Arkansas Department of Health

Environmental Health Protection

Individual Onsite System Permit Application

Permit Type New Installation

O Alteration / Repair

DR Envirenmental 1.D. #
0176 j0l1]0(710]|2]8(0

Part 1 Treatment Type (check one)

I 017

L

Fee Schedule for Structures

Structures 1500 sq ft or less
Structures more than 1500 sq ft and up to 2000 sq ft
Structures more than 2000 sq.ft and up to 3000 sq ft
Structures more than 3000 sq  and up to 4000 sq ft
Structures more than 4000 sq f
Alteration and Repair P

$ 30.00
$ 45.00
$ 50.00
$120.00
$150.00

iiiil

30,00

: : YR
FROM DATE OF

HEALTH AUTHORITY APPROVAL

. Arkansag Department of Health

Disposai Method (check ong)

L3 STD = Standard Septic Tank ATU = Aerobic Treatment Plant
ISF = Intermittent Sand Filter RSF = Re-circulating Sand Filter
~ PMF = Proprietary Media Filter RGF = Re-circulating Gravel Filter
'OTH = Other (Describe) HLD = Holding Tank

L] s7D = standard Absorption Field
. SUR = Surface Discharge

CPF = Capping Fi¥l

L orH =0ther.

(L] LPD = Low Pressure Distribution
HLD = Holding Tank
L] SRt = serial Distribution
| DRF = Drip Irrigation

. 1. Owmer's/Applicant's Name
Nancy Pinson

2. Frhq_;.)_e' Nemiber
501-676-6796

Mailing Address
PO Box 471, Lonoke, Ark. 72086

4. County
Lonoke

543 Wattensaw Road, Lonoke, Ark. 72086

5. Address of Proposed System (If a 811 address is not available, attach detailed directions.or map.}

6. Subdivision Name

7. Approval Date

8. Date Recorded

9. Lot Number

N/A N/A N/A N/A

10. Lot Dimensions 11. Total Area {Acres) 12. #-Bedrooms # People | 13. Daily Flow (GPD)
668' x 90' x 915' x 723 6,294 Three 370 )

14. Brief Legal Description of Property (Attach a separate sheet of paper if necessary.)

$3, T3N, RaW .

“15. Water Suppiy (Specify supplier if Public Water.) 16. GPS Coordinates

Grand Prajre At discharge outlet: 34.915484 -31.846914

17. Soil Determination (Primary Area) Indicate the depth to items a-f if observed:in the soil-(designate inches).

8. Bedrock | b. BSWT c. MSWT d. LSWT e. Adj. MSWT | f Adj. LSWT g. H.C./Depth h. Loading Rate (GPD/f)

>48 Surface 23 3 No Load No Load Mod/0-23 No Load

18. Soil Determination (Secondary Area) Indicate the depth to items a-f if ohserved in.the soil {(designate inches).

a. Bedrock | b. BSWT c. MSWT d. LSWT e Adj. MSWT | f Adj. LSWT "g: H.C./Depth | h. Loading Rate (GPD/E)

19. Percolation Test (minfin} 20. Systemn Size

Rate for Hole 1 1 N/A a. Size of Septic Tank 500 gpd atu | gat f. Trench Depth N/A inches

Rale'for Hole 2 N/A b. Size of Dose Tank N/A gal g. Trench Spacing N/A fee_t

Rate for Hole 3 N/A ¢. Absorption/Afea’ - NiA- - . | Rl ;Tréﬁ'c‘ﬁ‘f’"ﬁhéaiéi' N/A Trench-Width N/A

Alt Area Perc. N/A d. Number of Field Lines | N/A

Average Perc. (1-3) N/A €: Length of Field Lines N/A ft

c ts:STUB OUT ON G : This sita 1 p — - .
ap:Ethrnasdisc:arge S 1h':£.|%l:-1 QEEB{\GGED LOCATION:This site INIE)STJEMF 8rﬂ\?§“ﬁ§ff§§ﬁ ?Egaﬁsfgwequestmg approval to
SANITARIAN AT_ Xt 2-

7S]/ - Lfg;?}’j

SDIND TO BRGINNING INSTALLATION

21. | certify that |.have conducted the above tests and that the above listed information is in accordance with the latest requirements of the
Arkansas Department of Health Rule id Regulations Pertaining to Onsite Wastewater Systems, Designated Representatives and
Installe ﬁhout Prejudice! g v

D.R. / Qwner

Soil Certified X ves [ No

J

¥~ [/ Signature Titie -
Wayne Long /AMAX Services LLC 04/29/11 501-681-7971
Typed Name Date Phone Number

22. Approval of Health Authority: The information above has been reviewed and found to meet the requirements of the Arkansas Department of
Health for Onsite Wastewater Systems, Designated Representatives and Installers.

A PERMIT FOR CONSTRUCTION is hereby issued. / - == :
Environmental Health Specialist -~ Date ; ’5 ’_’//
ZZ '



EHP-19 (R 2/08)

Owner's/Applicant’s Name Receipt Number

23. Utilization Verification:
T hereby attest that item 12, the number of bedrooms (number of persons for commercial) and square footage of the structure that will

utilize the dcsxg;idyv dual onsite wastew@sysmm in this permit applicaticn, is accurate,
Owner/Applicant AN e Date C;}' ( 23
c)

Part"Z ]nstallatlon Inspection

Septic tank manufacturer Other information

Septic tank rlnaterial — Trench media and width
Dose tank manufacturer Depth of interceptor drain.
Dose tank material Depth of settled fill

Pump Information

Name of [nstailer B - License Number
Environmenta! Health Specialist Date
Part 3 . Permit for Operation

The information contained in Part | and Part 2 of this form has been reviewed and found to moet the requirements of the Arkansas Department of
Health. THE PERMIT FOR OPERATION of this system is hereby issued.

Environmental Health Specialist Date

Comments

TO THE OWNER

The permit for construction may be deemed invatid by the local Environmental Health Specialist before construction if the site and/or sof!
conditions have changed after approval of the permit or if the information on the permit is inaceurate.

Approval for operation does not constitute a guaraniee that the system will function propetly. The approval states that.the system.was
desigied.and installed according to the Arkansas Department of Heaith Rules and Regulations Pertaining to Onsite Wastewater Systems,
Designated Representatives and Installers, unless there are exceptions or deviations noted in the comments,

A permit is valid for one (1) year from the date of approval. A permit more than one (1) year old must be revalidated by the authorized agent
prior to the start of any construction.

Site Revalidation Conducted by O Designated Representative 0 Environmental Health Specialist
Date
Site Revalidation Conducted by 0 Designated Representative ~ Environmental Health Specialist

Date




System Specification

Designed by D. R. Services Inc.
D.R. #07601070280
Ph.# 501-681-7971

For : Nancy Pinson

This site is unsuitable for subsurface disposal. This system was designed to
be a Norweco Model 960 treatment unit with a U.V. disinfection device.
Discharge into a 137’ tail line. Stub out at grade.

Ground Rod/Flow Line Readings in inches:

Stub Out 51

Model 960 inlet 50/70

Model 960 outlet 50/73

Tail line discharge outlet 77/77

Bench Mark 24.75 on nail in a tree SSW of discharge outlet.

Pipe Specifications:
Schedule 40 PVC from house and between all parts of the system.

Tail line must be at least 1.5” schedule 40.
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WATTENSAW ROAD

S 89°52'16" E
90.19". ) '

FIP WICAP
1333 SAM SMITH

. FIP.W/CAP
1333 SAM SMITH

—q_ 50 0 100
< .
(0]
© PROPOSED 3150 SA.
© {UNDER ROOF)
L RESIDENCE
Te)
o
[o 0]
3
)
o
P
209.0—
o
18
SW/C, Swl, NEd
FND MAG NAIL,
CORNER REFERENCE
1. NBS'E 11.3' FND NAIL IN WEST FACE FENCE CORNER.
2. N?TW 22.5' FND GOQ) NAIL IN SE FACE CROSS TIE.
3, N28"W 50 TO FND NAILIN SE FACE 10r QAX TREE.

LEGAL DESCRIPTION: (AS PROVIDED)

A 6.294 —acre parcel of fand being part of the Southwast Quarter (SW/4) of the Northeast Quarter (NES
of Sectlon 03, Town ship 03 North, Range OB West of thé Fifth Princlpol Merldian, Lonoke County, Arkans

more particularly dascribed ¢z fallows:

.BEGINNING at @ found 1000 nail ai the Southwest corner of the Scuthwest Quarter (SW/4) of ths Northeag

Quarter {NE/4) of said sectlon 03;

THENCE North 00 degrees 48 minutes 05 seconds East, 668.04 feet

along the West line of said Southwesi Quarter(SW/4} of ihe Northeast Quarler {NE/4); THENCE South 89
degress 52 minutes 16 seconds East, crossing o set ome—half Inch diometer rebap at 20,45 feet, In all
90.19 tee! 1o o set ocne- half inch diameter rebar; THENCE Soulh 44 degrees 21 minutes 30 seconds Eost,

190,08 feet to o set one—half diumeter rabar: THENCE Scuth 42 degrees

47 minutés 18 seconds East,

32003 feel to a set of one—half Inch- dlamefar rabar; ‘THENCE Seuth 42 degrees 29 minutes 50 seconds
East, 405.04 feet fo o sei one—haif inch dlametsr rebar on the South (lne of sald Southwest Quarter

(SW/4) of the Northeast Quarter (NE/3% THENCE Worth 89 degreas 52 minufes 16 seconds Wast, .crossing

set of one—half inch rebar at 700.24 feet,

Bosis of Bwearings:
Datum of 1983 (NAD 83).

200

PART OF THE SW 1/4 OF THE NE 4
" SECTION 3, T-3-N, R-8-W
(6.294 ACRES)

N 52°562'16" W 723.45'

In all 723.45 feel to tha POINT OF BEGINNING.

Grid North, Arkoknsas State Plane Coordinate Systam, South Zone, North Amsrican

HO ATTEMPT 'HAS BEEN MADE. AS PART OF THIS SURVEY TO OBTAIN OR
SHOW DATA CONCERNING EXISTENCE, 'SIZE,. DEPTH, CONDITION, CAPACITY,
CR. LOCATION, OF ANY LOCAL OR MUNICIPAL/PUBLIC FACILITIES, EXCEPT AS
SHOWN. ‘FOR INFORMATION REGARDING "THESE {UTILITIES PLEASE CONTACT
THE APPROPRIATE AGENCIES OR OTHER SURVEYORS. ’

NOISTATEMENT CONCERNING FLOOD PLAIN LOCAFION CR DETERMINATION
ARE_ INCLUDED WITH THIS SURVEY: :

SURVEYOR .CODE
500-03N-DBW-0-03-130- 431433

FOR USE AND BENIFIT OF:
NANCY PINSON :

WATIENSAW ROAD
LONOKE, AR, 72085

| HEREBYCERTIFY THAT THE ABQVE PLAT REPRESENTS 4 SURVEY MADE BY
ME.ON THIS ‘DAY, AND ALL EASEMENTS, ENCROACHMENTS, AND
IMPROVEMENTS . DISCLOSED BY THIS.SURVEY ARE SHOWN. NO INDEPENDENT
SEARCH FOR EASEMENTS, COVENWANYS, ENCUMBRANCES, OR ANY OTHER
FACTS :\WHICH- AN ACCURATE TITLE SEARCH WAY DISCLOSE WAS

PERFOR
ROFESSIONAL LAND SURYVEYOR i

Ho. 1493

VANCE J
ARKANSAS-

o

e
'y ?
s, N
"l" Ln “\"_.
ST TTTIT L i

4)
as,

st

- a

BOUNDARY SURVEY
WATTENSAW ROAD
PART OF THE SW 1/4 OF THE NE 14

SECTION 3. TOWNSHIP 3 NORTH, RANGE 8 WEST
LONOKE COUNTY, ARKANSAS

(
l

,q

VANCE JAY HARPER
2 BIZZELL ROAD AUSTIN, AR. 72
(501)-605-8541
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ADH POLICIES AND PROCEDURES

EHP Vol. 1 Page: app-1
Tranggétta; No.: 03-30 APPENDICES Effective Pate: 10-31-03

MEMORANDUM OF AGREEMENT

SUBJECT: HOME SEWAGE TREATMENT SYSTEM -

1. The Property owner assumes all responsibility for the proper operation
of the system and the maintenance of a valid sexrvice contract with a
Certified Maintenance Personnel approved to service and monitor such
home sewage treatment Systems. The gervice contract shall include
Provisions for the monitoring of free chlorine and PH and reporting to

ADH as required.

2. The Arkansas Department of Health has Ne responsibility in the
Operation and maintenance of such systems. ) -

3. That the Arkansas Department of Health may monitor the system as to
its operation capabilities,

4. That the Arkansas Department. of Health is granted permission to make
such inspections as deemed necessary. -

3. That, on the sale of the property, the perspective buyer will be notified
of this agreement, and both the buyer and seller are to sign such
memoranda and contracts.

of Health will notify the ADEQ of al]l permits
discharge sewage, applicable.
. " «

/ ;
SIGNED: >( , O tre— \ o/
/' V (Propdity owner)

DATE: Q!Q?) | {{

EHP-35 (R 10/03)
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Certified Maintenance Personnel Contract

Onsite Maintenance Program

.Property Address: 543 Lottersm, ﬂd”’mj
' Lordke , fzle —aage

Homeowner Name: 1) %}Na?, A‘NQ«J

The following items will be conducted each (6) month interval.
Chlorine residual analysis
PH analysis
Evaluation of system components and their-working condition.

File appropriate paperwork with Department of Health to comply with Onsite
‘Maintenance Program. o

This Onsite Maintenance Personnel Contract dues not include the cost of chorine tablets,

or replacement of any non-working components of the septic system.

This Onsite Maiq:tenqqqc Personnel Contract does not replace the maintenance contract
provided by thé*Disttibiitor of the aerobic treatment plant.

This contract is good for (2) years from time of installation, and can be renewed or
canceled at the homeowners discretion.

/c(niﬁed Mairtenance Refsonnel - Mike O' Conmor .. Date




5/3/2011

AKansas
dJeparunient of Health

Keeping Yo ir Homeicivn Healthy

=FPTIC TANK PERMIT

LOF " I AVNE

1501100632

Created By: cdgulley

Payment Method: Check No. 1421

Lt Your payment




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

May 23,2011

Adeq

Witer Div.,

To whom it may-concern;

The treatment plant proposed for Nancy Pinson will use the Norweco mode! 960 as submitied
By Strider Consulting Feb 25, 2010.

Sincerely,
Clear Flow

Mike O’Connor
DR # 60-37



Map of 72223 | MapQuest Page 1 of 1

mapquest m® | | o |

Map of:
Little Rock, AR 72223

All rights reserved. Use subject to License/Copyright |

Directions and maps are informational only. We make no warranties on the accuracy of their content, road conditions or route usability or
expeditiousness. You assume all risk of use. MapQuest and its suppliers shall not be liable to you for any loss or delay resulting from your use of
MapQuest. Your use of MapQuest means you agree to our Terms of Use

http://www.mapquest.com/print?a=app.core.e05a882df68f40bd 1fc808d7 5/23/2011




ARGS550000 Checklist

ARGS5 05872 New 4 Renewal [J Modification [J
Business [J Individual Homeowner K
Submitted Permit Fee: ves O no O Not Required
Discharges to Wattnsan .B‘“'/DU
Ecologically Sensitive Waterbody: ves O No &l
303(d) list? Pathogens O Nutrients [J po B

None [0 Other [

Name of Operator: M"IL.L 0 r(/vﬂflo /7

010202

License Number

Class of municipal wastewater operator: g

ADH Approval (EHP-19 Form):

Approved System:

Yes [

e nd wvO

No [

Company Name

System Name

Systems, Inc.

