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FACTSHEET

Smith & Loveless, Inc.
Manutaciurers of gualily wastewater systems

The Factory-Built ADDIGEST® Treatment Plant

The Factory Built ADDIGEST is an aerobic wastewater treatment system designed for both municipal
and industrial applications. The trade name ADDIGEST is derived from "add-on-digestion" and attests to
the versatility of this system. It offers treatment from basic BOD and TSS removal to nutrient removal and

advanced treatment.

Design Flexibility

& Customize the system for any level of
treatment — ranging from basic BOD removal to
advanced treatment suitable for water reuse.

¢ Provide treatment for extended aeration
loadings to 56,000 gpd (212 m*/d) in a single
manufactured tank. For larger capacity, see
Factsheet 2-1246 on the Field-Erected
ADDIGEST.

& Add either hopper bottom type clarifiers or all
steel circularclarifiers withrotating sludge
collectors easily.

& Choose either above or below grade installation.

& Meet space requirements with end-to-end or
side-by-side installation, ensuring an efficient
footprint for multiple tank installations.

¢ Simplify restrictive shipping limitations with the
availability of compenent and weld together
units.

The ADDIGEST has
proven itself in
funereds of
installations.

The Benefits

& Design offers virtually unlimited capacity and
wastewater treatment capabilities.

¢ V-crimped walls provide greater rigidity and
economy in manufacturing, while minimizing
weight.

& Design makes the Factory-Built ADDIGEST
easy to install and operate with little routine
maintenance. There are virtually no moving
parts.

& Inspection occurs on every Factory-Built
ADDIGEST priorto shipment, ensuring quality.

¢ V-crimped structural walls create greater
volume per unit-dimension than a circular cross
section, reducing corrosion compared to plants
with [-beams for structural reinforcement.

¢ VERSAPOX?® coating on all surfaces ensures
the best resistance against corrosion and
abrasion.

1-1246



Factory-Built ADDIGEST

FACTSHEET

Various treatment confipurations can be achieved with the versatile Factory-Built ADDIGEST to meer efffuent requirements
ranging from prefreatment to rewse. The Factory-Built ADDIGEST afso comes in full hopper clarifier and circudar clarifier

canfiprarions,

Inlet Bar Sludge Storage .
e Fia i Aeration Zone fil
e T e e ™ ol s —u—[ ! -
] -
: __ . L, i i
; o o ]
Flow Equalization  Anoxic Chlerine Clarifier
Zone Zone Contact Zone

More Benefits Add-On-Digestion

& Electrical controls and instrumentation, air
blowers, walkways, grating, access ladders and
other accessories are readily available to
provide acomplete installation,

& Installation ready, the Factory-Built
ADDIGEST can be installed upon arrival,
reducing standard delivery time,
erection time and installation costs,

& Smith & Loveless provides single-source
responsibility, from design and process
engineering to manufacturing and installation.

Eavtli-insulated, this F(t:?!(ﬂ'Bu! ADDIGEST is
installed below grade. as shown above.

Flexibility is the key to the Factory-Built
ADDIGEST. The basic unit is equipped with an
aeration tank and a clarifier. To this basic unit,
several components can be added to meet effluent
requirements including:

b Flow Equalization
& Clarification
¢ Sludge Storage
& Filtration
8 Disinfection (Chlorination or UV)
& Past Aeration
¢ Dechlorination
¢ Nutrient Removal
(Nitrogen and Phosphorus)
& Nitrification

Smith & Loveless, Inc.
14040 Santa Fa Trail Drive
Lenexa, K586215-1284
United States of Amearica
Fhone: 913-888-5201
Fax: 913-888-2173
Parts: 800-822-0048

httptwww.smithandloveless.com
E-mail: answers@smithandlavelass.com

Solutions for a world of water problems

@I9YE Smith & Loveless, Inc.
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PACKAGE TREATMENT PLANT

LOCATION Maranz, AZ

ENGINEERING ORDER

SERIAL NUMBER 37-00187-P

Model No. 12AD50

Above Grade (X)

Average Flow 50,000 GPD

(See Special

Total Length 54..51

s)

Organic Loading _150 mg/l

Mode Of Cperation Extended Operation

No. of Tanks 2 (Separate Tank)

COMPARTMENTS:

