation, the average effluent BOD, was 6 mg/L, ranging between <5 and 18 mg/L, and the average
effluent suspended solids was 10 mg/L, ranging between <5 and 37 mg/L.. The effluent pH ranged from 7.7 (0 8.2.

The Singulair® Model 960 produced an effluent that successfully met the performance requirements established by
ANSI/NSF Standard 40 for Class I effluent:

The maximum arithmetic mean of seven consecutive sample days was 10 mg/LL for BOD4 and 19 mg/L for
suspended solids, both well below the allowed maximum of 45 mg/L.. The maximum arithmetic mean of 30
consecutive sample days was 8 mg/L for BOD; and 13 mg/L for suspended solids, both well below the
allowed maximum of 30 mg/L.. Average removal rates for 30 consecutive sample days ranged from 95 to 97
percent for BOD; and from 94 to 98 percent for suspended solids, consistently above the requirement of 85
percent.

The effluent pH during the entire evaluation ranged between 7.7 and 8.2 within the required range of 6.0 to 9.0. The plant
also met the requirements for noise levels (Iess than 60 dbA at a distance of 20 feet) and color, threshold odor, oily film and
foam.
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CERTIFICATION

NSF International has determined by performance evaluation under the provisions of ANSI/NSF Standard 40 (revised July
1990) that the Singulair® Model 960 Wastewater Treatment System manufactured by Norweco, Inc., has fulfilled the
requirements of ANSI/NSF Standard 40. The Norweco Singulair® Model 960 has therefore been authorized to bear the

INSF Mark so long as Norweco continues to meet the requirements of Standard 40 and NSF General and Program Specific
Policies.

General performance evaluation and stress tests were performed at the. Wastewater Technology Site of NSF International,
located in Chelsea, Michigan. The raw waste utilized in the test was diverted comminuted municipal waste. The
characteristics of the waste are included in the tabulated data of this report.

The observations and analyses included in this report are certified to be correct and true copies of the data secured during
the performance tests conducted by NSF on the wastewater treatment plants described herein. The manufacturer has agreed
to present the data in this certification in its entirety whenever il is used in advertising, prospectuses, bids or similar uses.

)

/
Thouéae/]./ Bruursema Thomas Stevens
General Manager Manager
Wastewater Treatment Unit Certification Engineering and Research Services
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The aerator run cycle is controlled by the use of a time clock. Its design does not permit the aerator to be "off" more than
thirty minutes per hour. While the time clock is adjustable, any adjustment automatically results in additional run time.
The seven month test was performed at full design load (500 gpd), with the aerator running only thirty minutes per hour.

From the acration chamber, the wastewater passes by hydraulic displacement into the clarification chamber through a cast-
in-place transfer port located at the bottom of the wall between the aeration chamber and the clarification chamber. Initial
separation of solids takes place in the clarification chamber. The quiescent design of the clarification chamber allows
gravity settling of the solids and sludge. Three of the four side walls in the clarifier are sloped to form a hopper. These 60°
sloped walls direct material down to the transfer opening. A stationary sludge retum device, located in the clarifier, utilizes
hydraulic currents to return settled activated studge from the bottom of the clarifier back to the aeration chamber.

A Bio-Kinetic® System, connected to an outlet coupling cast into the concrete tank, provides the final treatment stage. The
Bio-Kinetic® System is located in the center of the clarification chamber and extends down into the chamber. The outlet
coupling allows for installation and service of the System from ground level. The System is made up of three filtration
zones, seven settling zones and three pairs of flow equalization ports. Wastewater from the aeration chamber flows up
through the clarification chamber to the Bio-Kinetic® System where it passes through the design flow filter mesh that
extends around the baffled perimeter settling zone. The design flow filter mesh provides for initial filtration and entrapment
of solids. Peak flow filter mesh is located above the design flow mesh. Flow control through the System is provided by
two design flow equalization ports and two sustained flow equalization ports. The ports become submerged orifices as the
water level in the chamber rises, equalizing the flow rate through the entire plant. Exireme hydraulic flows are handled
through a pair of peak flow equalization ports, which act to return the plant to normal operating levels. All flow passing
through the flow equalization ports drops to a deck that directs flow through an optional chlorine tablet feeder and vertically
downward to the unbaffled perimeter settling zone. From this area, flow is displaced to the contact basin and then onto the
baffled chamber plates. A continuous baffle on each of 37 plates acts as a kinetic filtration weir with a 1/16 inch opening
provided between plates. A larger open area immediately downstream of the baffle provides for settling and storage of
solids. The clarified water then passes to an effluent stilling well, final setling zone, adjustable outlet weir, optional
dechlorination tablet feeder and discharge zone.