Orenco Systems, Inc. Advantex AX20

Ecological Tank, Inc. AgquaSafe 500

Norweco, Inc. Norweco (Singular) 960

Norweco, Inc. Norweco (Singluar) TNT-500

Clearstream Wastewater Clearstream 500N+1100 Effluent Filter or a
Systems, Inc. post aeration tank

gggfg’;g?ﬁi‘i_ﬂeatment MultiFlo FTB-0.5

EnviroGuard ENV-0.75

Consolidated Treatment Nyadic M6-A

O0OO00OO0OOROO

Bio-Microbics, Inc.

MicroFast ® 0.5/With UV Disinfection and
Post Aeration

Additional Treatment:

Other Comments:

Fw”l”\! I\?CﬂJfJ ~ 1'5 2"1 MI{ILS &or\

L4
cheze Inte

Will no f

o

'ﬂ/o\/’anqw
ve  DNegedive org‘pna/-o-\ A Gy Lo,
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Design Notes

Prepared for:
Arkansas Department

Of Environmental Quality
General Permit ARG 550000

Project: .
Norwecoe

Singulaire Bio-Kinetic®
Wasterwater Treatment System
Model 960
Design Flow 500 GPD

Revision 02/09/2010

Prepared by:

\‘Hﬁ%
A \
A ‘llli W

1029 Hwy 201 N

Mountain Home, AR 72653
= s\T\PTfE\\O \\\\
= \
““"‘},{g»;@ 7 ARKANSAS 4,,

STRIDER "_'.é

-"k’i‘c‘

ko)
. No. 1514 7 &
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DESIGN NOTES

Treatment System:

These design notes are prepared specifically for the Norweco® Singular® Model 960
individual treatment system. The purposes of these design notes are to show this system
meets the Ind1v1dua1 Treatment System General Permit ARG550000 discharge limits.
The Slngular Model 960 is for an individual residence only Spec1ﬁc site applications
will need to be evaluated before installation of the Norweco® Singular® Model 9600.

Treatment Process:

The Singular® Model® 9600 is a self-contained treatment system. The system is
contained in a precast concrete tank. The tank is baffled in a configuration to separate the
process into four treatment components.

Pretreatment Chamber:

The chamber accepts the household waste stream through an inlet. The inlet is
precast into the side of the concrete wall. The chamber has a capacity of 60 cubic
feet or approximately 448 gallons. This equates to 21.5 hrs of retention time. The
outlet of the chamber has a tee which will pull the preconditioned liquid from the
vertical center of the section. This will prevent “short circuiting” of the chamber
-as well as reduce the solids moving into the next phase of treatment.

Extended Aeration Chamber:

The liquid passes through a submerged orifice into the extended aeration
chamber. The orifice is precast into a 2” concrete baffling wall. This chamber
has a capacity of 80.6 cubic feet which is approximately 600 gallons. With 600
gallons of capacity there is slightly less than 29 hours of retention time in the
extended aeration chamber.

Any suspended solids entering the extended aeration chamber will be broken
down during this phase of treatment. Bacteria will attach themselves to and
consume the organics suspended in the liquid. A Singular Aerator which is tested
and accepted by the National Sanitary Federation will be utilized. Only non-
corrosive parts will be in contact with the liquid. The aerator will deliver 3 cubic
feet per minute of air into the liquid and will run 30 minutes every hour for a total
dose of air of 90 cubic feet of air.

Final Clarification Chamber:

Liquid from the extended aeration chamber will pass through a Bio-Static® sludge
return into the final clarification chamber. The clarification chamber has a
capacity of 213 gallons which is approximately 10.2 hours of retention.

The sides of the clarification chamber are tapered to allow the final setting of
solids into the hopper. The hydraulics from the Bio-Static® sludge return w1ll
push the sludge back into the aeration chamber.

4
'




Bio-Kinetic® System:

The final phase of treatment is the Bio-Kinetic® system. This phase of treatment
provides the polishing of the water. The liquid passes through a filter which is
made up of non-corrosive material. Chlorination and de-chlorination is
performed in the Bio-Kinetic® as required. Additionally, the flow is controlled
through orifice plates and can be measured through the discharge weir.
Ultimately the treated water is released through a cast-in-place 4” effluent line.

The following are the design calculations for the proposed system. Inflow and infiltration
are not considered because pipes are generally glued joints and relatively close to the
house.

Design Calculations:
Total Design Flow = 500 gpd
Expected Incoming Effluent Strength:

BODs =150 mg/l = .0013 1bs/gal
BOD:s total load = .0013 Ibs/gal x 500 gal = .626 lbs per day
TSS =200 mg/l

Targeted Treatment Quality:

BODs =10 mg/l

TSS =15 mg/l

Fecal Coliform = 10,000 N/100 ml
pH: 6 to 9 S.U.

Disinfection Calculations:

Max. flow daily = 500 gpd

Flow rate = 500 gpd / 24 hr day / 60 min = .35 gpm
.35 gpm x 15 min = 5.25 gallons

Bio-Kinetic® Container 15 gal > 5.25 gal OK

BODs Reduction Calculations:

Influent BOD strength = 150 mg/1
Pretreatment reduction:

20% to 30% = 120 mg/l to 105 mg/1
Extended Aeration Reduction:

85% to 95% = 18 mg/l to 5.25 mg/l -




Final Clarifier Reduction:

45% to 50% = 9.9 mg/1 to 2.6 mg/l
Bio-Kinetic® System:

~ 6 mg/l removal = 3.9 mg/l to < 1 mg/]

Following is a list of the supporting documentation.

Singulair Drawing
Singulair Specifications
Singular Aerator
Bio-Kinetic Specifications
Singulair Brochure




ALTERNATE INLET REMOVABLE INSPECTION COVER WITH AERATOR MOUNTING CASTING AND CAST-IN-PLACE RECEIVING FLANGE GENERAL NOTES:
LOCATION CAST-IN-PLACE HANDLE COVER WITH FRESH AIR VENT ASSEMBLY @ o
® SINGULAIR™ AERATOR, AS TESTED AND
BIO-KINETIC® SYSTEM LOCKING LUGS ACCEPTED BY NSF.

APPROVED SEALANT OR EXTENDED AERATION SOLVENT WELD
SEALING DEVICE CHAMBER CONNECTION

{ L 0} ® FALL THROUGH SINGULAIR® PLANT
% FROM INLET INVERT TO OUTLET INVERT
IS FOUR INCHES. INLET INVERT IS

‘“ I” H“[ '” . TWELVE INCHES BELOW TANK TOP,
[l [
—L

Q ON DEEPER INSTALLATIONS, PRECAST

)

/) = N q RISERS MUST BE USED TO EXTEND
; io_ Y o AERATOR MOUNTING CASTING AND

g0 BIO-KINETIC® SYSTEM MOUNTING
L, ¥ = CASTING TO GRADE. INSPECTION
H 0 o\ COVER ON PRETREATMENT CHAMBER
=N ] MUST BE DEVELOPED TO WITHIN
o oo X TWELVE INCHES OF GRADE.

@ TANK REINFORCED PER ACI STD. 318-05.

X
ORI COCTTR,

OGO
X

XOBOOOOOLROOOOOSBOONOX

OOOCONCOOCOOONCONXY.

4" DIAMETER EFFLUENT LINE

4" DIAMETER INLET LINE

XXX,

XXX

IN EXCESS OF SEVENTY-FIVE POUNDS

ORS00

y BIO-KINETIC® SYSTEM MOUNTING
PRETREATMENT CHAMBER CASTING AND COVER

XOOCOOOCCOOOCOCONXY.

O8O I EENEEESE 0S4
SOGOOBOOOOOO0OOZOROOONX

(® REMOVABLE COVERS ON RISERS WEIGH
}

ﬂQ T T
- .DI‘P o EACH TO PREVENT UNAUTHORIZED
ACCESS.

GASKETED DISCHARGE ©® CONTACT THE LOCAL, LICENSED
ALTERNATE INLET LOCATION FINAL CLARIFICATION CHAMBER FLANGE ASSEMBLY SINGULAIR® DISTRIBUTOR FOR
PLAN VIEW ELECTRICAL REQUIREMENTS.

NORWECO FRESH AIR VENT ASSEMBLY OPTIONAL BLUE CRYSTAL® SINGULAIR® TANK OUTLET COUPLING
CHLORINATION SYSTEM 70 4" DIAMETER EFFLUENT LINE PROJECT ENGINEER'S APPROVAL:
(WE) HEREBY CERTIFY THAT THIS

®
SINGULAIR™ AERATOR DRAWING HAS BEEN CHECKED AND IS

(SEE NOTE 1) OPTIONAL BIO-NEUTRALIZER® ® APPROVED FOR USE IN CONFORMITY
DECHLORINATION SYSTEM BIO-KINETIC” SYSTEM DISCHARGE DETAIL WITH THE CONTRACT DOCUMENTS.

AERATOR MOUNTING CASTING . ’ DATE:

BIO-KINETIC® SYSTEM BIO-KINETIC® SYSTEM MOUNTING NAME:
UNDERGROUND POWER SUPPLY ENTRANCE MOUNTING CASTING CASTING AND COVER = =
(SEE AERATOR MOUNTING AND INSTALLATION IS HE ] CONTRACTOR'S CERTIFICATION:
DETAIL DRAWING) f 1 (WE) HEREBY CERTIFY THAT THIS
S ] i A g DRAWING HAS BEEN CHECKED AND IS
— BIO-KINETIC® SYSTEM LOCKING LUGS GROUT OR - APPROVED FOR USE IN CONFORMITY
APPROVED SEALANT OR [ECRXHAESO, ‘ ; } SYNTHETIC SEAL WITH THE CONTRACT DOCUMENTS.
SEALING DEVICE - ¢ : !
q DATE:
SOLVENT WELD
CONNECTION || NAME:

CRITICAL DIMENSIONS
] h o @I 0%-3"
29" H_@l 06"
|~ 2'-8" Plfo-2%"
CASTING PICK-UP ) of3-7 1-4"
GROOVE, TYPICAL Elz-3 R4
\ 9. 3" @I 6'-0"

SINGULAIR® BIO-KINETIC® G 10" i) 1-0"
SYSTEM DISCHARGE H|5-0 [@]s-6
(SEE DETAIL) mo-3" ul
Jo*-3"

ORI AR T VAR TSI SN TR B0 1-0"

PRETREATMENT CHAMBER Ji } o— BIO-KINETIC® SYSTEM mo-2"
M| 4-6"
us | nNOrwecqo’ | iz
CAST-IN-PLACE AERATION

SUBMERGED TRANSFER PORT FINAL CLARIFICATION CHAMBER OUTLET END VIEW [
CHAMBER TRANSFER PORT ;QL%’;‘N"; smcmﬁﬁmmm
TREATMENT SYSTEM
NOTE: TOTAL SYSTEM CAPACITY: 1,300 GALLONS MODEL 960 - 500 GPD

EXTENDED AERATION CHAMBER SECTION A-A BIO-STATIC® SLUDGE RETURN RATED CAPACITY: 500 GALLONS PER DAY

-} 4" DIAMETER EFFLUENT LINE

R ST SRR LD PR OO P




norwecor

SINGULARIR"® 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 floatation 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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SINGULRAIR®

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 atleast 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 WITH CAST-IN-PLACE HANDLE

AERATOR MOUNTING CASTING
CAST-IN-PLACE PRETREATMENT AND COVER WITH FRESH AIR

CHAMBER TRANSFER TEE VENT ASSEMBLY

BIO-KINETIC SYSTEM

PRETREATMENT
CHAMBER

EFFLUENT LINE

INLET LINE

BIO-KINETIC SYSTEM MOUNTING
CASTING AND COVER

ALTERNATE INLET
LOCATION —\ BIO-STATIC SLUDGE
RETURN

EXTENDED AERATION FINAL CLARIFICATION
CHAMBER % 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)

‘sha" 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 settled 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 CRYSTAL
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 DECHLORINATION SYSTEM

. . . e T et OPTIONAL BIO-KINETIC
equalization of the flow, through all 5 independent  UNDERGROUND POWER 2 - La—" SYSTEM EXTENSION

. . . o SUPPLY CABLE TO SINGULAIR y RISER
zones, shall provide optimal settling and clarification.  CONTROL CENTER \ % R S

PRETREATMENT . E— 2 ' T~ BIOKINETIC SYSTEM

BlO-STATIC® SLU DGE RETURN ACCESS COVER . Dy o s ° I : n MOUNTING CASTING

T

A Bio-Static sludge return shall be installed into the ~ = { o
cast-in-place opening(s) in the aeration/clarification N ; ] EFFLUENT LINE
chamber wall to provide positive return of settled solids.  INLET LINE i K

Aeration chamber hydraulic currents shall enter the N 3 NN BIO-KINETIC SYSTEM

sludge return(s) and be directed into the sludge return X . K /

zone of the clarification chamber. The Bio-Static sludge . ERSIREATMENT o B ; ; CLARIFIGATION
return shall accomplish resuspension and return of Ve

settled solids without disturbing the clarified liquid in LISRALAFRE PRI AN R B0

. . EXTENDED AERATION BIO-STATIC SLUDGE
the final settling zone and outlet zone. CHAMBER / _SECTION VIEW RETURN

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

MOISTURE RESISTANT VENT ANTLROTATION  contain precision manufactured o-ring type seals installed
ELECTRICAL CONNECTOR _ between the motor shell and the machined aluminum endbells
AERATORBRACKET 1O insure watertight integrity is maintained. Molded Viton

VENTED COVER 5 MOUNTING GROCK,  elastomer shaft seals shall be utilized to protect the bearings

b-ai

N IOV from contamination. Only the stainless steel aspirator shaft

LIFTING HANDLE FRESH AIR VENT ASSEMBLY

€ \\\,‘/ and glass-filled nylon aspirator tip shall be installed in contact

) N5

UNDERGROUND s St with the liquid. There shall be no submerged electrical motors,
POWER CABLE. a2 OPTIONAL AERATOR

ROUTE DIRECTLY bearings, or fixed air piping in the aeration system. Singulair
TO EDGE OF TANK. by 43 RISER CASTING 9 PipIng Y g

DO NOT ALLOW CABLE aerator motors shall be designed not to exceed the motor
TO CROSS INSPECTION Y L

COVER ON TANK TOP. = BER N R nameplate rating when installed and operated as
AERATORMOUNIING  recommended for the system. The fractional horsepower
AR aerator motor shall be equipped with a foam restrictor to
GROUT OR SYNTHETIC protect the motor against high water and foam. The motor
CAGTING AND POWER | shall be 4 pole, 1725 RPM, 115 volt, 60 Hertz, single phase,
CABLE ENTRANCE. SINGULAIRAERATOR bl bearing constructed with a 1.0 service factor. It shall

DESIGN draw less than 4.0 amps when operating at the rated
AERATION CHAMBER __——""% < 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 Aﬂb\ 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 AN LABEL PAD
the Singulair treatment plant using a microprocessor based
platform. The Service Pro control center shall contain nonvolatile POWER _—AUXILIARY 1
memory to prevent loss of programming in the event of a power HeHT i Hent
failure. The pre-wired controls shall be mounted in a lockable ALARM AUXILIARY INFUT
NEMA rated enclosure designed specifically for outdooruse. Each  gay ot - LABEL PAD
Service Pro control center shall be a UL Listed assembly and
shallinclude a time clock, alarm light, reset button, power switch,  prone / He__ AUXILIARY 2
power light, phone light, aerator alarm light and three auxiliary = “'GHT LIGHT
alarm lights. The contro! center shall monitor all treatment system -
operating conditions including aerator over current, aeratorunder ~ AERATOR %
current and open motor circuit. In the event the control center v
Qetects one of these _conditions, power tq the aeratqr shallbe ... A  AUXILIARY 3
interrupted, a diagnostic sequence shall begin and the visual alarm  suTTon / ~ LGHT
N

shall activate. After a programmed recovery interval, an automatic GRWECO, INC.
restart attempt shall be initiated. If normal aerator operation does  CONTROL CENTER | UK ~~ POWER
‘not resume during 24 programmed recovery and restart cycles, ™S®R7 L SwiTeH
the audible alarm shall activate and the telemetry system shall
report the specific condition to the Service Pro monitoring 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
m shall report the alarm condition to the monitoring center. The service provider shall automatically be notified by the
S ice Pro monitoring center of the specific alarm condition using phone, fax or email.