Sludge Storage: 6,000 Min, Gallons 8’ -67 Length 9/ -07 Wide
Aeration Zone: 34,750 Min. Gallons 36.9’ Length

Clarifier Zone: HC-142 Model 12’ -0” Length
Anoxic Zone: 4,150 Min. Gallons 8’'-10” Length
Chlorination Zone: 1800 Min. Gallons 8’-6” Length x 3’ Wide
BLOWERS:
Quantity 2 Model No. 7L320 Mfg.
CEFM 311 RPM 2169 PSI 6.0
MOTORS :
Horsepower 15 RPM 1800 Electrical 3 Ph/60 HZ/460 Volt
OoDP X
ACCESSORIES:

Control Panel NEMA 3R - Provide contreols for all blowers — Two 15 HP
blowers and mixers.

Painting: V‘ersapox®

SPECIAL REQUIREMENTS

1.

Make this a mirror-image of S/N 37-00186-P, with the service
platform on the chlorinator side of the tank.

Provide plant 12/-07 wide x 11-1/2°/

Influent conditicons are noted below:

BOD - 150 mg/1l
TSS — 200 mg/1l
TKN - 48 mg/l
NH: - 38 mg/1l

Effluent Requirements:
BOD - 20 mg/l

TSS - 20 mg/1

TKN - <10 mg/1

Elevation is 2,000 ft.

tall x 54’-27 long.
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SPECIAL MATERIALS

Location: Marana, AZ Serial Number 37-00187-P
Page No. 2

4. Air Requirements:
Recycle Airlift - 65 cfm
Sludge Storage - 16 cfm
Aeration Tank — 212 cfm
Chlorination Tank — 8 cfm
Clarifier - 10 cfm
5. Provide an zaluminum access ladder to top of plant.
6. Provide two znoxic mixers (one for each zone).
7. Provide one (1) two-diffuser drop pipe for the sludge storage zone.

8. Provide six (6) four-diffuser drop pipes for the aeration zone.

9. Provide ocne (1) Sanuril Model 1000 chlerinator in the chlorination
zone with the baffles used as the mixers.

10.Provide a walkway for maintenance for the anoxic mixers.
11.Provide a 3” flange in the sludge storage zone for sludge removal.
12 .Provide one (1) 3-way splitter capable of handling 150,000 GPD.

Initially only two units will be online requiring only 100,000 GPD.
Provide 2 blind flange to prevent flow to the future site of the
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third Addigest®.

13.Provide 8% recvcle airlift capable of recycling 52 GPM.

SALES ENGINEERING _MAINTENANCE MANUAL QTY. COMPANION S/N
PREPARED BY DATE _ Preliminary Copies _0O 37-00186-P
M.C. Copy e
Start-Up Copy L
Equipment Copies 1
Rep Copy 0
Customer 0
C. Berger 5-25-00 Total O&M's 3
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Specification
Smith & 14040 W. Santa Fe Trail Dr. March, 1998
Loveless, Inc.® Lenexa, Kansas 66215-1284 Page 1

SPECIFICATIONS FOR
FACTORY-BUILT ADDIGEST® TREATMENT PLANTS

MARANA, AZ - 37-00186, 87-P

GENERAL

day. .

CONSTRUCTION

shall be completely dewaterable, independently, when installed on grade,

Inlet and outlet connections shall be as shown on the drawings.

AERATION

individual throttling of the air flow.

SLUDGE RETURN

clarifier as shown on the drawings.

CLARIFIER

shall be as shown on the drawings.

approximately 4" apart. The scum baffle shall be 1/4" steel plate x 6" deep welded to the tank wall,
The clarifier surface area shall be 144 sq. ft.
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© Smith & Loveless, 1998

The contractor shall furnish and install two Smith & Loveless Model 12 AD 50 Factory-Built ADDIGEST® Treatment
Plants as shown on the drawings and specified herein. Similar units may be provided for parallel operation where the total
capacity justifies such construction. Each plant shall be of the extended zeration type employing separate compartments
for aeration chlorination, sludge helding, and clarification. The ADDIGEST Treatment System shall be capable of
treating an average total flow of 100,000 gallons per day with a total organic loading of 123.1 pounds of 5-day BOD per

Each ADDIGEST shall form a complete wastewater treatment plant shippable in two major sections. All steel plate
forming the bottom, side walls, end plates, trough, partitions and other shell tankage shall be minimum 1/4" thick
structural grade steel reinforced as required to withstand all hydrostatic pressures. All major treatment and holding zones

All welded stesl structural members shall be joined by electric arc welding with fillets of adequate section for the joint
involved. Where required for additional strength or watertight integrity, such welds shall be continuous inside and out.