2.2 Test Protocol

The ANSI/NSF Standard 40 Performance Evaluation method and requirements are included in Appendix B. Start up of
the plant is accomplished by filling one-third of the volume with raw wastewater and the remainder of the volume with fresh
water. The plant is then dosed at the design loading rate (500 gpd) for three weeks. Doses were made during three dosing
periods:

6 am. 109 a.m. - 35 percent of daily rated capacity
11 a.m. to 2 p.m. - 25 percent of daily rated capacity

5 pm. to 8 p.m. - 40 percent of daily rated capacity

After a three week stant up period, the plant is subjected to the following loading sequence:

Design loading - 16 weeks
Stress loading - Tweeks
Design loading - 3weeks
95/122015/060 This report may not be reproduced in whole or in part Page 8 of 55
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During the design loading periods, 24-hour composite samples are collected of the influent and effluent five times per week.
The samples are analyzed for BOD;, suspended solids and volatile suspended solids. On-site detenminations of the effluent
temperature, pH and dissolved oxygen are also made five times per week. In plant measurements of aeration chamber
temperature, pH, dissolved oxygen and suspended solids are also made during the evaluation.

Stress lesting is designed to evaluate how the plant performs under non-ideal conditions, including high and low hydraulic
loadings and electrical or system failure. The test sequence includes (1) Wash Day stress, (2) Working Parent stress, (3)
Power Failure stress, and (4) Vacation stress. Detailed descriptions of the stress sequences are shown in Appendix B.

During the stress test sequences, 24 hour composite samples are collected before and for seven days afier each stress dosing
pattern. The analyses and on-site determinations completed on the samples are the same as described for the design load
testing. Additional samples are collected during the Wash Day and Working Parent stresses for informational purposes
only and are not included in the pass/fail calculations. These samples include two samples collected during the Wash Day
stress, two during the Working Parent Stress, one sample collected immediately after the power is renewed to the plant
during the Power Failure stress and one collected with the start of dosing in the Vacation stress.

In order for the plant to achieve Class 1 effluent it is required to produce an effluent which meets the EPA guidelines for
secondary effluent discharge':

BOD; and Suspended Solids: (a) the arithmetic mean of all effluent samples collected in a period of 30 consecutive
sample days must be < 30 mg/L, with > 85 percent removal; and (b) the arithmetic mean of all effluent samples
collected in a 7 consccutive sample day period must be < 45 mg/L.

pH: Effluent values remain between 6.0 and 9.0,

Requirements are also specified for effluent color, odor, oily film and foam, as well as maximum noise levels allowed from
the plant. In determining if the plant meets the effluent requirements, ten percent of the samples during the testing, not to
exceed one sample during stress testing, may be excluded from the pass/fail determination. A minimum of 118 sample days,
23 during the stress test sequence, must be collected and analyzed for the test to be valid.

2.3 Test Chronology

The system was installed under the direction of the manufacturer on May 17, 1995. Dosing, at the rate of 500 gpd, was
started on May 22, 1995. After three weeks of start up, sampling was started on June 12, 1995. The siress test sequence
was started on October 2, 1995, and ended on November 22, 1995. The testing was completed on December 18, 1995,
although sampling continued through January 9, 1996. No maintenance or mechanical adjustment was performed during
the test.
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3.0 ANALYTICAL RESULTS

3.1 Summary

Chemical analysis of samples collected during the evaluation were completed using the procedures in Standard Methods
for the Examination of Water and Wastewater®, or U.S. Environmental Protection Agency procedures®. Copies of the data
generated during the evaluation are included in Appendix C. The results of the all chemical analyses and on-site
observations and measurements made during the evaluation are summarized in Table I,