TIME CLOCK

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 websité 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.
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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
indicator, adjustment lugs, optional chlorination feed tube, unbaffled perimeter
settling zone, solids contact zone, vertical inlet zone, compartmented settling

BIO-KINETIC SYSTEM
MOUNTING CASTING COVER

OPTIONAL BLUE CRYSTAL
CHLORINATION SYSTEM

OPTIONAL BIO-KINETIC
SYSTEM RISER

OPTIONAL BIO-NEUTRALIZER
DECHLORINATION SYSTEM

e . CASTING e e T
zone consisting of 42 baffled chamber plates, effluent stilling well, final

; ; : : : ; FINISHED 2 3 FINISHED
discharge zone, adjustable outlet weir, optional dechlorination feed tube,  &eage RS R GRADE
outlet zone and gasketed discharge flange. Alli components shall be cronicaLLy Rk PPV BIO-KINETIC SYSTEM

: . . L MO DED PEAKFLGW N I **/"MOUNTING CASTING
manufactured from inert synthetic materials or rubber, assembled in circular ~ MOLDED PEAKFLOW X\ '} ]

- . . . I K BUBBLE LEVEL
fashion and connected to a plastic outlet coupling. The outlet coupling ‘ -

ADJUSTMENT LUGS

shall accept a 4" diameter, Schedule 40, PVC pipe. Each Bio-Kinetic system EQUALBATT
shall be installed with the inverts of the design flow equalization ports located
atthe normal liquid level of the clarifier. If intermittent flow rates exceed the
capacity of the design flow ports, flow shall be held upstream until the
intermittent flow dissipates. If the intermittent flow continues to increase,
the liquid level may reach a pair of sustained flow equalization ports. With

EQUALIZATION PORT ™\ 47|
ST

SUSTAINED FLOW 1%

EQUALIZATION PORT

DESIGN FLOW LINE “

DESIGN FLOW
EQUALIZATION PORT

PRECAST

CONCRETE TANK

EFFLUENT LINE

four ports in use, flow through the system increases while continuing to  Bio-sTatic CAST-IN-PLACE
| o SLUDGE RETURN ; OUTLET COUPLING

provide flow equalization to all upstream and downstream processes. Peak

flow equalization ports are supplied but should not be required in a properly ~ SNBAFFLED FERIMETER MICRONICALLY MOLDED

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

shall be positioned such that the flow-activated chemical cannot make contact  SETTUING zone 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 chiorine. 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 chiorine.

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 25" diameter, compressed to a '3/1¢" 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 two year limited warranty for each
Singulair aerator, Service Pro control center, Bio-Kinetic system and
any other Singulair components purchased from the manufacturer. A
comprehensive exchange program offers Singulair owners an additional
forty-eight years of equipment protection. The distributor shall provide
warranty and exchange program details to the regulatory agency,
contractor and customer as required.

EQUIPMENT MANUFACTURER

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. Itis 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: Mode! 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:

Engineering the future of water
and wastewater treatment

220 REPUBLIC STREET
NORWALK, OHIO, USA 44857-1156
y TELEPHONE (419) 668-4471
‘ FAX (419) 663-5440
www.norweco.com

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

THE SINGULAIR MODEL 206C AERATOR
FLOODPROOF CONSTRUCTION
DEPENDABLE PERFORMANCE

EASILY MAINTAINED
The Model 206C Singulair aerator delivers performance
worth talking about. Built with improved watertight integrity,
state-of-the-art ball bearings, radial air intake openings and
waterproof electrical connections, this Singulair air delivery
system outperforms and outlasts all others.

TECHNOLOGY YOU CAN COUNT ON

ENGINEERED FOR EXTENDED LIFE
Combining advanced electro-mechanical components with
energy efficiency, the Model 206C aerator masters the
competition. Designed specifically for use in the rigorous
environment of an aeration chamber, this aerator runs
cooler, cleaner, quieter and longer than any other air
delivery system on the market today.

THE PERFORMANCE YOU NEED
THE QUALITY YOU CAN TRUST

NEMA 6P MOLDED HANDLE
CONNECTOR AND END CAP

RADIAL AIR INTAKE ; o STAINLESS STEEL
FILTER SCREENS COMPRESSION SEAL

SINGULAIR MODEL 206C AERATOR FEATURES

Lowest electrical usage in the industry

Technologically advanced ball bearings .
NEMA 6P electrical connector Norweco
FlOOdprOOf deSign Engineering the future of water
Proprietary bearing protection system and wastewater treatment
Ra@al air intake openings 220 REPUBLIC STREET
Quieter, cleaner operation NORWALK, OHIO, USA 44857-1156
Certified to UL standard TELEPHONE (419) 668-4471

. FAX (419) 663-5440
Made in the U.S.A. WWW.NOrweco.com
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BIO-KINETIC®

WASTEWATER MANAGEMENT SYSTEM
MODEL BK 2000

GENERAL SPECIFICATIONS

The contractor shall furnish and install one complete Bio-Kinetic wastewater management
system with Bio-Kinetic tertiary device, including all applicable equipment, as described in the
following specifications. All domestic wastewater shall pass through the Bio-Kinetic wastewater
management system for advanced treatment prior to being returned to the environment. Settling
and storage of suspended solids, flow equalization, filtration and chemical addition shall be
accomplished for the wastewater treatment facility by the Bio-Kinetic wastewater management
system. The advanced treatment system shali be a Bio-Kinetic Model BK 2000 wastewater
management system, as manufactured by Norweco, Inc., Norwalk, Ohio, USA. The wastewater
management system shall be serviceable from grade and shall include a solids settling and
retention basin, Bio-Kinetic tertiary device, anti-shear inlet and outlet couplings, safety/service
guard, lockable access cover, compression clamp, system mounting casting and extension
risers as required. :

OPERATING CONDITIONS

The Bio-Kinetic wastewater management system shall be an integral part of the overall wastewater
treatment and disposal facility. The system shall be rated to accommodate domestic wastewater
flows up to 2,000 gallons per day when used downstream of a properly sized treatment facility.
Total holding capacity of the wastewater treatment facility shall provide a minimum of 24 hour
retention of the average design daily flow. Design of the wastewater treatment facility, including
primary/secondary treatment and wastewater management system, shall insure reliable, long
term performance without upset even when the significant runoff period is six hours. Hydraulic
design considerations of the treatment facility and wastewater management system shall be
such that intermittent peak flow factors as high as four shall not upset hydraulic reliability within
the facility. Use of the Bio-Kinetic wastewater management system, when installed by an
authorized agent, shall be approved by the local governing regulatory agency.
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BIO-KINETIC

SETTLING AND RETENTION BASIN

The settling and retention basin shall be designed to remove biosolids from domestic wastewater. Total holding capacity of the
retention basin below the outlet invert shall be 52 gallons. For special applications, additional ring sections are available to
increase the liquid and solids retention capacity. The retention basin shall be manufactured to be watertight at burial depths of
up to 12 feet. The inlet and outlet couplings of the basin shall contain 4" diameter Schedule 40 PVC pipe couplings to permit a
solvent weld connection of inlet and discharge piping. Fall through the retention basin and internal components from inlet invert

to outlet invert shall be a total of one inch. A system
mounting casting to allow access to the retention
basin, Bio-Kinetic tertiary device and all internal
components shall be provided. The mounting casting
shall be equipped with a molded, one-piece, heavy
duty, ribbed, removable access cover with moisture
drip lip. The access cover shall be securely installed
such that the moisture drip lip is 3" above finished
grade. The cover shall be secured to the retention
basin by an injection molded compression clamp with
lock tab to prevent unauthorized access. The retention
basin shall be equipped with a safety/service guard.
The safety/service guard shall be installed below the
retention basin cover and securely connected to the
mounting casting by a retainer cable. The internal
safety/service guard shall be designed to prevent
accidental entry and be supported by the uppermost
internal rib of the mounting casting. To prevent loss
or theft, the safety/service guard shall be permanently
connected to the retention basin by stainless steel
cable. The retention basin, optional ring sections,
safety/service guard, access cover and system
mounting casting shall be constructed of corrosion
resistant, UV stabilized polyethylene. All joints within
the retention basin shall be sealed with a polyisoprene
gasket and injection molded compression clamp
secured with bolted lock tab. The retention basin shall
be an integrally molded, heavy duty, one-piece unit,
with only one clamp required to attach the access
cover. Fordeeperinstallations, additional clamps shall
be used to connect ring sections and extension risers
to the retention basin. Where special shipping
considerations apply, the retention basin may be
shipped in individual sections for field assembly with
compression clamp.

EXTENSION RISERS

HEAVY DUTY

ACCESS COVER

MOISTURE

DRIP LIP

MOUNTING CASTING

COMPRESSION

CLAMP GASKET

INLET COUPLING
SEALING GASKET

PEAK FLOW LINE

SUSTAINED FLOW LINE

DESIGN FLOW LINE
AND INLET INVERT

SCHEDULE 40 PVC
INLET COUPLING

COMPRESSION
CLAMP

SETTLING AND
RETENTION BASIN

=) ()

COMPRESSION CLAMP

LOCK TAB

OPTIONAL
PADLOCK

SAFETY/SERVICE
RETAINER CABLE

SAFETY/SERVICE
GUARD

STATIONARY RECEIVING

FLANGE ASSEMBLY

QUTLET COUPLING

SEALING GASKET

QUTLET INVERT

SCHEDULE 40 PVC

OUTLET COUPLING

GASKETED DISCHARGE

FLANGE ASSEMBLY

BIO-KINETIC

:

BK 2000 SYSTEM

TERTIARY DEVICE

For installations where the inletinvert of the retention basin is more than 28" below finished grade, optional extension risers shall
be installed. Extension risers shall be constructed of the same material as the retention basin, optional ring sections and
mounting casting. To permit maximum instaliation flexibility and to accommodate various treatment system elevations, individual
extension risers shall be available in 6" increments from 6" up to 72" in height. When an extension riser is used, the internal
safety/service guard shall be mounted in the uppermost rib of the riser, directly below the access cover. Extension risers shall
be connected to the mounting casting and sealed with a polyisoprene gasket and injection molded compression clamp.



MODEL BK 2000

BIO-KINETIC® TERTIARY DEVICE

A Bio-Kinetic tertiary device shall be connected to the outlet coupling within each retention basin. Suspended and settleable
solids and BOD shall be removed from the wastewater flow and retained within the basin and/or the three separate filtration
zones and eight independent settling zones of the Bio-Kinetic tertiary device. Each Bio-Kinetic tertiary device shall provide
non-mechanical flow equalization through all gravity flow treatment processes of the upstream and downstream wastewater

facility, including (as applicable) pretreatment, anaerobic treatment,
aerobic treatment, clarification, filtration, chlorination, dechlorination and
surface or subsurface effluent disposal systems. The Bio-Kinetic device
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, non-mechanical flow equalization,
flow distribution deck, liting handles, level indicator, adjustment lugs,
chlorination feed tube, unbaffled perimeter settling zone, solids contact
zone, vertical inlet zone, compartmented settling zone consisting of
thirty-seven baffled chamber plates, effluent stilling well, final discharge
zone, adjustable outlet weir, dechlorination feed tube, outlet zone and
gasketed discharge flange. All components shall be manufactured from
inert synthetic materials or rubber, assembled in circular fashion and
connected to a PVC outlet coupling. The outlet coupling shall permit a
solvent weld connection to the discharge piping. Each Bio-Kinetic device
shall be installed such that the inverts of the design flow equalization
ports are located at the normal liquid level of the gravity flow treatment
‘facility. If intermittent flow rates exceed the capacity of the design flow
ports, flow shall be held upstream until the intermittent flow dissipates or
continues to increase. If the intermittent flow continues to increase, it
will reach the pair of sustained flow equalization ports. With four ports
in use, flow through the system increases while the Bio-Kinetic device
continues to provide non-mechanical flow equalization to all upstream
and downstream processes. Two peak flow equalization ports shall be

BLUE CRYSTAL
CHLORINATION ~
SYSTEM

MICRONICALLY
MOLDED PEAK
FLOW FILTER

PEAK FLOW LINE
SUSTAINED FLOW LINE

DESIGN FLOW LINE

BIO-NEUTRALIZER

e DECHLORINATION
SYSTEM

PEAK FLOW
/ EQUALIZATION
s PORT
BUBBLE LEVEL

INTERIOR

RETAINER

OUTLET INVERT

ADJUSTMENT = EXTERIOR
LUGsS i RETAINER
COMPARTMENTED SUSTAINED FLOW
SETTLING ZONE { EQUALIZATION

PORT
UNBAFFLED DESIGN FLOW
PERIMETER ¢ EQUALIZATION
SETTLING ZONE PORT
BAFFLED MICRONICALLY

PERIMETER
SETTLING ZONE

MOLDED DESIGN
FLOW FILTER

BIO-KINETIC TERTIARY DEVICE

supplied to equalize intermittent periods of peak hydraulic loading. Blue Crystal tablet chlorination system and Bio-Neutralizer
tablet dechlorination system feed tubes shall be positioned such that the flow-activated chemical cannot make contact with the
liquid upstream of the feed tubes. Treatment systems utilizing only slotted or screen filtration do not provide non-mechanical
flow equalization throughout all gravity flow processes or chemical addition and shall not be considered for this application.