The total aeration volume for each ADDIGEST shall be 34,750 cubic feet. Dimensions shall be as shown on the
drawings. Each air supply header shall be provided with air connection couplings, drop pipes and diffusers as shown. A 1"
air hose shall be provided between the aeration tank and the clarifier for air supply to the airlift pump. Each two inch
galvanized pipe diffuser shall extend from the air supply header through a 2" ball valve. The ball valves shall provids for

A rectangular steel sludge return trough shall extend the full length of each aeration tank. A sludge gate and air relief
vent shall be provided as shown. A 4" diameter sludge refurn pipe shall be installed between the asration tank and

The clarifier shall be a welded steel structure, rectangular in plan section and shall have one or more sludge hoppers. The
walls shall be structural grade steel plate not less than 1/4" thick. All structural shapes used for reinforcing and bracing
shall have 1/4" minimum thickness in the thinnest section. All welded steel structural members shall be joined by electric
arc welding with fillets of adequate section for the joint involved. Where required for additional streagth or watertight
integrity, such welds shall be continucus inside and out. Coating shall be as specified herein. Inlet and outlet connections

The clarified liquid shall pass over the edges of the effluent weir, into the effluent trough, which shall be connected to the
clarifier outlet pipe. The adjustable weir plate shall be 1/8" aluminum plate and shall have 1" desp 90° V-notches spaced
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Specification

Smith & 14040 W. Santa Fe Trail Dr. March, 1898
Laveless, Inc.® Lenexa, Kansas 65215-1284 Page 2

ENGINEERING DATA ===

SLUDGE HOLDING TANK

The sludge holding tank of each ADDIGEST shall have a capacity of 6,000 gallons. Air shall be distributed to the sludge
holding tank through S&L MULTIFUSER® diffusers, and all necessary air control valves shall be provided. Dimensions
shall be as shown on the drawings.

CHLORINE CONTACT TANK

The chlorine contact tank shall have a capacity of 1800 gallons with underflow inlet baffle and provisions for mounting
chlorination equipment. Dimensions shall be as shown on the drawings.

BLOWERS AND MOTORS

Two blowers shall be furnished by the Manufacturer of the treatment plant, each to deliver 311 CFM of free air measured
at the blower inlet. Blowers shall be rotary positive displacement type with guarded V-belt connection to the motors.
Blowers shall be equipped with filter silencers with weather-hood and specially built check valve,

Each blower shall be driven by a 15 HP, 1750 RPM, 3 volt, 60 phase, 460 Hertz, horizontal open drip-proof, ball bearing
electric motor.

Motors shall be mounted on a steel base plate with slots provided for adjustment. The motors shall have a 15% service
factor but shall not be overloaded beyond the nameplate rating at the design conditions specified above.

Blower/motor units shall be off-plant mounted in close proximity to the plant. They are to be installed by the purchasing
contractor.

ELECTRICAL CONTROLS

The electrical components shall be furnished in a NEMA 3R rain-tight cabinet with stand. The cabinet and stand shall be
mounted by the purchasing contractor on the concrete blower pad. A separate thermal magnetic circuit breaker and
magnetic contactor shall be furnished for each blower motor, Blower starters shall be controlled by a selector 'switch.
Starters for 3-phase circuits shall have overload and under voltage release protection on each conductor.

A separate 115-valt, single-phase supply circuit breaker shall be provided for control circuits and auxiliary equipment. A
manual starter with thermal overload protection shall be provided for all auxiliary motor-driven devices furnished with the
ADDIGEST Treatment Plant.

Wiring in the control cabinet shall be color-coded and shall be in accordance with the National Electrical Code.
All conduit and wiring between the electrical control panmel enclosure and the various motors furnished with the

ADDIGEST Treatment Plant and between the panel and the power utility pole shall be furnished and installed by the
purchasing contractor.