Guidelines for evaluating the analytical results from the testing are described in Section 5.1 and Section H of Appendix A
in ANSI/NSF Standard 40. In completing the pass/fail determination on the data generated from the testing, ten percent
(a total of twelve) of the samples collected during testing (not to exceed one sample during stress testing) can be excluded
from the pass/fail calculations. Samples collected for informational purposes during the siress test sequence are not
included in the pass/fail determinations. During testing of the Norweco Model 960 System, no sample days were excluded
from the pass/fail determination.

Section 2.9 and Section E of Appendix A of the Standard define influent wastewater characteristics as they apply to testing
under the Standard. Typical domestic wastewater is defined as having a BOD, concentration between 100 and 300 mg/L
and a suspended solids concentration between 100 and 350 mg/L. By the Program Specific Policies for Wastewater
Treatment Devices and Related Products and Components (dated January 1, 1991):

When the influent Biochemical Oxygen Demand and/or Suspended Solids fall outside the ranges specified
in Section 2.9 of Standard 40, the effluent samples for the two calendar days immediately following the
occurrence may be excluded in the 7 and 30 sample averages.

The Policy does not require exclusion of data following a day with influent concentrations outside the defined ranges, but
allows for discard should the influent strength have an apparent impact on plant performance. There were eight sample days
when the influent strength fell ouiside the specified range, but none were determined to have an impact on plant
performance.

3.2 Biochemical oxygen demand
The carbonaceous five day biochemical oxygen demand (BOD,) analyses were completed using the EPA Method 405.1.
The results of the analyses completed on the samples collected during the testing, except those collected for informational

purposes, are shown in Figure 1.

Influent BOD:

The influent BOD, ranged from 120 to 360 mg/L. during the evaluation, with an average concentration of 184 mg/L. and
amedian concentration of 180 mg/L.
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TABLE 1. SUMMARY OF ANALYTICAL RESULTS

Interquartile

Average  Std. Dey, Minimum  Maximum  Median Range
BOD; (mg/L)
Influent 184 35 120 360 180 160-200
Effluent 6 2 <5 18 5 <5-7
Suspended Solids (mg/L.)
Influent 238 57 150 450 225 200-270
Aeration Chamber 659 269 250 1,300 605 440-890
Effluent 10 6 <5 37 8 6-14

Volatile Suspended Solids (mg/L)

Influent 204 47 120 370 200 170-220
Aeration Chamber 532 204 200 990 490 360-700
Effluent 9 4 <5 30 7 5-12
pH

Influent - - 74 79 7.7 7.5-7.8
Aeration Chamber - - 7.4 7.8 7.7 7.6-7.7
Effluent - - 7.7 8.2 7.9 79-8.0

Temperature (°C)

Influent 18 2 13 21 19 17-20
Aeration Chamber 19 4 10 23 20 17-22
Efftuent 19 4 10 23 20 17-22
Dissolved Oxygen (mg/L)

Aeration Chamber 5.6 1.5 2.8 9.0 54 4.4-6.6
Efftuent 2.1 0.8 1.0 47 1.9 14-24

Notes: The median is the point where half of the values are greater and half are less.
The interquartile range is the range of values about the median between the upper and lower 25 percent of all values.

Effluent BOD;:

The effluent BOD; concentrations ranged from <5 to 18 mg/L over the course of the evaluation, with an average
concentration of 6 mg/L. The median effluent BOD; concentration was 5 mg/L.

Standard 40 requires that over the course of the evaluation, the effluent BOD; not exceed 45 mg/L on a 7-day average and
30 mg/L on a 30-day average, and represent a reduction of not less than 85 percent of the 30-day average influent. The
averages refer to seven and thirty consecutive sample averages, and not consecutive days. A plot of the 7 and 30-day
average concenirations and 30-day average percent removal, is shown in Figure 2.
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. | ® Influent BOD = Effluent BOD

Figure 1. Biochemical Oxygen Demand
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The 7-day average for effluent BOD; ranged from S to 10 mg/L, the 30-day averages ranged from 5 to 8 mg/L. and the

percent removal ranged from 95 to 97 percent. As shown in Figure 2, the Norweco Model 960 System met the requirements
of Standard 40 for effluent BOD;,

3.3 Suspended solids

Suspended solids and volatile suspended solids analyses -were completed using Methods 209C and 209D of Standard
Methods. The results of the suspended solids analyses over the entire evaluation are shown in Figure 3. The data from both
analyses are summarized in Table L.