NON-MECHANICAL FLOW EQUALIZATION

The Bio-Kinetic device shall provide non-mechanical, demand use, flow equalization to the entire gravity flow wastewater treatment
facility. Flow equalization shall control normal residential flow rates and reduce typical residential flow surges (e.g. shower @
10 minutes duration, bathtub discharge @ 5 minutes duration, clothes washer discharge @ 2 minutes duration, and dishwasher
discharge @ 2 minutes duration). The flow equalization rate shall be dependent upon the hydraulic loading pattern, the duration
of flow surges and the size of the treatment facility tankage. In order to fully utilize the upstream flow equalization capacity, the
transfer pipe connecting the upstream facility to the Bio-Kinetic wastewater management system shall be not longer than 10
feet and shall fall no more than '/s" over the entire length. The transfer pipe may be installed at greater length and/or with more
fall, but shall result in decreased flow equalization rates that are dependent upon overall pipe length and total fall. Ata 2,000
gallon per day residential loading pattern, minimum performance of the device shall equalize daily flow more than 60% when
used with a treatment facility having at least 80 square feet of upstream liquid surface area. Flow equalization shall increase
detention time of the wastewater in all treatment processes and shall prevent hydraulic upset and solids washout. Flow equalization

hydraulic and organic loading shall result in increased treatment and disposal system life.

shall result in additional solids being retained in the upstream portion of the treatment facility, insuring fewer and more stabilized
solids in the effluent. Remaining solids shall be further reduced by the Bio-Kinetic wastewater management system. Reduced



BLUE CRYSTAL® CHLORINATION SYSTEM

The BK 2000 shall be equipped with a supply of Blue Crystal residential disinfecting tablets installed in the
chlorine feed tube of the wastewater management system. Blue Crystal tablets shall be specifically formulated
for consistent chlorine dosage 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 shall
contain a minimum of 70% available chlorine. The tablets shall incorporate beveled edges to enhance the
chemical dissolution pattern. Each tablet within the feed tube shall be 25" 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

The BK 2000 shall be equipped with a supply of Bio-Neutralizer dechlorination tablets installed in the
dechlorination feed tube of the wastewater management system. The active ingredients of the dechlorination
tablets shall be specifically formulated to chemically neutralize both free and combined chlorine. The tablets
shall incorporate beveled edges to enhance the chemical dissolution pattern. Each tablet within the feed tube
shall be 25/s" diameter, compressed to a '3/1¢" thickness, weigh approximately 5 ounces and be green in color
for easy identification. The tablets shall dissolve in direct proportion to the flow rate, releasing controlled
amounts of chemical for the instantaneous removal of residual chlorine.

TEN YEAR LIMITED WARRANTY

The manufacturer shall provide a limited warranty against defects in material and workmanship under normal
use and service for a period of ten years. The limited warranty shall cover all components of the Bio-Kinetic
wastewater management system purchased from the manufacturer, including retention basin, ring sections,
safety/service guard, access cover, system mounting casting, extension risers and Bio-Kinetic tertiary device.
Adetailed copy of the warranty shall be provided to the regulatory agency, contractor and customer as required.

EQUIPMENT MANUFACTURER

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 of equal quality and efficiency. If equipment is to be
substituted, approval of such substitution must be made prior to the execution of any order. Itis 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.

PROGRESS THROUGH SERVICE SINCE 1906

DISTRIBUTED LOCALLY BY:

INDIRUT D

NORWALK WASTEWATER EQUIPMENT COMPANY

220 REPUBLIC STREET
NORWALK, OHIO, USA 44857-1196
TELEPHONE (419) 668-4471

FAX (419) 663-5440

. www.norweco.com

Singulair®, Modulair®, Travalair®, Lift-Rail®, Microsonic® Norweco® Bio-Dynamic® Bio-Sanitizer®, Bio-Neutralizer®, Bio-Kinetic®, Bio-Static®,
Bio-Gem®, Blue Crystal®, Grease Buster® and “BUSTER” logo® are registered trademarks of Norwalk Wastewater Equipment Company, Inc.
@MMIl NORWECO, INC.
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A dynam|c combln al
electro-mechanical equipment, solid state
technology and web-based monitoring

that translates to increased property

value, performance certified for you

The new state-of-the-art Singulair treatment system is the
trouble-free, energy-efficient alternative to that out-dated,
unmanageable septic tank. It sets a new standard for properties
that are not connected to centralized sewers. It quietly,
efficiently and automatically treats all incoming wastewater,
returning harmless effluent to the environment in just 24-hours.
Because it operates only 30-minutes every hour, the new Singulair
uses half the energy required by continuous-run systems.

We've been providing progress through service since 1906.
When you consider the facts presented in this brochure, you will
see why Norweco is recognized everywhere as providing today'’s
answer for the protection of tomorrow’s environment.

solutions




Norweco distributors are located throughout the United States

and much of the rest of the world. Research, product develop-

ment, manufacturing, marketing and sales support are conducted
inside our offices and factory in Norwalk, Ohio. Everyone at

Norweco is committed to shaping the future of our industry.

77

gt

of water and wastewater treatment

Your local Norweco distributor is fully trained to install your Singulair
System and any other Norweco product you choose to protect your
environment. Each of our distributors has completed a nationally

accredited Singulair factory-training program.

The Singulair System comes to you complete, including delivery, tank
setting, equipment installation, plant start-up and service. A series of
service and adjustment inspections ar duled for the first two years

inspections are

highest level to protect you

contracts are 2




Singulair rivals the performance of the world'’s
most advanced treatment equipment

Inspection Cover —— Singulair® Aerator

Inlet

£
Pretreatment %
Chamber F

Outlet

Bio-Static® Sludge Return

Aeration Chamber

Clarification Chamber

Precast Concrete Tank

Inlet Bio-Kinetic®System

ntreated wastewater enters the system here Constructed entirely of plastic and rubber components that are
impervious to this environment, our Bio-Kinetic System combines
Pretreatment Chamber .

- - : : ) : filtration, settling, non-mechanical flow equalization, optional
Vastewater enters at the Singulair inlet and is equalized here as h

}

disinfection, adjustable outlet weir and optional dechlorination

werobic bacteria and gravity precondition it. ,
features into a single, revolutionary package
Aeration Chamber

safe, living aerobic bacteria convert the wastewater into

Precast Concrete Tank

) ) Every Singulair System is constructed of high quality, non-corrosive
ble substances. Flow equalization maximizes this biological ) : ) ) )
) X . materials under our rigid quality control standards. The tank
lation and assures 24-hour retention and treatment.
access risers and cover are reinforced precast concrete manufac

Aerator provides complete treatment tured locally by your factory-trained, licensed Norweco distributor

Our exclusive aerator infuses the fresh air that safe, living micro A
Inspection Cover

rganisms require to fully digest and treat wastewater inside the )
Access is safe and easy

ration Chamber. Powered by our 1725 RPM, 115 volt, fractional

horsepower motor, our quiet, reliable aerator is inexpensive to Outlet
operate, reduces heat build up and dramatically increases bearing Only a clear, safe and odorless liquid exits the system here for
Each aerator is precision engineered, tested and certified to return to your environment.

operate only 30-minutes per hour. Only the stainless steel aspirator

shaft and reinforced nylon aspirator come in contact with liquid in u‘
u

Aeration Chamber.

Clarification Chamber

Flow equalization enhances the settling of biologically active H:
substances inside the Clarification Chamber. Wastewater has now

been converted into clarified liquids in this chamber SERVICE PRO Control Center

EVERY SINGULAIR AERATOR IS INSTALLED WITH A

Flow Equalization Ports

They control the flow through all upstream and downstream

SOLID STATE ELECTRICAL CONTROL CENTER. EACH IS

EQUIPPED WITH RESETTABLE CURRENT SENSOR
processes and they regulate the amount of treated effluent that )
) R i ON/OFF SELECTOR SWITCH, RED WARNING LIGHT
can enter the Bio-Kinetic System. R
TIME CLOCK, AUDIBLE ALARM, AUXILIARY INPUTS
AND FCC LICENSED AUTODIALER FOR REMOTI

MONITORING OF INDIVIDUAL COMPONENTS



Progress Through Service Since 1906.
Ultimately, our success over all these
years boils down to perceived, appre-
ciated and consistently delivered
quality service to our customers.

Consider the facts:

* The Singulair Bio-Kinetic System meets or exceeds
government standards. The Singulair System is per-
formance certified and listed by NSF International.
The Singulair is certified to NSF Standard 40 and
our Bio-Kinetic System is certified to NSF Standard
46. Underwriters Laboratories and the Canadian
Standards Association have recognized, certified
and/or listed all electromechanical components.
The auto dialer telemetry system is licensed by the
Federal Communications Commission.

e The Bio-Kinetic System includes 3 positive filtration
zones with 8 independent settling zones.

* 48-hour retention in the Singulair System reduces
pumping frequency as compared to smaller
capacity systems.

e Operating costs are low. The only electrical compo-
ent is our low RPM aerator.

» Excessive hydraulic flows can cause major problems
for septic tanks, sand filters and any treatment
nethod that does not provide flow equalization.
The exclusive non-mechanical flow equalization
feature of our Bio-Kinetic System guarantees that
all incoming wastewater is fully treated, regardless

of heavy use periods.

Optional Blue Crystal® Residential
Disinfecting Tablets

OUR PURE CALCIUM HYPOCHLORITE TABLETS ARE
SPECIALLY FORMULATED FOR USE IN THE SINGULAIR
SYSTEM FOR EFFICIENT, RELIABLE DISINFECTION. EACH

BLUE CRYSTAL TABLET CONTAINS AT LEAST 70% AVAILABLE
CHLORINE. PACKAGED IN RE-SEALABLE CONTAINERS, OUR
TABLETS ARE AVAILABLE FROM YOUR LOCAL NORWECO
DISTRIBUTOR IN 10 AND 100 POUND POLYETHYLENE PAILS

customer
focus

CHLORINE

CONTAINERS,

Lo Eiom i R
piant Tor about

You can install an efficient Sinqulair

the same cost as an old-fashioned septic tank
Eliminates odors and all unsightly, unsanitary

conditions so common with septic tanks

Durable, reliable components are

out-of-sight below grade. No exj
cords, compressors, filters or air lines accessible to
children or pets.

No need to purchase a separate tank — our
precast concrete pretreatment chamber is part

of the Singulair System

The Singulair System automatically equalizes
influent and effluent flow through all treatment
and disposal stages. Flow variations
parties or vacations do not effect treatment
performance.

All flow is equalized an average of 50% at the
NSF Standard 40 600 GPD (gallo

loading pattern.

ns per day) design

Your local, factory-trained, certified and licensed

|

Is and services your

Norweco distributor sells, inste

Bio-Kinetic System with pride. You'll find your
distributor’s name and contact info conveniently

posted on the system’s control center

Optional Bio-Neutralizer®
Dechlorination Tablets

RELIABLY, SAFELY AND ECONOMICALLY REDUCE RESIDUA

AND PROTECT ENVIRONMENTALLY SENSITIVE

SURFACE WATER WITH OUR SPECIALLY FORMULATEL

TABLETS. PACKAGED IN EASY TO HANDLE, RE-SEALABLE

OUR BIO-NEUTRALIZER DECHLORINATION

TABLETS ARE AVAILABLE IN 25 AND 45 POUND POLYETHYL

ENE PAILS FROM YOUR LOCAL NORWECO DISTRIBUTOR
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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 diverted from the 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 1o 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 to 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/L for BOD; 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 (less than 60 dbA at a distance of 20 feet) and color, threshold odor, oily film and
foam.
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PREFACE

Performance evaluation of individual acrobic wastewater treatment plants is achieved within the provisions of ANSI/NSF
Standard 40: Individual Aerobic Wastewater Treatment Plants (revised July 1990), prepared by the NSF Joint Committee
on Wastewater Technology and adopted by the NSF Board of Trustees.

Conformance with the Standard is recognized by issuance of the NSF Mark, This is not to be construed as an approval of
the equipment but rather a certification of the data provided by the test and -an indication of compliance with the
requirements expressed in the Standard.

Plants conforming to Standard 40 are classified as Class I or Class I1 plants according to the quality of effluent produced
by the plant during their performance evaluation. Class I plants must also demonsirate performance consistent with the
effluent color, odor, oily film and foam requirements of the Standard. Class I plants must satisfy the requirements of
meeting EPA Secondary Treatment Guidelines® for five day biochemical oxygen demand, suspended solids and pH.

Permission to use the NSF Mark is granted only after the equipment has been tested and found to perform satisfactorily,
and all other requirements of the Standard have been satisfied. Continued use of the Mark is dependent upon evidence of
compliance with the Standard and NSF General and Program Specific Policies as determined by periodic reinspection of
the equipment at the factory, distributorships and reports from the field.

NSF Standard 40 requires the testing laboratory to provide the manufacturer of an individual acrobic wastewater treatment
plant a report including significant data and appropriate commentary relative to the performance evaluation of the plant.
NSF policy specifies provision of performance evaluation reports to appropriate state regulatory agencies at publication.
Subsequent direct distribution of the report by NSF is made only at the specific request of or by permission of the
manufacturer.

The following report contains results of the entire testing program, a description of the plant, its operation and key process
control equipment, and a narrative summary of the test program, including test location, procedures and significant
occurrences. The plant represented herein reflects the equipment authorized to bear the NSF Mark.
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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® Mode! 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

NSF 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 Chelsca, 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 it is used in advertising, prospectuses, bids or similar uses.

/)
O/ZZ s Dt B
ThoMrugm:h\ Thomas Stevens

General Manager Manager
Wastewater Treatment Unit Certification Engineering and Research Services
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1.0 PROCESS DESCRIPTION

The Norweco Singulair® Model 960 wastewater treatment system utilizes patented, extended aeration, activated sludge and
filtration processes to achieve treatment. In the activated sludge process, microorganisms remove soluble contaminants
from the wastewater, utilizing them as a source of energy for growth and production of new microorganisms. The organisms
tend to be flocculent and form clumps, or floc, that physically entrap particulate organic matter. The organic matter is
attacked by extracellular enzymes that solubilize the solids to make them available to the microorganisms as a food source.
The conversion of the organic matter from soluble to biological solids allows for removal of the organic matter by settling
of the solids in the treatment process.’

Extended acration is a modification of the activated sludge process in which the microorganisms are allowed to remain in
the treatment process for long periods of time. The large inventory of biological solids in the process provides a buffer for
shock loading of organic matter. The long aeration period allows for the organisms in the system to consume themselves,
reducing the total amount of solids produced by the treatment process.

The organisms primarily responsible for the degradation of the organic matter are facultative bacteria in the aerobic state.
As such, the transfer of oxygen into the wastewater by an aeration system is critical 1o the treatment process. The acration
system also provides for the mixing of the wastewater and organisms to provide contact between the organic contaminants
in the wastewater and the organisms that provide for removal of the contaminants. For this reason, an activated sludge
process is referred to as a suspended growth system. The Norweco Singulair® Model 960 wastewater treatment system
incorporates a timed aeration cycle, and provides the proper environment for the development of facultative bacteria.

2.0 PERFORMANCE EVALUATION

2.1 Description of Plant Evaluated

The Singulair® Model 960 System tested in this evaluation has a rated capacity of 500 gallons per day (gpd). Specifications
and drawings are included in Appendix A. The sysiem achieves treatment by a flow equalized, flow through process,
starting with a pretreatment chamber, followed by an aeration chamber provided with an infused air system operating on
a timed run cycle. Settling is accomplished in a clarification chamber following the aeration chamber. A Bio-Kinetic®
System located in the clarification chamber provides flow equalization, optional chlorination, final filtration, settling and
optional dechlorination prior to effluent discharge.

The Singulair® Model 960 System is made up of four treatment stages. Incoming wastewater flows into the pretreatment
chamber for removal of easily separated solids. Anaerobic bacteria break down the solids and begin to solubilize organic
particles. A baffle at the outlet of the chamber provides for retention of floating solids in the chamber. Wastewater is
transferred from the pretreatment chamber by hydraulic displacement into the aeration chamber through a cast-in-place
transfer tee.

The aeration chamber provides a retention time of at least 24 hours. Aeration is achieved by release of air through a rapidly
spinning aspirator submerged in the acration chamber. The spinning of the aspirator in the wastewater draws air down the
aspirator shaft, releasing small bubbles that cause the wastewaler to rise in the chamber, establishing a circulation pattern.
The infused air provides oxygen for the aerobic bacteria, as well as mixing of the wastewater with the bacteria.