WELDING

All steel structural members shall be joined by electric arc welding with fillets of adequate section for the Jjoint involved.
Where required for additional sectional strength, such welds shall be continuous inside and out.

© Smith & Loveless, 1998
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1. CENTER TIMED FOR ROTATION IN ETHER DIRECTION,
2. SCREWED CONNECTIONS STD. NPT.
3. INLET AND OUTLET PIPE CONNECTIONS SAME TYPE AND SIZE.
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SMITH LOVELESS File: 52289 —~ Marana AZ Addigest Cals.xls
MODEL R Paga: 1

Project: Marana, AZ --1Q 52289 =
Project Manager: Andy McCullough
Date: 14-Jan-00
FACTORY- BUILT ADDIGEST Deglay ©B0,000 &aLans

Averags Maximum
INPUT DATA:
FLOW (MGD) 0.03 0.03
BOD (mg/L) 63 150
BOD LOAD (LbMD) 28.36 62.55
TKN (mz/L) 43 a3
TKN LOAD (Lb/D) 20.02 20.02
H.S, (mz/L) | 0.00 0.00
H.S LOAD, (L&/D) 0.00 0.00
02 DEMAND(Lb O2/Lb BOD) 15 1.3 “
BOD 02 (Lb/D) 42.53 93.33
TEN 02 (Lb/D) . 92.07 92.07
H.§ 02, (LbD) 0.00 0.00
WASTE O2 (Lb/D) or AOR 134.81 . 183.90
ALPHA 0.8 0.8
BETA : Q.9 0.9
ELEVATION (&) 2000 2000
ELEVATION CORR 0.94 0.94
TEMPERATURE (C) 23 25
CS @ TEMP (mg/L) 8.263 8.263
MIN. 02 AERATION 2 2
TEMP CORR 1.126 1.126
PEAKING FACTOR 1 1
STR (Lb 02/D) 271.98 373.61
STR (Lb O2/Hr) 11.33 15.63
DIFFUSER DESIGN
DIFFUSER SUBMERGENCE 93 9.3
02 TRANS EFF 0.07 0.07
SCFM 153 212
AERATN VOL (GAL) ) 34,782 34,732
AERATN VOL (FT3) 4,650 4,630
AERATN INTENSITY, (scfm/kef) 33 &4
Minimum Mixing Aeration, sefm 93 93
Blowsr Required for Aerzal., scim 153 212




! SMITH LOVELESS

Filz: 52289 — Marana AZ Addigest Cals.xls

MODEL R Paga: 2
SWO, it $10.4 —_
Plant Flow, gpd 50,000
. Plant BOD, mall 63
Clzrifier Calculations:
! li Hopper Typs, 1 or Circular, 2 1
Clarifier Diameter or width for hopper type, it 12.0
Hooopsr Type Length, 12
. Clarifiar Arag, sf 142
Clarifizr Overilow Rate, gpd/sf 352
'. S&L Clarifier Madel No. HC-144
’ Equalization Tank Calculations:
. Hydrzulic Retention Time, Nrs 0

j Volume, cf 0]

Zquzlization Mixing Rate, scim/1,00Q cu { 20
Azrztion Requiraments for Equalization, scim 0 .

- Aeration Tank Calculations:

Aazration Tank #1 Volume, cf 4,650

i Asrstion Tank #2 Valume, cu 0

] Total Asration Tank Valume, cf 4,850

Azratin Tank Volumetric Loading, Ib/d BOD/1000 cf 8

Asrztion Tank Steady State Air Requiraments, scim 153

h Azrztion Tank Peak Air Requirements, scim 212
Pzrcant Air to Azration Tank #1 1.00

= Percent Air to Asration Tank #2 0.00

. fALSS, mall 3,500
) Anoxic 1 Calculations:

! Anaxic HRT, hirs 4
= Anoxic Tank volume, cf 1,114
= Typs Mixing Used Mech Mixer

. MLSS Recycle Ratio g.1
; MLSS Rscycie (direct racycla), gam 317

. Anoxic 2 Calculations:

Anoxic HRT, hrs

Anoxic Tank volume, cf 0
] Typas Mixing Used Mechanical

Post Aeration Calculations

Rstzntion Time, HRT, hrs

Tank velume, cf o]