Influent suspended solids:

The influent suspended solids ranged from 150 to 450 mg/L. during the evaluation, with an average concentration of 238
mg/L. The median influent suspended solids concentration during the evaluation was 225 mg/L. The influent volatile
suspended solids ranged from 120 to 370 mg/L during the evaluation, with an average concentration of 204 mg/L and a
median concentration of 200 mg/L.

Aeration chamber suspended solids:

The acration chamber suspended solids ranged from 250 to 1,300 mg/L. during the evaluation, with an average concentration
of 659 mg/L.. The aeration chamber volatile suspended solids ranged from 200 10 990 mg/L., with an average concentration
of 532 mg/L. The median values for the aeration chamber were 605 mg/l. suspended solids and 490 mg/L. volatile
suspended solids.

Effluent suspended solids:

The effluent suspended solids concentration ranged from <5 to 37 mg/L during the evaluation, with an average
concentration of 10 mg/L. and a median concentration of 8 mg/L.

Over the course of the evaluation, ANSI/NSF Standard 40 requires that the effluent suspended solids not exceed 45 mg/L
on a 7-day average, 30 mg/L on a 30-day average and that the plant achieve not less than 85 percent reduction of the 30-day
average influent suspended solids concentration. A plot of the 7-day and 30-day averages, as well as the percent removal,
is shown in Figure 4.

The 7-day average suspended solids ranged from 5 10 19 mg/L, the 30-day averages ranged from 6 to 13 mg/L and the
percent reduction ranged from 94 to 98 percent. As shown in Figure 4, the Norweco Model 960 System met the
requirements of ANSI/NSF Standard 40 for effluent suspended solids.

3.4 pH

Over the entire evaluation period, the influent pH ranged from 7.4 to 7.9 (median of 7.7), while the aeration chamber pH
ranged from 7.4 10 7.8 (median of 7.7). The effluent pH ranged from 7.7 to 8.2 during the evaluation (median of 7.9),
within the 6 to 9 range required by ANSI/NSF Standard 40. The pH data for the evaluation are shown in Appendix C.
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PLANT SPECIFICATIONS
Norweco Singulair® Model 960

Plant Capacity

Design Flow 500 gpd

Plant Hydraulic Capacity
Pretreatment Chamber 450 gallons
Aeration Chamber 600 gallons
Settling Chamber 250 gallons

Hydraulic Retention Time (at Design Flow)
Pretreatment Chamber 21.6 hours”
Aeration Chamber 28.8 hours"
Settling Chamber 12.0 hours"
Total Hydraulic Retention Time 62 .4 hours”

Note: The flow equalization provided by the Bio-Kinetic® System results in an increased detention time for each

chamber. The amount of flow control and exact increase in the detention time is dependent upon the specific daily

flow pattern.

Aerators and Control Centers

Model 95 Aerator CSA Listed

Type Floodproof

Motor 1/6 HP, 1725 RPM, 115V, 60Hz, 1 pH,
3.6 Full Load Amps,

Output 3 CFM

Model 95 Control Center CSA Listed

Type 115v, 60 Hz, 1 phase with visual alarm and time clock.
Run setting adjustable from 30 minutes
per hour minimum, to continuous run.

Audible Alarm Optional

Model 93 Aerator CSA Listed

Type Floodproof

Motor 1/6 HP, 3450 RPM, 115V, 60Hz, 1 Ph,
4.2 Full Load Amps,

Output 3 CFM

Model 93 Control Center CSA Listed

Type 115v, 60 Hz, 1 phase with visual alarm and (optional)
time clock. Run setting adjustable from 30
minutes per hour minimum, to continuous run.