95/12/2015/060 This report may not be reproduced in whole or in part Page 7 of 55
Final Report without the expressed written consent of NSF International. April 1996



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 aeration 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 1o form a hopper. These 60°
sloped walls direct material down 1o 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 seitling zones and three pairs of flow equalization ports. Wastewater from the acration 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. Extreme 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 settling 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 wecks. Doses were made during three dosing
periods:

6 a.m. to 9 a.m. - 35 percent of daily rated capacity
11 am. to 2 p.m. - 25 percent of daily rated capacity
5 p-m. to 8 p.m. - 40 percent of daily rated capacity

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

Design loading - 16 weeks
Stress loading - Tweeks
Design loading - 3 weeks
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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 determinations 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 after 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 I 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 consecutive 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.

95/12/2015/060 This report may not be reproduced in whole or in part Page 9 of 55
Final Report without the expressed written consent of NSF International. : April 1996



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 1.

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 stress 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 mfluent strength have an apparent impact on plant performance. There were eight sample days
when the influent strength fell outside 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
a median concentration of 180 mg/L.
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TABLE I. SUMMARY OF ANALYTICAL RESULTS

Interquartile

Average  Std. Dev, 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 79 7.9-8.0
Temperature (°C)
Influent 18 2 13 21 19 17-20
Aeration Chamber 19 4 10 23 20 17-22
Effluent 19 4 10 23 20 17-22
Dissolved Oxygen (mg/L.)
Aeration Chamber 56 15 2.8 9.0 54 4.4-6.6
Effluent 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 pexcent of all values.

Effluent BODy:

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 concentrations and 30-day average percent removal, is shown in Figure 2.
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The 7-day average for effluent BOD; ranged from 5 to 10 mg/L, the 30-day averages ranged from 5 to 8 mg/L. and the
percent removal ranged from 95 t0 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 1.

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/I. and a
median concentration of 200 mg/L.

Aeration chamber suspended solids:

The aeration chamber suspended solids ranged from 250 to 1,300 mg/L during the evaluation, with an average concentration
of 659 mg/L. The acration 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 o 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.

34 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 to 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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3.5 Temperature

Influent temperatures over the evaluation period ranged from 13 to 21°C (median of 19°C). Effluent temperatures ranged
between 10 and 23°C (median of 20°C). The temperature data are shown in Appendix C.

3.6 Dissolved oxygen
Dissolved oxygen (DO) was measured: in the acration chamber and. effluent during the.evaluation. The aeration chamber

DO ranged between 2.8 and 9.0 mg/L (median of 5.4 mg/L), while the effluent DO ranged between 1.0 and 4.7 mg/L
(median of 1.9 mg/L). All dissolved oxygen data are shown in Appendix C.

3.7 Color, threshold odor, oily film, foam

Three samples of the effluent were analyzed for color, odor, oily film and foam as prescribed in NSF Standard 40. The
effluent was acceptable according to the requirements in NSF Standard 40, with color less than 15 units, non-offensive
threshold odor, no visible evidence of oily film and no foam.

3.8 Noise

A reading of the noise level at a distance of 20 feet from the plant was taken while the plant was in operation, using a hand-
held decibel meter. The reading was below the 60 dbA required under ANSI/NSF Standard 40.
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APPENDIX A

PLANT SPECIFICATIONS
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PLANT SPECIFICATIONS

Hydraulic Retention Time (at Design Flow)

Pretreatment Chamber
Aeration Chamber
Settling Chamber

Total Hydraulic Retention Time

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

21.6 hours”
28.8 hours”
12.0 hours”
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,

Cutput 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 and 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
acration 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 household
complying with the following typical domestic wastewater parameters:

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.

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
11 am. -2 p.m. 25% of total daily flow
Sp.m. -8 p.m. 40% of total daily flow

STRESS TESTING*: The plént 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 Ad).

L] e o o

G. TEST METHOD

L.

GENERAL:

a.  Should mechanical malfunctions at the test facility occur during testing (dosing interruption, comminutor
failure, sampler malfunction, ctc.) 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.

b.  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 aerobic 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)
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c.  If the plant under test is installed at a higher grade than a typical field installation, the manufacturer may
insulate the plant if normal treatment temperatures could be affected.

2. START-UP PROCEDURES:

a.  The plant shall be assembled according to the manufacturer's instructions. Equipment shall be checked by
the manufacturer to determine that it is structurally sound. All defects shall be reported. If no defects are
detected, that fact shall be indicated by the testing agency.

b. If nodefects are detected and the plant is judged to be strucfurally sound, it shall be filled to capacity with
one-third wastewater and two-thirds water®.

c.  The wastewater loading pattern provided in Section F.1 (normal loading ) shall begin. Sampling and testing
shall begin within three weeks after the plant is filled and placed into operation, and continue without
interruption until the end of the test, with the following exception:

The testing agency shall make repairs for unexpected mechanical malfunctions that are explained in the
manufacturer's operation manual. Routine service and maintenance of the plant will not be allowed during
the test period.

d. LOADING SEQUENCE: The plant shall be subjected to the following loading sequence:
Design loading (Section F.1) - 16 weeks
Stress sequence (Section F.2) - 7 weeks
Design loading (Section F.1) - 3 weeks
The plant shall be returned to design loading for seven days between each stressing sequence.
3. SAMPLING:
a. GENERAL:

- The daily composite sample shall consist of flow-proportional samples collected at least once per hour
during periods of influent flow.

b. DESIGN LOADING:

- The evaluation analyses as specified in Appendix A, Table 1 shall be followed.
- All samples shall be collected and analyzed on a five-days-per-week basis.

¢. STRESS TESTING:

- Samples collected immediately following each stressing shall include 24-hour composites of influent
and effluent and analyzed in accordance with Appendix A, Table 1.

- Samples shall be collected immediately before the beginning of each sequence and each 24 hours for
7 days following each stress sequence.

NOTE: Two samples shall be collected during the working parent and wash day stresses and analyzed for
BOD;, SS, and pH. The data shall not be used in determining acceptance.

5Start-up of plant with two-thirds water and one-third wastewater is not intended to dictate actual
field start-up procedures.
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TABLE 1

GENERAL TEST SAMPLING
Suspended Volatile
Sample Sample Test DO | BOD; | Solids (SS), |Suspended Solids | Seitleable Solids
Location Type Frequency | mg/L. | mg/L mg/L (VSS), Percent | inmL/L45min. | Temp. °C pH
Raw 24 hr. Monday
Influent | Composite* | thru Friday X X X x! X
Final 24 hr. Monday
Effluent |Composite* |thruFriday | X' X X X X Xt
Aeration |Grab Monday
Chamber thru Friday | X' X X X X X!

*See Ilem 3.a.
'In situ measurement.

H. ACCEPTANCE

1. The plant shall meet the applicable performance requirements of Section 5 of this standard.

2. Toevaluate the pass/fail criteria set forth in Section 5 of this Standard a minimum of 118 sample days (23 during
stressing) shall be collected and analyzed.

3. Dug to the biological process, it is understood that aerobic systems may have days of upset. Therefore, for both
Class Iand Class I plants, 10% of the samples duxing testing (not to exceed one sample during stress testing) will
not be included in the pass/fail determination.

I. REPORTS
¢ The testing agency shall provide a report to the manufacturer that includes significant data showing test results

for the plant tested in accordance with this standard. Appropriate comments shall be provided. All data shall be
included in the report, along with rationale for exclusion of any data due to adverse conditions during testing.
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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—3

am n 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 A.2

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

~€&— 60 percent—

€ st flow > . % %

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

] = 1 Load Washing
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Figure A3

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

~€— 60 percent—»

< Gebntow > | | 7/// %

3 6 7 8« 48 hrs )'p?n 10 11 %ﬁ?’

=1 Load Washing

Figure A.4
One Week Vacation
No loading over 9-day period but all power on
sudden shock when family retuns home
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50

5.1

5.2

53

54

5.5

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

5.1.1 BODsand 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.

5.1.3 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;

o Threshold Odor - nonoffensive;

+ QOily Film - nonvisible evidence other than air bubbles;

« Foam - none.

CLASS O EFFLUENT: Plants providing a Class II 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, September 20, 1987, Title 40 Protection of Environment, Chapter 1 -
EPA, Subchapter D - Water Programs, Part 133 Secondary Treatment Information, liem 133.102 Secondary
Treatment.

3For Standard 40 applications, consecutive days shall be interpreted as consecutive sampling days.
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APPENDIX C

ANALYTICAL RESULTS

95/12/2015/060 This report may not be reproduced in whole or in part Page 41 of 55
Final Report without the expressed written consent of NSF International. April 1996



6-€/SOL

2410 (v}
woqoad syeap (£)
1521 Japun WNsAs Jo wondunjely (Z)

¢6°€/SOL

Ryo (1)
udiqoud pesm (¢)
1531 JOPUT WIASAS [0 uopduasEIY (7)

#910N uRiqaud g (1) saON ujqod oug (j)
{vw) (1w)
1pQueyd spyos 18quieyd spyos
059 08y 0ge ose oze vonesee oqEBNIoS 09¢ oor ose oev o0e uonesae oqEomes
oy Gp 8inuIN Sp
s> 9> g> 5> 9 lusnyjje (b} 8 5 8 P4 9 uenye (1/6w)
19quieyd splos J8quueyd 5pyog
09 oze 0z ooe oo sonesee papusdsng 05z 0ez orz 002 02 uomesae papuadsns
811E10A opeion
oze ote 00¢ 08z o2z Jusnjus 064 012 oez 00z 064 Juanyn
9 5> g 5 rs e € 9 4 8 £ snye
(1w} 1BqUBYD (/Bw)
J9qus! LS
oev 09¢ 2725 09¢ 0se MM“_MNM spiog Die 08z 082 0se 24 uonesae spHos
: pepusdsng papuadsng
74 a9z ore 0ie 052 uenyu oece ove 092 oz aie ey
ot wanye (1w} £ 9 Z s 6> Juenye (1/6uw)
9 g 6 . @ pugeg uebixp puelueg usbAxo
092 ove 052 064 a6} ey feowayooig 064 064 00¢ a5t aie Juaryu 1eonuey20igq
1'g 08 18 ¢ g luanjjjo 14 o8 og ce ¥ 1e Jusrye
] 18QueYd . . . K . i8quieyd
o I:P4 2¢ ¥4 gz voyeioe #d ¢ 9y 8y 9 9L uoywser Hd
[0 9 S¢ 9z Sz usnjjus §¢ S¢ sz ¢ 52 wanyu
02 gz 14 14 8 jusnyjje 8i 8 8 8t a1 Wworye
(0d Jequied 00
0z oc oz 61 a ;MN“MNN asnleiading 8l 8t 8l el 8 voyelse esnjessdive
8 g1 el 43 r4 uengjuy L gt 13 91 24 juaniu
; : y y y et st Ia 4 24 t-44 wenye
62 §e e 8e Zt Juenyjs (16 7! SQ\W_E
. JOQUIEYD usbAxo . . . . : JOqQUEYD uebAxg
29 »9 ¥ §'g gy vonesae ponoss v 89 9 82 §¢ uoneIge ponossiq
005 005 00§ 005 00§ {suoieb) ewnjor pasoq 008 00§ 00§ 00§ 005 {suoeb) ewnjoA pssog
Aeplid AepsingL Aepsaupom Aepsan) Aepuow Aeplid Aepsunyy Aepseupom Kepsany Aepuon
“suogeb aog - Aeponjes SUGHED QU5 - Aepung  .0uisoq pugneam SUoEDb 005 - Aepinies SUOIIED 005 - Aepung  :6uiSoQ pueesm
[ 58} O SHeBM i 1S9} Oju} 5488M
6C1/G  8po) Jueld 5661 81 ounp :Dunnsbeg 488M 8E1/0  epoD Nkl 3661 11 our  .Buruunbag #oam
fuanyffq uv)d wonyff3 ol g

SJUE|J JUIWIEILY 1I)BMIJEBAL [BNPJAIPUL - Op PIEPUEIS
jouopvLITE] JSN

SIUB[J IUILIJBILL JAIBMIJSBAY (BOPIAIPU] - Op PlEPUEIS
JouofpuIdy JSN

Page 42 of 55
April 1996

This report may not be reproduced in whole or in
without the expressed written consent of NSF International.

95/12/2015/060
Firal Report



1531 1opun wiAsks JO sonunjiey (2)

26-£/SDL

20 (v)
wafqoid ppEM (£)
1891 J9pun wass Jo voriunjepy (7)

500N wajgosd sng (1) SAON woiqosd S (1)
() (V)
loquieyo spyos Jequieyd spijos
6001 058 006 056 008 uoleIeE siqeanies 00z 009 005 05§ osr voneser sigeapies
oMU 5P iUy Gy
g> 5> s> 5> 174 enjje . (16uw) g> F'id I §> 5> wanys (1w
19QuUIBYD SpHoS Rquieyd spyos
iy ose ocy o2y osg voymioR pepusdsng 09¢ 0sg 0s¢ 08¢ o9 voneige papusdsng
BpIeioA BMIBIOA
0z 05t 051 oSt /43 Jusnipuy ()24 08l ote o062 o6z 3y
$> s> s> jrid ] wanye $> §> 5> 5> s> wanye
J0qUIB fyou) 1a0uey? (vouw}
08 09 o6 o8y 09r e spog oob ozr o orr osy uonesar spyos
: pepuedsns - papusdsng
061 -1} 081 084 ost uanjuy 0ie 174 D22 7354 028 eyt
$> 5> $> 5> S wanyse ryow) 5> s> s> s> 5> wenye (vouw)
purweg uebixp purweg usbixp
o9t 0S1 (74} (74} 09} o 1eopueyo0ig (/114 o021 (74} iz (1]¥-4 e 1e2KUBYI0IY
o8 oe [-¥4 62 oe sryje o8 64 6¢ -4 k] Henye
15quUB 19QUBYD
Y4 9z 22 2 5¢ wu:@o:“ Ha L V¥ Y4 74 2z uoyeien Hd
2L 9z -4 8¢ ¥4 ueryjy (74 ¥4 -4 [-¥4 ve ey
174 4 02 4 4 wenye o0z %4 1z i2 ¥4 snjyd
JequED (04 : T (ad
02 0z oz 0z 02 ”M_ Mum enyprodws | oz 1z 2 14 ¥4 uone, kum asnieso0u0 )
64 61 61 8t 8 uenuy 61 84 a 0] 81 Jonyu
. g el X3 €4 {uanyge [124 A4 iz 12 s wenm)e
[N} 4] \._Q\WE\ oz g {1/6uw)
. . . . . 18QUWIEYD usbAxo . ) | . . 18QuIBY uebAxQ
6€ 26 65 rs 66 uolEsBE peossIa $9 'y ] 99 55 z29 vouBsse panossig
006 00s 005 009 00§ {suoyeb) sunoA pesog 00§ 008 005 00s a5 (suoyeb) ewnjoa pesog
Aepy13 Aepsinyl Aepsoupom Aspseny Kepuopw Aepuid Aepsunyy Aepsoupem, Aepseny Aepuoyy
SUGHED p0G - Appenies “TSUGHED 0D - ABpung  :Buisoq pueYaSM “TUORED 005 - Aepinjes SUGIED p0S - Aepuns  :BuiSoQ pusnasm
T B 11881 oluf S%6M T € 1584 oy SYa9pm
TEEIS 18P0 IUBld G661 AR Buwwbeg xasm 8ELAA  18ped lued S661 G2 ouny  :Buwnbog yeom
suanyffq mold anig mold
SIUBLY IUIUIBIA], JIIBMIISEAY [ENPIAIDUL - gy PJBPUBIS SIUEL] JUAUITEAL Y JATEMAISBAL [RNPIAIPY] - Op PICPUBIS
jouoypanuy JSN JoucHmudIuy SN

Page 43 of 55
April 1996

This report may not be reproduced in whole or in part
without the expressed wrinten consent of NSF International.