Air R=quired, scfm/kef 30

Total Alr Required, scim 4]
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File: 52289 -- Maranz AZ Addigsst Cals.xls
Page: 3
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Chlorination Calculations: -
HRT, hrs 1.38
Volume, cf a7g
Type Mixing Uszd Air
Mixing Ratz, scfm/1000Q cf 29
Air Nezzd for Mixing 8
De-Chlarination Calculations:
Post Asration HRT, hrs
Aeration Tank volume, cf 0
Mixing Usad, scim/kci 20
Air Neadad for Mixing, scim 0
Digester Calculations:
Sludge Produced ar WAS, Ib/d 50
Sludge Concentration in Digssisr, % 1.0
Digester HRT, days 10
Digester Volume, cf 801
Digaster Mixing Rate, scim/1000 ¢f 30
Digestar Air Reguiraments for Mixing, s&im 16
WAS/RAS Air Lift Pump Calculations: T
Maximum Desired Recycis Flow, gom (150 % Des Flo 52
Minimum Desirad Recycle Flow, gpm (30% Des Flow) 10
Air Litt Pump Air Requirsments, scim 10
Air Lift Pump Dizmster, inches 4
Dirsct Recycle Airlift, inchas 8
Dirsct Racycla Airlift, scfm 65
Blower Capacity Needed for EQ, scfm 0
Blower Capacity Needed for SS, scim 252
Max Blower Capacity w/o Denti, scfm 310




l BLOWER CALCULATIONS

Maurana, AZ -- 52288
Andy McCuilough
1/10/2CC0

1. HOASEPOWER CALCULATED 3ASZD OM AlR REQUIASMENTS OF 8LOWSER

IDENTIFICATION SCFM T 1460 ~T)/523 ELEVATION P, [14.71/P, CAm
: DEG F FT SITS PRES
|SAL Plant Desicn | 305 119 1.08 2000 . 13.9 1.08 354

= Site air temperature

P, DIFFUSER X TOTAL
MOTOA Ta sITE WATER LOWER {R"0.23311 BLOWER
IDENTIFICATICN F . BLOWER SITE TEMP 280 - Ta PRES DESTH OIS PRES | [R={F1+P2IP1] bHP
% SCFM DEGF Psi FT PSI

Sa4L Plant Dasign [=]s] 305 110 579 13.7 3.5 5.61 0.1022 12

1 = ENTZR VALUES IN SHADED ARSA TO CALCULATE HORSEPOWSER

i =5 ] i A 55
3

Slgwer Ourlat Temoeratre
2

il 0.07102 Trans &1 | Blawar Nesdad 15 nHP Intec P 13.7 psi
. Slawer Qutlat Temo 158 Dea F Qutlet P S.581 psig
L 1.8 th Q2/bnp-nr | Site Temp 110 Deg 7
r= 1.410539234
X = 0.1022339583
F2 = 163 Deg F
rat- _dischargs oressurs above amb orassure
uations for Blawer Horsepower (Comprezzed Air Data, Ingersci Rand, Sth €4, NY p23) harametric pressure at slevation

X = ¢80 )
F2 = [1=X]"{260+F1} - 430
K2 (actual consumed) = [1.522°2,"CEM (R . 1.0Q11/(100*8) Centrifugal Compressor Snginesring By Hoffman Air &

P, = Site barome’ric aressure, psi Filtration Systems

cim = air rate into blower at P, and site air tamperagurs.

E = Elawer elficiencey, assumed to be 60%, including volumétric, machanical and etectrical efficizney [actual range caiculated at 52 ta 72%).
R = (P, + P;l/P,

P; = Slawer discharge prassure, psig

Ta = site ai¢ temperature, deg £

CFAM = scfm=[{480 +T)/528[*(14.7/P|]

HP = (0,0428.5) "SCFM "(450 =Tal "[R*** . 1.00}

Blawer Pressurs = water depth = 0.433 psi/ft + 0.5 psiinlet + 0.5 psi oriface lass + Q.5 psi piping less
A volume = s:d Q2 Ib/br * Be/80 min * cu 10,0073 ® 1/(Trans elficiency)

bis Qo Mo e | meser s 12102000
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SANMPLE ONLY — (Final copy to be submitted and approved by Desien Encineer)

DESIGN SUMMARY
SMITH & LOVELESS MODULAR FAST®
12AD50-HC142 SEWAGE TREATMENT UNIT FOR
MARANA, AZ
JANUARY 18, 2000

The proposed equipment was sized to provide the effluent quelity as given in Table 1,
based on the influent characteristics as given in Table II, and proper operating conditions
as stated in Table IIL. This sizing is only applicable if the system is constructed
according to Smith & Loveless’ recommendations and operated properly from a
mechanical and process standpoint, as defined in the operation and maintenance manual
for this equipment including the items listed in paragraph two herein. This excludes a
period of two months from the initial start-up to provide for the required bacterial

acclimation.