Audible Alarm Optional
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APPENDIX B

NSF STANDARD 40 PERFORMANCE EVALUATION
METHOD AND REQUIREMENTS
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TEST METHOD

A. PURPOSE

The purpose of this test method is to verify that a plant complies with the applicable class effluent requirements during
a six-month period.

Performance evaluation of the plant shall be independent of design ard construction. -However, structural weaknesses
or defects and failures of process support equipment, shall be reported in the test results.

B. PREQUALIFICATIONS

1. APPLICATION: The application for performance evaluation of a particular model or model series shall include
a basic description, design data, drawings, and parts and materials specifications for the plant and all equipment
and appurtenances. A complete installation, operation, and maintenance manual, including a thorough discussion
of process fundamentals, shall accompany the application.

2.  MODEL SERIES: For a series of plants of the same model, varying in rated treatment capacities between 1514
and 5678 L (400 and 1500 gallons) per day, results achieved by the smallest plant in the series shall be indicative
of the capabilities of all other plants in the series. The design and configurations of larger capacity plants shall
be proportionally identical to the plant tested.!

C. TESTING SEASON

The test can be carried out at any time of the year. If the test is conducted during cold weather, the plant and
equipment shall be protected from freezing. If the test is conducted during warm weather, the temperature of the
aeration compartment contents shall not exceed 30°C (86°F).

D. ANALYTICAL METHODS

All sample collection and analytical methods shall be those in the seventeenth edition of Standard Methods for the
Examination of Water and Wastewater, published by the American Public Health Association?, except as otherwise
specified.

E. INFLUENT WASTEWATER CHARACTERISTICS

The influent wastewater characteristics shall be equivalent to wastewater generated from a normal houschold
complying with the following typical domestic wastewater paramelers:

BOD, 100-300 mg/L
SS  100-350 mg/L

'When defining "proportionally identical,” some of the parameters that should be considered are
hydraulics, dimensions, mixing, and filtration.

2 American Public Health Association, 1015 Fifteenth St., N.W., Washington, DC 20005.
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F. LOADING REQUIREMENTS

1. DESIGN LOADING: The plant shall be hydraulically loaded at its rated daily capacity® according to the
following pattern of flow:

6am.-9am. 35% of total daily flow
11am.-2p.m. 25% of total daily flow
Sp.m.-8pm. 40% of total daily flow
2. STRESS TESTING*: The plant shall be hydraulically loaded as indicated in the applicable figure in the
following sequence:
¢ Wash Day (Figure A1),
¢ Working Parents (Figure A2),
. Equipment or Power Failure (electrical equipment off) (Figure A3),

One week vacation followed by shock loading. Typical of a family's return from vacation (Figure A4).

G. TEST METHOD

1. GENERAL:

a.

Should mechanical malfunctions at the test facility occur during testing (dosing interruption, comminutor
failure, sampler malfunction, etc.) the testing agency shall determine the potential adverse affect on the
performance of the system and determine what analytical values shall be included in the thirty- and seven-
sample averages.

The plant shall be installed, operated, and maintained according to the manufacturer's instructions during
the test period. If these instructions conflict with provisions in this Appendix, the provisions in this
Appendix shall be used.

*Rated daily capacity is the designed treatment of the plant. Note the example below:

Effect of Testing at Design Loading

Assume average family = S persons

and average water use = 189 L/person/day (50 gals/person/day); then daily household waste
=946 Lpd (250 gpd).

Therefore, testing at rated daily capacity provides greater loading to plant than average family
might be expected to contribute.

If minimum plant size = 1892 Lpd (500 gpd), then design loading simulates: Use by 10 persons
@ 189 L/person/day (50 gals/person/day); or use by 5 persons @ 378 L/person/day (100
gals/person/day), or equal.

