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Design Basis Report

1.0 INTRODUCTION

The Flood Control District of Maricopa County (District) is designing a major storm drain

project for collection and conveyance of storm water in an area bounded by 7th Avenue,

43'd Avenue, the Salt River and South Mountain. The project on 43'd AveOU~'consists of a

72-inch and 114-inch storm drain trunk line extending from Bas~l!{le AQ~Fto the Salt River.

A storm water retention basin at Southern Avenue is:glso in tQ~·::P.tql~r The outlet at the

Salt River is elevated, making the trunk line flow fy!~:'r~ther th~WI.·;::gr~yity drain. AfteI:;",

flows are completed, a pump station located at JH~:Salt Riv~E~~::f~@'~t~:~p:9.ewater~::

pipeline and retention basin. Figure 1 is a Vicin~Y::.Map shqWihg the:i6ct~ipn::~tU1@:jWbject

and its eIements. ~.~1.ir.~i.~i.i~.ii.ji.ji.ij.i.~.j.i..:.;.:.~::.:::.: ..;::::i~/~::::·· ··:::::\;/:(ttiiiiiii~ii1~~~!iii~~~~ii;:r:··
~({::::- .··::::t:tr)~{::::·

",::~:~:~:~:~~~~~~~~~~;; ;:;:;:::::::::::::::.

District staff is designing the trunk line, retention·~~$jrt.:.aOO:::Qutlet to Salt River. Carollo

Engineers has been retained to design the pum:p~t~ti~n·:I:~i.9.n of the project. A single

set of bidding documents will be prepared f9Cthe entir~:::p:@j;q~:.P9Q;:;isting of storm drain

trunk lines, retention basin, Salt River q~§QI~mt~.pjp'e and PumP...~tktion .
..;::::::;:;::;:::::::.:.:::.:.:-:.................................. :.; :..

The storm drain system will be opgf~¥:~~~~·~.:rnlllllggJ?y:::th; City of Phoenix after
.::::::::::;. ..::::::::.' ..:.::::::::::::::::::::::;::::::::::::.:.:.:.:.: .

constru:::i::::lete ../::~~i( .:.::.:.: .••.••.1 JF;·/1P
2.0 .:::..:..:::.::•.•.•....•.

.:::;::::::::::::::.,

The purpose of this QeSjGp:Basis f1ippn iSJR:giiKelop and evaluate feasible alternatives

for,~ recommern;J::$!~fig of, the:py.mp:§t~tibn to dewater the storm drain trunk line and

r:@.Ip.:pasin.E¥;19m~qnparamJt~f~:~~~ to include operation and maintenance costs as

~~if:~$·:¢t;jt~ costs?::fflj~:·Q!$.Wct is interested in an assessment of debris and grit

accu~Ui~~pn:~~cts orti:PUmP.:·mation operation .
..:.:::::::::::::::::;:::::::::.:....::.:.:::.:... .::::::::::::::::::::::::::::::::::::::::.,