95/12/2015/060
Final Report



w6 UsolL

20 ()
wajqod pyesm (£)
1591 39PN W43 JO BONNIITRW (2)

“1919u Hd 9) 10 LoNNm)en JO MBI p1/L uo sTapeu

26-E/SOL

RO {p)
warqoud oyIEm (£)
1591 Jopun wisds Jo uopduNRY (7)

sdumd 1uonijos yum woiqoad Aq posned 6172 pue §1/L ‘gI/L uo Fuisop w7 ISION waiqosd 3us (1) Hd ou tuiqasd rajdures jo 980w33q 01/ Lo 3tdurs waaln ON  IIION wogosd aptg (1)
(527 1§27
JequEYd spios 18queyd SPHOS
oiv 00¢ 00€ osr oze vopeae eigeemag 008 0/2 08z o0se 0oL voyesse sqeames
OINUIN S einuipy 5y
8 5> 5> L 1d g uanye (76w) s> > 5> 5> 9 luenye (6w
1aquIByd spios ABquIBYd Spics
08¢ 00 ovE 06 ore voneiae pepustsng oor 0/€ 09¢ osg oy wonEae papusdsng
8118104 BHIBIoA
04 oce 0sz 08t [/ x-4 {venyu) 06} oce (743 061 (1) uanywy
6 s> [ s> = wenye s> 5> 5> [ F] uenyje
(vBw) 7 {ybw)
JoquEYD SQUIBLD
orr ose 08 oy 068 voeer spyog T4 os¥ ozy o2y os¥ vonese spyog
pspuadsng pepusdsng
061 [723 00€ 012 082 Juanju; 022 082 061 0zz [0} Juanyuy
> > Juenya TVow) [ > s> = s> wanyse )
[ 5> s § § "8 | ueweq ebixo puews( LBBAXD
041, 002 016 08¢ 02z fuanyuy eonusyooig (7] o0z 002 051 (1) Juenyuy [Byjweysaig
3 6¢ 3 & 62 jusnyje [ g 62 6/ 64 anj
Bqueyd i . . | Jequieyd
24 s 9z 104 rys uonRIoR Hd fe) 74 9z 2L 74 voyesse Hd
¢¢ [P3 8. [ §¢ wanyul (1) 8¢ V93 67 (3] juanyyy
22 I3 2z (23 2z wenyse 1z [73 0z [ (3 wengje
SqUIe! (od FET) 0J
P-4 ee 14 zZ 24 kcs_ﬁww 8nfesadwsy iz 02 0e 0z 0z :M.:Emm ampsadis )
61 81 oz o2 [/ wenijuy 61 [ 7] 61 [ Juanpuy
D - - D ; oNy8 5 ') 9 61 Vi wanjy3
re re 64 [ s¢ juangy ﬁ_& QU\WE»
i ) 18GIweyd walbAxp i . ] 79qusEyd uebAx0
9'¢ 66 v'e ¥4 09 oNesen panssIg v F4 4 28 47 8¢ voneoe ponosSIQ
006 008 (414 L7404 00S {5u0jED) SUIioA posoq 00§ 00§ 00§ 008 00§ (suojied) swnjoA pasog
Aepd Agpsinyy ABRSIUPOM KRepsan] - ABpuoiy ep|ld Aepsinyy Aepsoupdm RpEaN Repuopy
TIRGEB00S - Aepnjes “IUOTRBZTF - Appung :Dusoq pudyasm TSOOEU 00T - Aepmies TSUDREB V0T - Aepung  :6uisoQ DuSKOOM
7 s3] Ol SYI8M T IS8 Oluf SX99M
“BTI/G [epo) g —TeBI T AP :BuniBag y8om I8 18p00 ueid TBET AT :Buuulbag 88
ol wold Juanpffz woly
SR 1UALUFEIL | IANBMIISEAL [BNDIAIPU] - O PAEDUBIS SJUBLY JUAUIRAL ], JIIBMIISBAA {BUPIAIPU] - O PIEPUBIS
ouoyvusdiuy JSN JouoNvRLIUY JON

Page 44 of 55
April 1996

This report may not be reproduced in whole or in part
without the expressed written consent of NSF International.

95/12/2015/060
Firal Report



6-¢/SOL

T6-¢/SOL
0 () : 240 ()
wsiqoxd pwam (€) ‘nr3iqaxd rjdwes Jo I5NRG ¢7/L U0 ajdures judn||§2 (BUT} wpqod Loyeay (€)
"warss Butsop 1531 Jopun wiaiss Jo HOPSUM R (2) oN ‘dumd jusnyyu qum oo AQ PISNED (/2 UO $ISOP MOf SNuw 1531 13pun wAsAs jo uonounyEy (7)
s £as|RY) M Uy wwgoud Yeoy) AQ pasnea £jg wo ddevoys Buisog  ison waigoad 2us (1) Suysop 1 o}y yum waiqord AQ PIENEI $7/L Pue £7/1 u0 Jwigop M0 EIION waqoud sug (1)
) w)
18Uy spiog Jaquieyd spros
os (43 (1114 [ 054 uonesee aqEeies oct b4} 004 [14] o9t vonesae 81QE3|)05
SN S BINUN Sy
i
ol 1} i 8t o Juatyje (36w} g E] p3 £l [ wanyje (Vb
Jaqureys spijos JequIBYD sprog
092 082 05z 022 ore vopesee papuedsng 09z os2 ore 092 () voyesae papusdsng
OUIBI0A emeon
[224] oLt oic Oic 094 Juangut ort 74 ors 063 a5 Juanyuy
1 ] 91 [X3 ot juanyse [ 6 2 St i) wanyja
) {vw) 15qu (vbuw)
00¢ felony 0i€ oze 08z sﬂﬁuw 8PY0S 041€ 0ig 08z 00e () :M kuw spros
* pepusdsng papusdsng
0si oze 08z (i 002 wenguy 05t 064 09: ore 08t Juanyut
9 9 8 s> s luenye %2 5 5> s> [ 1) any;e VouI]
pueweq uebhxg puewsq usbAxQ
(/A4 054 051 oSt 06¢ tusnyu Fedpeysoig 054 09t o514 051 0ze luanyus jeyweyIcig
[ 9¢ 23 [ (7] Jusnye 08 73 [ 67 W wernye
JBQUIEYD 18qUEeYd
Vo 9 Vo 22 Lt Hﬂ@% Hd 9¢ 74 s¢ 92 s¢ :M_Emw Hd
[ §Z [3 §¢ 2L uanyu) §¢ 3 (23 92 §Z uanyyy
[ €2 2Z ez ez Juenyse 22 7 73 e - anye
BOILEYS 9J 18QWELD 24
24 -4 -4 ce 124 uonRIeE osnjpiathie | 44 ez [-24 124 -4 :MEM@ 8:0]2100W8 ]
oc 02 oz 0z [ lugnyuy &i 02 (3 [73 [ jusngul
X " 2 k 14 anye »e B gt £z 1) eny s
iz -£4 re e 4 (v6uw) Z t i (vbu)
. R . . | equeys uabAxp . i - I R 18GWEYD usbAx0
[ s L8 rs 'S vonesee panossia (4 9s 85 (4 g9 uonEssE ponossig
005 05¥ 005 005 00§ T500(jED] 6WnjOA Pesog 00§ 005 005 005 69y (suojjeo) 8LNoA pasoq
Aepiag Repsiny) AepSoupom Aepseony Repuow Xepid ABpsinuy Agpsoupe i psan] Aspucyy
“SOFED U - Aepunies TIOOET 0% - Aepung  Bursoq pusxaam TSUORED 52T - Aepmjes “TSUOED IS - Aepuns :6uiSoqQ pusHasm
T8 1981 Ojuj SY66M T2 CI1se) Ol SHAM
TECIY 8po) wed TEBBIOE ATy Bunnnbed ¥eom TEEIF - 19pog eld TEEBI ET AN, Ounwnfag 489M
Juamffq o)y suan g wolyd

SIuB|q JUIRIIEIL ] J3JEMIISBAL {ENDPJAIPU] - Op PAEPUELS
jouoyvusauy JSN

SJUE|J JUDULIBIL L, J3JBMIISEAL [ENPIAIPU] - (P PIRPUEIS
fpucyouiaul JSN

Page 45 of 55
April 1996

This report may not be reproduced in whole or in part
without the expressed written consent of NSF International.

95/12/2015/060
Final Report



T6°E/801

o (v)

waygoud speap (€)

1591 19pUN WIASAS Jo uonsunpey (z)

6°8/SOL

»Yo (r)

wargoud sowpeam (g)

1591 19pun usAsAs JO uopuNjIE (7)

$90N unjgox! g (1) SANON wagerd g (1)
(7w} (1w}
1equiero spijos s8quiey spyog
005 029 (713 09¢ 085 uoyeser siqeenisS 009 00§ o8s 00§ 082 voilesae 41qpyiiag
oy 5v iUy G
! > 9 > > >
V4 r4 9 g g wonye (6w s> § § 4 S lusnye (1)
10QuIeYD Spios Jequieyo spyos
015 08¢ 01§ 025 025 vonEIoe pepusdsng ovr ove 00 ocr ose uouEsse pepusdsng
aiIeioA R anjeon
ot 08¢ oce 05e [11¥4 Juenyuy 094 orz 061 043 ol uanjus
8 g 92 g 9 usryjje g> g s> s 9 uanye
{vbuy) {1/0uw)
19qLUB, soquuet
029 085 019 069 069 onesae spuos 605 ais ozr 0is oep PPl spos
popuadsns - papusdsng
08z iz 09¢ 062 ore uenyui 08} 0ge 14 002 051 wenyuy
9 § 9 s & wenye (16w) = 5> 5> s> 9 womye (VBw)
_ puewsq usbAxo puetwsqy vebAxg
art 06¢ a6¢ 064 [11%4 uanguy 1EORLBYOOIG ost 09¢ 064 094 ogt Juenju 1eonueyoog
6¢ 08 64 :¥3 §¢ wenye &8¢ o8 62 64 6¢ wenys
18quieys K i . . . 18GLIBI
22 o2 9z ¢ 22 P Hd 92 o oz 22 . onere Het
L2 LL L4 §¢ 9¢ uenyuy §¢ Y3 9¢ §¢ L 4 lvangur
£z 4 [x4 €e -4 uenife z2e ez 4 ez ae enyre
18queys> (0. Jaquieyd 0J
£ 4 £ £z £z wmwmuu emeigdua 4 ez 4 2z 2z ewnrum 8snje100Wa |
(14 224 oz 14 14 ey oz [+ 0z (4 oz Juanyut
: 1 i’ [} [} wenye L] st LN s &1 wanjje
£ £ DQ\M-:: [ (1/6w)
. . . 18Quieyd usbixQ . . . . . 16QUIBYD uebAxp
9t or LE 6¢€ x4 oieIgR panossig £s gy a4 [44 0s uolRiae panjossig
00s 008 005 00§ o0s {suayes) swnoA pesog 008§ 008 005 08 00§ (suoyeb) auyop pesoq
Kepirg Aepsiny) Aepsaupam Aepseny Aepuow Agpiad Aepsingl Aepsaupem Aepseny Aepuopy
T suoyeb ogs | - Aepmies —SuoED 005 - ABpung  :Bursoq puensas Suoned §gg - Aepinies SuoED 005 - ABpung  .Buisog pusxeam
[]} JseL Oluj SX88M [3 jsey oy syaap
TEEI/g Cepo) el $664 'C1 Isnbiy  Buniybeg xeam 6E1/8  19P0D jueld G661 O By bupubag 496M
nmi 1iv)d
wamffq mo)g SIUE|] JULIBIL], J3JBMIISEAL [BNPIAIPU] - Op paEpuR)S

SIUB] JU3ULJBIL |, S3)BMIISBAL (BNPIAIPUY - Op PLEPUB)S

jouonvuaauy JSN

ouonps; SN

This report may not be reproduced in whole or in part
without the expressed written consent of NSF [nternational.

95/122015/060
Final Report

Page 46 of 55

April 1996



Z6-8/SO4

0 (p)
wapjosd B (€)

1591 13pUN WasAS JO woRNER (2)

‘wnsks Sutsop

16 /SOL

P90 ()
worqoud 1y, (£)

150} 32pUN WISAS JO voNduN[EKy (7)

“dwnd 1uonyjus 21s easjoy)) paBanid & 01 onp L7/ uo a3eoys Fursod  isAON wafqoxd S (1) AW BISIAYD 241 i wojgoad # 01 Inp 17/g uo FBrucys Supsoq  sAON ma1q0xd ug (1)
(V) (vru}
i 18quiBYyd spyos soquipys spyos
08z 00§ 002 085 008 voypise sqeenes 001 062 006 008 008 uonesae orqzanies
oI S 81Uy SY
g8 > > 18Njj3
g 9 [ 0) [ usnyy (16w B 8 g 3 £ uanyy (16w)
Joquisyd Spyos 18quiey2 spyog
ors 049 o1 ors 008 uoyese papuadsng 0r§ 0rg 08 og¢ 00§ voirelee papuadsng
SIEJOA SIBIOA
00¢ 09¢ 062 002 174 usnyuy 0se ore 002 (194 0se janyu)
£ 8 oL vi [3 juenya 4 £ g 9 Z anya
- (16w (vbuw)
P JBUEYD
004 09¢ ov9 089 (1274 wm..&%h spios 099 099 028 065 oz :uan_nw spiog
B papusdsng - pepyddsng
(44 osy 0ge - 0se orb weryu 062 0L ;174 ore o062 Wenyut
5 5> § [ 5 jusnye {10w) 5> g> s> 5> 5> wanye (1/0u)
pupwsg usbAxp pueweq wabixp
o094 052 00z 002 oez uenyu Lo VETe.: ] 00z 002 081 064 061 Ewéj 122RU9420/8
62 08 62 [V o8 Jusryjzo -4 8¢ (¥4 64 6¢ wenye
18GuIBYD i R J8QUBYd
2 92 L2z VY3 L2 .Nﬁam Hd 21 22 Y3 24 2¢ :M_@um Hd
LL Le ry4 8¢ s¢ luenyiy §¢ 8¢ ¢ LY L wanyut
[74 24 €2 £2 g2 uenjjse -4 -4 €z £2 4 wanys
1oquiByd 10 ) {0,
ez g2 £z ez ¢z onzae | ammiecue ez £z €z e £z e empsecuio]
02 le (14 ie 14 {uemuy 174 (14 oe 0z [o4 - Jusnjut
S 0 Iy 2’3 51 uanye ) [/} 0t e g1 juenjye
(6 d (v6w)
. ) ) ) ) 16quiEyd usbixo ; . . . ] I8GUUBLD usBAXO
6¢ £t zs or st voneise panossig 1y 9 L€ £ e ol DBAOSSIG
00§ 005 00% 005 00§ (suoyel) alunjon pssoq 008 005 00§ 00s £9r (suoyeb) swnfop pesoq
Aepld Aepsiny) Aepssyposm Kepseny Kepuoyy Kepud Aepssng] ABpsoupom Aepseny Aepuop
SUOED 06 - Appunies SauopeB €8z - Aepung  :Buisog puenesm SUOFED 005 - Aepunyeg SUOED 00 - ABpuns  :Buisog puexeam
23 3584 Oluf SyBIM 13 1581 Ouf SXBIM
eI cepoD wed G661 Zz Isrlny  :Buinibeg yeam 6E179  8poD WEld 5661 0z )5nbny  :Bunuubeg yeem
wanffa unyg neanyffq wo)d

SJUB]{ JUIUITBIL], JIIBMAISEAL [BNPIAIPU] - Op PIEPUBYS

JoroyDLIAy ASN

S)UBLJ JUBLUIEIL ], JAIEMIISBAY (BOPIALDU] - Qp PIEpUTIS

ouopvrIau) SN

This report may not be reproduced in whole or in part
without the expressed written consent of NSF International.