*Basis for 60% loading used to simulate working parents, equipment/power failure, and return from

vacation;

Assume 5-person occupance and 1892 Lpd (500 gpd) design capacity for acrobic system; Then
2 flushes/person @ 95 L/flush (25 gals) = 189 L (50 gals)
1 shower/person @ 76 L/shower (20 gals) = 379 L (100 gals)
3 loads washing @132 L/load (35 gals) =379 L (105 gals)
food preparation and dishes (est.) = 114 L (30 gals)
1079 L (285 gals)
= 60% Design Flow (approximately)

95/12/2015/060
Final Report

This report may not be reproduced in whole or in part Page 35 of 55
without the expressed written consent of NSF International. April [996



Figure A.1

Wash Day Loading
Added to plants 3 times in one 5-day week with one 24-hour period between each loading

~—— 60 percent design flow —» <€ 40 percent—>»

6 7 8 2 1 2 3 4 5 6 7 8
n o pm

= 3 Washer Loads (3 wash and 6 rinse cycles)

Wash cycle contains low sudsing commercially available household detergent
and household bleach at manufacturer's recommended use level

Figure A2

Waorking Parents
No loading 9 am to 5 pm for 5 consecutive days

~€— 60 percent—p»

<> 7

6 7 8 9 10 11 12 1 2 3 4 5 6 7 g
am n pm

[} = 1 Load Washing
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Figure A.3

Equipment or Power Failure
All power to plant off for 48 hours, 1 time only

-€— 60 percent—

< o> 7
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m &7 3« 48 hrs —», 10 112
7/} =1 Load Washing
Figure A4
One Week Vacation
No loading over 9-day periad but all power on
sudden shock when family returns home
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5.1

52

53

54

55

PERFORMANCE REQUIREMENT?®

EFFLUENT QUALITY: Plants shall be classified according to the effluent quality results obtained under the loading
and operating conditions in Appendix A.

CLASS [ EFFLUENT: Plants providing a Class I effluent shall be shown to meet EPA Secondary Treatment
Guidelines’ for BODs, SS, and pH. These are as follows:

5.1.1 BOD,and SS

» Arithmetic mean of all effluent samples collected in a period of 30 consecutive® days shall be < 30 mg/L and
> 85 percent removal.

* Arithmetic mean of all effluent samples collected in a period of 7 consecutive days shall be < 45 mg/L.

» Individual effluent samples shall not exceed a BOD; of 60 mg/L. and SS of 100 mg/L.

5.1.2 pH - Effluent values shall remain between 6.0 and 5.0.

S.1.3 Effluent shall be tested three times during the six-month evaluation period for color, odor, oily film, and foam.
The effluent shall be diluted 1:1000 with distilled water. Plants tested for Class I effluent characteristics shall
not exceed:

Color - 15 units;

Threshold Odor - nonoffensive;

Oily Film - nonvisible evidence other than air bubbles;
Foam - none.

CLASS I EFFLUENT: Plants providing a Class 11 effiuent shall be shown to meet an effluent quality level for BOD;
of 60 mg/L and for SS of 100 mg/L.. These maximum values shall not be exceeded more than 10 percent of the time.

STRESS REQUIREMENTS: Measured values for BOD; and SS of effluent composite samples collected beginning
24 hours after completion of each stressing condition (48 hours after the power outage stress), as described in Appendix
A, shall not exceed the applicable class effluent requirements in Item 5.1 and 5.2.

NOISE: Mechanical component parts shall be installed or protected so the noise produced does not exceed 60 dbA
when measured 6.0 m (20 feet) from the plant or appurtenances.

MODIFICATION OF TEST METHODS: The manufacturer shall follow the procedures in Appendix C to request a
modification of a specific test method. A request for a modification of a test method may be needed due to the
following:

. The design of the plant precludes effective testing in accordance with the Standard.
. The manufacturer submits a design change to a previously tested plant that may not require full performance
testing.

SThe performance limits set forth in section 5 take into account limitations of the respective
analytical techniques relative to precision and accuracy. The limits shall be rigidly applied in the evaluation
of test data in lieu of statistical interpretation.

"Federal Register, Vol 49, Scptember 20, 1987, Title 40 Protection of Environment, Chapter 1 -
EPA, Subchapter D - Water Programs, Part 133 Secondary Treatment Information, Item 133.102 Secondary
Treatment.

8For Standard 40 applications, consecutive days shall be interpreted as consecutive sampling days.
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APPENDIX C

ANALYTICAL RESULTS
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