In addition to the requirements given in the operation and maintenance manual, proper '
operation and maintenance of the system includes influent and effluent monitoring of the
BOD, TSS, and TKN, temperature, dissolved oxygen, sludge wasting, and pH control of
the treatment system. .

The Smith & Loveless treatment plant will be sized for an average monthly effluent
quality as noted in Table 1 and based on the influent characteristics as set out in Table IL.

TABLE I - 30 Day Average Effluent Characteristics

BOD;s: 20 mg/!
TSS: 20 mg/l
gl <10 mg/l

Total nitrogen limits are based on 2 minimum of 1 mg/l organic nitrogen and 1 mg/l of
ammonia nitrogen. ‘ - '

The effluent limits in Table 1 are based on an influent to the treatment system having the
characteristics given in Table IL
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System

TABLE II - 24 Hour Composite Influent Characteristics to the FAST® Treatment

Total Flow: 50,000 GPD Average Daily Flow

BOD:s: 150 mg/l maximum

LaS: 200 mg/l maximum

TN: 43 mg/l maximum
NH;-N: 38 mg/l maximum
pH: 6.5 to 9 mg/l maximum

The effluent limits in Table 1 will be achieved only if the operation of the treatment
system is as stated in Table IIL

TABLE IIT - Operational Parameters

Units:
Total Flow:

Denitrification:

Dissolved Oxygen:
Nutrient Requirement:

pH:

Wastewater Temperature:

Toxins:

One ~ 12AD50-HC142 Sewage Treatment Unit

50,000 GPD Average Daily Flow

I
Recycle to the anoxic zone required at rates as given in the
operation and maintenance manual.

2.0 mg/l minimum in the aeration basin.
BOD:N:P; 100:5:1 minimum
6.5 t0 9.0 mg/]

159 - 25°C, Occasional lows of 10°C for 2 maximum
duration of two weeks are acceptable once a nitrifying
population is established. If the water temperature is
expected to remain below 15°C for extended periods,
insulation of the tanks and piping should be considered to
maintain nitrification during winter months.

Heavy metals, such as Cd, Cu, Ni, Pb and Zn, phenolic
compounds, cyanide, znd halogenated compounds can
inhibit nitrification reactions. Any inhibitor elements or
compounds must not be present for this process to operate
as designed.
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Smith & Loveless. Inc. Fax Transmitial

s4u Santa Fe Trail Drive Phons:  (913) 888-5201

nexa, Kansas 662135-1284, USA | Fax: (913) 888-6503
ate: October 24, 2000 Fax: (520) 740-0135

a: Frank Luis From: Chris Berger

ompany: Pima Co.

ccation: ‘Total Pages Including This Page: |

bject: Marana, AZ

S&L S/N 37-00188-P, 37-00187-F

e above-referenced plants are designed to handle 150 mg/l of BODs at 50,000 GPD, per plant. The limiting
stor in treating the BOD is the size of the blowers. The organic loading concentration can be higher, as long as
3 total organic loading does not exceed 62 Ibs./day of BODs. If the loading exceeds this amount, then the plant

I not treat the waste as thoroughly.

ie hydraulic limiting factor is the clarifier. At higher flows, the retention time would decrease allowihg the
ssibility of some solids exiting the system. :

‘his is unclear, or additional information is needed, feel free to contact me at ext. 499.

- .=gards,

ris Berger
‘oject Engineer Treatment Systems

s
: William J, Grant/Manager, AE Treatment Systems

Chris Simko/Stantec — FAX (602) 431-9562
Dennis Gamache/WEECO — FAX (480) 759-1548

Solutions for a World of Watsr Problams
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