95/12/2015/060
Final Report

Page 47 of 55

April 1996



GESOL

Lo (v)

wajqosd rayieam (€)
3 J3pun wasAs Jo vonsunjrely (7}

'p/6 1O 30452 Ki0WI0GE] 01 SN 10| Eajdives

6°¢/SOL

Q0 ()
waqo:d qram (£)

1531 J9pun WAsAs Jo vonsun)eP (7)

$ONON wdiqoad s (1) ‘dwind wonguy s BIspY) paBENd B 0) 3P /g Lo s8E0ys Suisoq SIA0N worqaud ang (1)
(1w (vw)
Jequieys spyos ey spijog
02§ 00§ 002 005 06» vonesee sgronios 00z 009 02§ 003 089 vonesae oeonies
eInuIn Sy 8INuIY Gp
8 113 uBNYe
I 9 I3 gl 2i warnjje (v6) 2¢ 9 9 ») 1ushyy (16
Jaqureyd spiog J8qUEYd spios
0sL 0L 0€2 02/ 00z voneIze pepusdsng 0z 004 or9 099 ) uodEsoe papuedsng
SIBI0A SIHEIOA
ost 081 08t oez 06} wanyup 092 aie o/e oce s} Juenfus
9 [1"4 9N et vt luanye 2) £ [ £ v uenyys
(10w) (1/0w)
J19quieyd Jequieyd
088 086 026 016 068 uonesse spios 006 08¢ 0i8 018 {v) uonesae spyos
papuedsng papusdsng
002 08 012 [1]:74 (1154 Juanyus 0ig 0st oze 09¢ (v) wanyu
9 8 wenye (16w) 8 Z g 5 (v) snyygs (1/6u)
g ¢ ‘ pusweq uebixp pueweq usbAxg
1743 088 091 091 061 luanyyy (Lol Bt /2] oze ose pez 061 {r) ey 1BINLOYI0Ig
(-4 67 8¢ 8¢ 6/ uanye :74 o8 67 08 a8l ueny)ie
. leques . - . . . J8quiEyd
14 ¥4 52 97 9¢ voneee Hd 9z s 9¢ L2 9¢ vonesee Hd
9¢ gz o4 £¢ ¥4 anyuy F¥4 24 LL I¥4 L2 luanju
ic 12 ic je -4 aenye x4 [x4 [ -4 x4 £2 uanya
04 (0,
18Quee Jequseyo
12 -4 e a2 -4 cm:n ._w.w 81218018 | x4 £z [ x4 €z £z MN: 2108 auntesadia |
174 o 14 ¢4 02 Juanyu (74 ie 0z 02 & ey
. g g : [: ¥ lusnyie i ol [N £ I3 juans
9 54 9 e i (V6w i) (v6w)
. . ) 19Quieyo uebAxp . . . . . oquieys usBAxQ
44 re Ly ce 124 uonmer ponjossig gz £e 6¢ 9t £r voyesor pojosSIQ
00§ 005 005 00§ 005 (suojfel} 8Lwnj0A pasoq 005 18y 005 00§ 009 fsuoyel) ewniop pesoq
Aspuy Aepsiny) Aepsoupom Kepsany Aepuowy Aeplig Kepsinyy Aepsoupem Aepsony Aspuopy
SUOHED 0% - Aepimes SUOTED DOG - Aepung  :Buisog puoYasm SUORED 005 - Aepumes T SuoieB pps - ABpung  :Buisog pusyeam
(43 ‘158 o}t $He8M [ IS8t oy s¥9EM
6E1/9  [8p0) kI G661 01 J6qieidsg  upuiBeg ¥eem 801/ :epoD el G681 ¢ 19quBidas  Bujuibog %88
many{fiy mopq anyffy unpg

SHIE(J JUAITBIIL, JJBAIISBAL [BRPIAIPYS ~ O PIEPUELS

jouoyDuLIIU] JSN

SjuBld IUI)EIL ], JDJBMIISBAL [ENDIAIPU] - Op PIEPUR]S

1ouonvILaNy JSN

Page 48 of 55
April 1996

This report may not be reproduced in whole or in part
without the expressed written consent of NSF International.

95/12/2015/060
Final Report



26°€/SDL

210 (p)

wagoud mpeap (f)

1501 opun Wasds Jo uonounjEy (7)

26°0/SOL

=20 (1)

wajqord 1ypeay (£)
1591 Bpun WSS jo nopmyEw (2)

SHURL] JUAUIBIT] 1I)BMIISEAL JENPIAIPY] - Op PABPURIS

[ouopouu] ASN

SIUBLJ JUIWTBIL ] JI|BAIISBAY |ERPIAIPU| - O PIBPUBIS

Jouotspriajul JON

SNoN wajqosd ms (1) ISION wopqod ons (1)
) (v}
1oqueyd spyos JeQuieyd spros
06§ 00y oes 05p ors uoyesen aiqeamIes 0ss 029 0%9 005 or§ vonesse o1qeoIes
NN S¥ SN 5
ueny)e
vi ED 9i 91 23 uenyy) (16w} et -1 Iy 8i o4 Ema\t.oJ (16uw)
. JoquBYD sphos J8que sppos
088 088 oze oes 018 uoyesee papusdsng 026 " org 088 0i8 008 cgmhw papusdsng
- 8igion NEIoA
081 ooz 1174 [11-4 064 wans [+J4) 02t 091 03 ore Jusnyiuy
84 11 6! 8} (14 juange 91 54 (7] 0z 7! uenyye
(Vow) (vow)
i 10quIeys J8quueya
oot oo 600! 000} 0001 oot spUoS o021 o0t 6044 0001 000! HENL spos
pep S papuadsns
voc oze ore 0se (1244 Jueruy 00Z 3174 084 06} ore uenju}
6 . Z 9 Z wanye (16w} 8 s ¢ L 2 wenye (v/us)
q uelixp pueweq usbixp)
oiz 0oz [2:1] 094 09 wenyu rerueyong 091 Ol 091 094 012 juenyuy 1edrUsyIOI
62 8L 64 08 08 lwenjye [-¥4 6¢ 8¢ e 8¢ wenye
— Jaqueyd Jequieyd
22 ¢ 9z 9z iz P Hd 92 oz 9z 22 92 et Hd
¥4 L¢ :¥4 L F¥4 ey 2¢ 9¢ V¥4 8¢ 9¢ wenjjus
61 6 64 54 61 jusnge oz je 124 iz iz Wermye
19quIBYyd 0J 16QUIBYD .
6) 61 6 61 61 uoyesar ainjesadwe | oz 1z 1z 1z 2 _H\hhuu oirje1eGwe |
63 ] 64 64 6l Juahjul 14 oz (14 02 14 enyu
: : 3 ! ¥ lusnyjje ’ - : : : onye
64 ¥ 4 o «._Q\WE‘ s 6l st 2l > Juenyy; ¢ )
] ] L i . 1oquIeyd usbdxo . . , . . 1equiey2 usbAxQ
vy 05 o 9y 44 y panossig 0's £ 144 14 8¢ uoeise panassig
005 00§ 00§ 00§ 005 (suojet) swnjop pesogq 005 008 005 00s 005 fsuoyeB) ewnjop pasogd
Aepja4 Kepsanyl ABpRaupam Kepsony Aepuop Aeplad Appsiny) Aspsaupam Aepsan) Aepuow
T suqEb 005 - Aepinies SUOED o - Aepung .BuisoQ puanesm SUoNED 0% - Aepunies TTSUOED DOG - Avpung  :BuiSOQ Pusseam
T [ise ] Ojuf SHBIM' Gi isa) o) syaam
T6LI/9  (epodivad 5661 '#Z Joquieidag  .Buwuibag yoam BEI/D (9P WEId G661 'Z1 180We)des  Guwubag yaom
neonlfa woyg wonglfg wmotg

Page 49 of 55
April 1996

This report may not be reproduced in whole or in part
without the expressed written consent of NSF [nternational.

Final Report

95/12/2015/060



T6¢/sOL

20 (v)
unjqoud saesm ()
1597 30pun WwANSAs Jo wonuNjER (7)

6-8/SDL

20 (1)
unjqoid sayedp (£)
WA DPUN WSS Jo uonNNjRN (7)

$1/01 poums ssans wored Tuigioy IO uigoud aug (1) '9/01 ynong 7y ssans Aep usep SIION wo[qosd xS (1)
() {9y
1oquByD spiios J8quuselO spios
osy (1144 01§ oor 08¢ ore 025 vamiae aqeeeg osr vonesse onaweinas
SINUIN G aInuiyy s
LBy 40 4 2t 3 uense
9 e 6 g 8 8 9 wangy (1/6w) 4 Tuenyy {(Vbw)
’ Joqu spos 18QUEBYD spog
098 e | o8 o8t 0os | 089 | 028 | copmee pepusdsng 0r8 nontron popusdsng
SHHIEION 81IBI0A
061 094 0s1 0ie. 064 00z 24} luaryy oee 0iz [15c4 Jusyu
Z -] i o g o 8 wenye 84 2t [ wenye
IBOUWEYD V6w) 18quRYD {16w)
0014 0011 000} 086 096 088 0zg vonesee spros 0014 vourioe $pHOS
Pepusdsng papuadsng
[:1¥4 084 002 ovZ., ozz o022 (4] weny 09z orz 092 Juenjjus
6> > G» 5> $> 6> > Juanye (10w) g 9 I'4 wenjye {10uw)
puUBWSG UeLAXD pueweq uebAxgp
08} oSt 0L 084 002 061 ol wenyuy 1BIRUBUIOIG o6t 024 ez gy 1BoRUSYI0Ig
64 08 :44 64 es 6¢ 62 wenye 6% o8 6¢ luenyye
Jaquiryd . 18QuBYD
52 52 52 sz s¢ 9z 92 | Vowmes Hd 22 wonerss +d
V4 9¢ §¢ Y4 §¢ 174 82 snguy 9y uenyjuy
8 g4 8t 84 81 84 84 wenjye &1 weniye
2J) 2,
x 0 Jeqlueya
5 64 48 ai 81 81 5 MM_MMM P e.njeseduie | 0z MM_ E..Mm asmeradiue |
81 43 6 6l 61 6 8t gy 61 wenyy
oz 52 Ze ce 0e 2 oz juanjyje s luanmye
{16w) mwwé
. . e . i 5 Jaqueyd uebAxp . i1oqureyd uabAxp
85 ss 0's Sy P41 0§ §s vonesoe panjassig 24 uoyeior penossiq
£9¢ 605 00$ 005 005 00% 00S fsuoyjeb) ewnjop pesog 905 £gr ey €sp ey £9¢ LEP (suoyeB) swnjop pesoq
Kepinieg hepps | Aepminyp | kepseupamy | Aspsang | Aepuom | Aepung Aepunivg Aepud | Awpminyl | Aspseupon | Avpsany | Aepuow | Aepung

65179 :6p0D juBld

uojjenjeag ise) Ssailg

el 1581 ojuf 5%86M

5661 '8 00000 .Bujuibeg yoem

Sjugld Jusunvall 1818MaISBM BNDIAIDU] - OF DiSpuelS
{BUOjIBUIBY} ISN

6CI/9  9poD uBlg

uojienieay )sa) sseNS

44 ‘1881 oy 9840
G861 1 10Q0ID  Duuibag %98

SluBld JUeLBS) ) JIQIRMBISBM |BNPIAIPU] - Db PIBPUB)S
jspuonBUISIY) 4SN

- This report may not be reproduced in whole or in part
without the expressed written consent of NSF International.

95/12/2015/060
Final Report

Page 50 of 55

April 1996



76-¢/SOL T6-€/SOL
RO (%) »y0 ()
wagosd saypesp (£) wiolqoyd sauteapm (£)
1591 J0pun WwAsAs jo uonsunyey (7) 1591 Jopun wiisds Jo uondunpielg (7)
‘STJON YINOIY) OT/OY SRS AMjrE] 13m0 SION wopgoxd s (1) "B1/01 papus ssans 1wared Buppop SIIoN wiqoud g (1)
(1) : (1)
sequipyd spifog 1equieyy Spyos
0zs 085 065 or9 00S voneior agEoIleS 089 (e aonErer siqeeneg
oy Sp SINUIKY P
any;e
8 g Y3 9 [ usnyje (26w 9 04 oL 7} Jueny (160)
JOQLIBYD Splos 1equey? Spios
oe oc6 oss | ove | o | v papusd 008 098 ot papusténg
SIEI0A SIBIOA
o1z 0se 022 06! o€l uenyjuy 0L 0zz o1z 091 wemyuy
6 ot ] g B wenya ] 2t 21 5 ey e
180UIBYD (1ow) 18QILEYS fow)
0011 oozi 081 0044 0004 voyesse spiog ooz} 0044 vonesae spios
papuedsng ’ pspusdsng
082 [ 0c2 0zz 051 Jusnyu 052 082 0£2 0zi juany
9 > 5> g> ¢> Juanye {1/6w) 5> P § G enye (V)
7 pueweq UebAXO pusweg vebixO
oat o8t ozt [ ovs wenyuy respueyo0ig 081 091 o4t 0s1 wamup fle T
6¢ 8z o8 og o8 wenyye 6¢ 64 08 8¢ wane
16qWEYD . . s 9
92 s¢ 9z oz 9 | s Hd sz ) e +d
8L {L 62 §¢ 6¢ ey 52 PP wangul
2i Zi £ 4 2 wenys 8t a4 wenye
18QuIRYD (97 16qUIBLD fo)
43 44 Lk /4] 14 :Mﬁu g nfeseciue | 84 ot mwuhuu eineipdusal
F 8i 8 81 Zi wanyu Lt 84 Juenju
g > v 54 £ wanys 24 9 snya
[ i Y, \..Q\N.S i (10uw)
. . . . . Jequeys uebAxQ . . 2qUuEYD usbhxo
es g L 09 44 voyeise DponossIg zy £24 vonesor panjossig
BEY 0 52¢ 005 005 00§ 90§ (suopeb) swnje pasoq 00§ 00§ 008 gt £9r £op £9r (suogel) swunjop pesoq
kepanyeg Kepny | Aspmnyy | Aupsaipam | Aepseny | Ampuopm | Kepuns Avpinies heppd | Aeptanuy | Aepsaupaj | Aepsen) | Aepuow | Aepung
Tz (1891 O} SHOBM 61 :1S9) OJu Saom
6E1/5  :8POD B 5663 ez Joqong | Duuibag 39sa BE1/8  '8p0) WeEld G661 G) 18QO10  -Supanbeg wosm

uojlen(eAg 1Say §521S

SluBld Ju2uilB3lL 1818MBISBAA [BNDIAIPUY] - OF PIBPUBIS
jpUOfIBUIBILY) ASN

UOIBN{BAT IS8 BSlIS

SIUBld JUSWBI] I6jBMEISBM [BNPIAIPU] - OF PIEPLBIS
[euogBuUIBIU] ASN

Page 51 of 55

This report may not be reproduced in whole ar in part
without the expressed written consent of NSF International.

95/12/2015/060
Final Report

April 1996



6£1/9  8poQ JuBld

uofien|eal 183) $S84iS

22 IS8l oM} S¥35M

G661 G JequisAoN  Buulag xeam

sjue|d JUSLIIBO1] JSIBMOISBAL IBNDIAIDUL - OY Pi1EPUBIS

jeuonBUIBIL] ASN

6£1/9  [6p0] JUBld

siueld W8uLBa

uopen[Bag 1s6) SS64S
11 181BMBISBAL |BNPIAIPYY - OF PIBPUBLS

jeuofewsalYl 4SN

e

6-4/SDL T6/SHL
no (v) o (5}
wnigaid apeap (g) wojqoud EIM ()
1591 30pun WiRsLs Jo uonauaEN (2) 1521 J9pun wdIsAs Jo uondunjew ()
‘S/11 POUES SEINT UOTBORN  FUON waygqoad ong (1) SAN0N ungoxd ans (1)
(V) (vw)
15qWeyd spyog 18QuIBYD spyjog
085 wouesaE P o8y o6¢ oge 008 ose ov$ oyeser P
anum Sp OINUIK S¥
8 niene (16us) 5> 8 g 9 < g Si wanye (yBw)
[— 13quieyd spyos JOGLUIBYD spjjos
008 vonsaR pepusdsng (1174 0eL 069 089 00¢ o154 uoyesee papuadsng
sweion ofneIoN
01 wenyut opt 094 042 0L 094 061 094 smn
L uaniye 9 g [ 8 6 6 BN wanye
Joqu (Vbuw) JoaweyD (vbw)
000t | oome spiog 086 o6 | o068 088 os8 | oss i spios
’ papusdsng : popusdsns
058 ey 094 002 052 00z 0zi oze 081 wanyur
P wenje (1/6u) ¢ s 5 5> $> g o wenys (1ow)
puewweq uebixg puetueq usbAxp
021 Juanyuy 1eLey0g 094 obs 024 054 094 002 091 wangjut BN Y0IE
V¥4 iorys ¢ 6¢ 08 Y] 62 08 6/ wanyo
lequureiy i By
§¢ csswa Hd v (94 9< V¥4 §¢ 3 m.MwEum Hd
-3 wanyuy 8L 8/ 9¢ 92 62 24 uamyur
St luenyje 84 93 9i 94 9i 93 uenye
0 (2]
1aqusel 20GEY>
st cw__wsuw ainjesaduwi | 9 9t 9t st S 9t mm:huq einejedway
91 s 9 2t 23 8 1] 81 e
3] wenys 54 61 [ 61 1 94 wsnyjo
(o) s {7/6uw)
. JeQuIEYD usbAXO . ; ) . . ) 1equieyd vebAxQ
5r uoniesoe ponossig X4 6% 65 ve €5 28 uoyieiee ParossIq
['} 0 ] 0 0 i s2¢ {suoyuB) ewnyon pesog 008 00$ 80§ 005 005 00s 005 {suoyeB) ewnjop pasog
epimeg depuy | hepsinyy | Aepseupem | fepseny | Aepuopy | Aepuns Aepiisg hepud | hepsinyy | Aspseupam | Aepseny | Aepuop | Aepung

1581 Ol SYA3M

G661 62 Jeqojo0  :Buniuibeg »oom

PSP > SR

Page 52 of 55
April 1996

This report may not be reproduced in whole or in part
without the expressed written consent of NSF /nternational.

95/12/2015/060
Final Report



uRIsds Juisop slis BARPYD

T6-E/SOL

RO (p)
wafgoad supesm (£)
1591 Jopun wasks Jo vonouriRy (7)

6°¢/SOL

200 ()
usaiqaud sogredp (£)

1591 Jopun wAsAs Jo uorounirely (7)

6EI/8  ‘epoQ jueld

UONBNIBAT 1801 85B1)S

¥Z  Jsef o SR0M

T5667 61 JOQUWBATN  :Duprubeg Xeom

SluBjd JUSUIBALY JIBMOISBA [BNPIAIPL] - Op PIBPURS
jeuosBUIOIY) 48N

BEIG  :6p0) LB

uolBnBAT 1591 S80S
SiuB|d JUBLUIBaL] JOJBMOLSBA, (BNPIAIPUL - QY PiEpusls

jeuofeuiolul ASN

o) ynm udjqoud € 0t 3np /] 1 10 d8vwoyy Sursog sION wsiqod g (1) *S&/p1/1 1 POpUD SSANS UONBOR, SANON warqosd g (1)
(V) 1w}
queyd spijos lequieyd spios
002 054 o8t 092 082 002 voneson 12885 00z 091 091 vapesce s1qeaqies
SN G simuinw S
Lenye
I3 g - 9 g 8 P-4} uenyyy (vw) 94 8s 52 2z Juanyye (16w
JBquigy2 §plos 18qUIBYO spyog
(1744 09y ozr 002 0rg 08y vonesae popusdsng /4 ory 08y voyesse papuedsng
SHIEI0A SNBJOA
042 09} 06t (1124 4 st wanyjuf 08t 081 08} 0gi jusnyuy
e []] 4 6 o0 £ enije -1 o4 £e ie anye
BQUEYD (vow) | sequepo (10u)
048 085 095 0L otg 08 uogesse sPHoS 009 009 02 N uogesve spiiog
- papusdsng . papuedsns
00f [174 o22 oez vez 044 juanyu 002 084 081 06} Em::i
¢z 9 s s ¢ 6 wenye (161) v St 0z » wonyje (76w}
. : pusweq weliixO puBWwag usbAxp
as2 054 084 03 4] 0E1 usnyur jeapueyooig [1143 051 051 091 wony 1BINUBYOONET
6¢ o8 6L’ o8 og 6¢ wanye ge 84 08 o8 ey
R . 18QueyS. 5B
9z P4 8¢ 9z 22z ¢ uoneser Hd 22 L¢ az :M%E% Hd
8¢ :¥4 64 -4 £L : P4 juenyut |- ¥4 Fo4 L uenjjuy
24 L4 -1 43 2t -] luemye 24 €t 24 uanye
y ” 2) )
21 21 £ £t £1 z et ounigiocg | £ £ Py BquIEYD Sine28duiog
4] 13 G 9N [1] i usngy 51 9l 9 Jegnguy
- . — N .. - .N ‘: t@ - » -
re {4 I4-4 ee ye 2z 191, MWME ve [ %4 [1 5 Jugnyje ‘ )
. . . . . y Jaquuieyd u (o] . . . QLY uebAxo
82 8¢ 0¢ 89 s g9 vonesee panossiq e 28 re uoneser paAI0SSIq
50 008 o5y 00S 005 005 00§ {suoyeB) ewnyop pasoq 00§ 008 005 008 69¢ [ 0 (suoged} ewnjop pesog
depimes | Aepus | Aspsanyy | Aepsaupdm | Kepseny | Aepuow | Aspung fspimieg Awpus | Aepsinyl | Aspsaupbah | Aepseny | Awpuop | Aepung

£e

:158 Oy SYIBM

G661 21 oqwsAdy  Buuubag Yoo

Page 53 of 55
April 1996

t of NSF International.

This report may not be reproduced in whole or in part
written consen

B
o
[
5
2
|
ES
3
53
(=2
Qx
=3
& i



T6-U/SOL

o (v)
wjosd ey (f)

16°¢/SDL

1290 (1)
woyqaud sayieap ()

1591 19pUN WIS JO UONXNIRN (7) *dwnd yuonjguy 1521 Jopun woTsAs JO UONURJRK (7)
$AON uqod g (1) s ey poBBo)d e Aq pases [/7] uo a3vLoys Buisoq  sAON wapqoxd ang (1)
(11w) (VW)
Jequrelds spios il 0 HO:
091 0st o6t 00z 051 uopwige 81020165 084 002 00z 061 00z _B.xe o4 &g uw m
aInuUYy G 8INUIN &
uonye 8
2t oe 24 i 0i nony (16w) g 8 Vs g Ve PR (16w)
Iequieyd SPios 18quIBYD spos
o6¥ 02 05 - 085 ogp . per S ozr 0€s or§ 05 0r8 vopesee pepusdsng
BHIBIOA S112I0A
oLt ore 002 [ 002 suenjui /-4 061 ore Gie fol x4 jusnyup
4] 8 94 84 3 Juenyys 0 04 [*4 2t 6 weanyye
(16w) (10w}
sequieyo 48qiLEyD
029 059 0ze oes 009 vojeser spros 08§ 089 03 002 099 voyessE spyos
. popuadsng ) pepusdsng
00z oce [1}>4 ore aze uaryguf 002 oee 06z 092 (44 suenyut
ol 8 o ¢z £ wsniye (1ow) 9 9 0 5 ¢ wene (16w)
pursq uelbdxo puriisq usbixp
061 oze otz 091 oce wanjiuy 1BOMLSYIoIg 094 osi 023 (11774 (1074 wenyup Jedjuayog
0e 6¢ 08 6L 67 uenye 64 o8 82 0e 08 snjje
. J8QUIBYD . . ] 18quieys
22 P4 2¢ I3 I3 uoyesee Hd 22 ¢ 9¢ 'Y 9L uonesee Hd
8L L 8¢ 8¢ 8¢ juenyut 8e 8L 82 LZ :P4 enyu
i Iy 4 2t 4] wenjye 2t 2i gt [43 4] juenyie
o) 2.
m . 18QuIByD
i 24 21 2t 2} n o I3 4} -4} 4] 2l 43 :M:Eum 8inpsadry |
143 s &t St s e 54 St S St Si wangu
’ | g " x4 uerya r L4 re " b Jusnyya
1e oe e £e DQ\\QE\ L2 L4 (4 Yl (16w
] ] . i . Jequieys uslhxo ] K . . . Joquieyd uebxo
08¢ 92 e 9/ g voye:sE panossig [:#4 12 G2 06 62 voyerse PoNOSSIO
005 005 00s 60§ 00§ {suoyeB} ewinjop pesog se2 005 005 008 005 {suojeB) swnyoA pasoq
Aepjiy Aepsinyy Aspsoupop A L Aepuopy Repid Aepsunyy Aepsoupam Aepsony Aepuowy
SUCHED 008 - Aepunjgg SUOHED 005 - Aepuns  :Buisoq puexesiy ~SUoyED 005 - Aepunjes SUOHED 00S - ABPUNS  :Buisog pUeNSoMm
92 Jsal oW} SHo9M 4 IS8 4 Olup S¥89M4
6EL/9 .8pud JuBly §661 € joquessd  :Oubeg xeom T6CI/A  :8poD Jubly G661 92 J6GWaAoN  :Ouinbag ¥osm
wanifq ol suanyfy upyg

Sjue|q JUILRIL L JI)BMIJSBAL [BRPIAIPU] - Op PIEPUEIS

puoyvusduy JSN

SJUBL4 JUIIBI | JI)BMI)ISBAY sapisipug - 0p piepuelg

{puopvuLauy JSN

Page 54 of 55
April 1996

This report may not be reproduced in whole or in part
without the expressed written consent of NSF [nternational.

95/12/2015/060
Final Report



26-£/SDL

RO (1)
wagoud syrsm (€)
153t Japun washs Jo uondunjrel (z)

T6-£/SOL

LYo (v)
wojqoid nieay, ()
159) sapun WANSAS Jo uotun)B ()

10N wargoxd s (1) SO uigoid s (1)
1w} (1)
18GueY? Spyos 10QUIEYD spuos
084 021 0zi 02} D€} vonesee siqeeniss 0€s 0zt szt o€t 0¢! vonesee ongeones
Uy sy oIy Sp
1 ’ L L] anys
2 9 ) 8 [~ wen) (18w) 2 £l s 2t 9i uany (16w
Jequieyd spios JBQLIBYD sSplog
025 o8y o8r o9v orp oneree pspupdsng ozv ovr o8s osp 095 o pepusdsng
opIBI0A : BYEIOA
081 otz 092 0sz 081 wanguy 012 088 002 084 064 wanyuy
£2 51 8l £2 L2 uenye & 9 L st 9l weryye
2 7oy (1ow) : 18QLUE 04 3\95
059 08§ 08§ 08 ors H.ﬁu« spos 085 055 088 035 ors nmasum spijos
pepusdsng - peopuedsng
[ 092 062. 00t 002 Juanyuy 0se [Tt oce 012 01z Juanyu
2 0 ot ol 1 wemye (vow) 0 6 ol 8 ) Jueryys (16w)
puBLLR(Q USBAXD d pupwaq uabAxQ
01z 002 0cz 002 01z Jusnguy 1BoRUEyOOIE osi 08t oci ozt 061 wonyuy 1poRUBYI0IE
62 [73 s - 6¢ 8¢ wenys gz ¢ 62 5¢ 6¢ uenype
. i . . 8GwEY2 18qUIBYD
J ¥4 P4 e L2 44 uoneier Hd 9Z 9¢ L2 e e ﬂheum Hd
Iy 62 82 2L 8¢ juenyuy g¢ [P [ (D3 8¢ uanyuy
o1 o0t [T 04 ot 1uanye 0} o oL i o1 wenys
faJl (2,
J £ B
o1 o1 o o o MWEHL asmerscs o ot o o 1 e onessdwa)
£t £l £t vi vi luomyty £ ¥i 7 el vt jusnyjuy
ot st €€ ve &€ enyye e 1 e vE e Iuenye
ﬁw& ﬁ.mws
] i ) ] equipyd usbAxp . . § ] . I8quieyd usbAxQ
97 cg 22 sg S8 uogeses Ppanossi +'8 EX] e re 98 voyeiow panossiq
005 00§ 00§ 005 005 (suogeb) swnjoA pasog 00§ 00§ 005 005 005 (suoyel) swirjop pasoq
Keply Aepsinyl Aepgeupem Aepsan} Aepuow Aeppd KAepsinyl Aepsaupam Aspsany Aepuopy
SUoEd (o5 - Aepunieg SUGED (605 - Aepuns :buisog puensem SUDFED 505 - Aepinies ~ SUGHED 005 - Aepung  :Guisoq pusyaam
ge :JS8 Ojul SHOOM 22 1584 0ju) S¥e8M
TBLIA i8poD e TGBEI /1 5QUiadeg | :bupubag Neem 6EI/8  ‘epo) jueld G661 01 aquieseg | Bumninbsg ¥asm
g mold wanyffq oy g
SIUBL JUAWEIL ], JIBMIISBAL {enpiAlpu] - 0P Prepurl§ SjUBld JUALLIBIL ], JIBMINSUAL (BNPAIPUT - O PIRPURIS
wuoypLIIUY SN fouonpuanuy SN

Page 55 of 55
April 1996

This report may not be reproduced in whole or in part
without the expressed written consent of NSF fnternational.

95/12/2015/060

Final Report