......................................:.;.::::::.

~~~~~::!lII~~s~~~;~~e dde:~~gnna~.:::e;:~ t~~ t~~o~e~~;:a~;~:dn ~~:r:::;:;de of
.::: ?43'd Avenue betW~h.:.i\Mer Avenue and Broadway Road.

.....:.:..:.:.:.:.'

i I!jb•.~~~ed ;~:~~s~:~:~~h the District and other agencies, including the City of Phoenix
"frj1f~:~~x~Po~rt~~~~ o:r:~~nps~~~~~o:;a~i~~ r:~~~;n ~:ha:~i;~i~I:1 r::~::~t:~f~~~~~~sa

pump station is time to dewater the stored volumes in pipeline and retention basin after

inflows from a storm event have concluded. The District recommended that dewatering be

completed within 72 hours of the storm event.

p. 4f)28a 1O' Rot BaslsDsn 1woo August 31, 1998
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This time is consistent with experience of ADOT in dewatering the tunnels that drain the 1
10 Freeway at the Inner Loop in Central Phoenix. In that project, criteria to establish time

to dewater included considerations such as potential for biological activity in stored water
and accumulated debris generating unacceptable odors.

The calculated volume of water stored within the system is approximately 19.8 million

gallons that must be removed within 72 hours. See attached System Schematic Profile

Diagram at Figure2.)\.
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3.1 ALTERNATE NO.1· CONTINUOUS PUMPING OVER 72 HOUR
PERIOD

3.1.1 Description of Alternate

Alternate NO.1 is based upon the ability to pump continuously over a 72 hour period after

a storm even. Pumping cycle begins after the storm has passed, and the ~Jprm drain

system (Pipe and Retention Basin) has achieved equilibrium at sJevatioQ:::1U14 (outfall
structure invert elevation). A bubbler system sensing water levgl::ji1§!~j~H in the wet well

:~U:~~~:t:~~~~i~:::u::'i~~a~l:p:~:~~%;:~hS~:~.'1:~t:'~'.'~rt:U~~~~'
operation is first pump starts, and after an adju~f~ble time p~b"d,:th~"$t.lgp'~,:purnR::§hirts.
The pump stop sequence is controlled by the ~A~p'ler SW;l.t~~ that sea~:::i.gl::wJ~:~ level
in the wet well and storm drain system. (Level b~~::Wfi!ch pumps cannoFd¥lt~te.)

........; :-::::: :.:..

The pump station consists of two pumps mounl~·:il:.:~·:~i~.::f9Pl inside diameter concrete

wet well. The wet well and pumps are arranged?ks show.qi:p·ni~b9::plan view in Figure 3.
Each pump is sized to have a capacity oL~;QQ~¥:g~lIons p~t::·m·i.Qyt~::ttotal pump station
capacity of 6,000 gallons per minute)J9:;lin::th~$tQrm draih::~yg:tem within 72 hours.

..:.:.;.::;::::.... .::;:::"
.:.:.:.:.:.:.:.:.:.:.:.;.:.:.:.:.:.:::::.:.:.:.'.

P·\4628a lOiRDI BaslsOsn I.wpd 9 August 31,1998



"::::::::::::;~:::::::::::::: ::::. ;:. :::' :::::::::~::::::::::::::::.: .:.:.

r::::3t2~2::Capital Cost of Alternate No.2

The estimated cost for this alternative is $542.300. This cost does not include the cost for

acquisition of the pump station site. A detailed estimated capital cost of this alternative is
included in the Appendix.

Alternate NO.2 utilizes much the same COnfigv.r~fi~~i~li~i~~fn.~le No.1, with the exception
that the actual hours of pumping the storm dL~i'r syste~{Wi.~i:~$·:~pft.ailed to those hours as
defined by Salt River Project, Electric D\¥~~!9n.·~§!BF.) as off~p~l:pH~er consumption

hours. See Appendix for current rat~:::§chgdti!I~.!!:::::!::::> ()/
.-.:.;:: .:.::>:::.:::-:-:-:.....:.: :::::::::::::::.......•..:.:.

Annual Cost
$1,980

407
6,000
8,100

$16,487Total Annual Operation Costs
Present Value of Annual
Operating Cost (17.159)

These costs are as follows:

SRP Energy Charges
SRP Customer Charges
Labor-Operation/Maintenance
Replacements

3.2

3.2.1 Description of Alternate

The storm drain system hydrauliqSare the.::$~me~$.::Ail¢r®~Je No.1, with the outfall

structure invert elevation at§~~tion Hl[4:·00. Th~.pUMp start control system is the same
(bubbler system), howeve.r;:·:a~j::~djustdie time (ti$:~ of day clock) is added to control
system. The timer is use@:t6allow ttig:·pump?dg:·f~n only during the pre-set hours

corr§§.ponding to t9g::?~fP~ak hout$::.~~::~§~n.idby SRP. Pump stop circuitry is by a

9.v.~~!g1:1~8:~~1 congg!'§Y~~ and tim~r;·:··:::::

~~::~~ml::$tmi~)n<~:~:~~;~~ill~t ..1W9 pumps to be mounted in a 12 foot inside diameter

concretgi·w~t::Wgl.l.~:The~0~r@·i·¢§.Hfiguration is the same as Alternate No.1, other than
larg@f:poffip.$~!·Igm~t::§.ucti~ri:::~Jhi~t) piping, and larger discharge piping are required due to

th~i?i~~rease i~\«9W$i·:.§~D pump has a capacity of 6,000 gallons per minute (total pump
:)§tation capacity¢f1:~~QU6galionsper minute) to drain the storm drain system within the 72

:(:.I::!' hours total time,:.ghcl:86 hour s of pumping time. A small sump pump is required to totally
i.:: dewater the wet.Well. The pump suction pipe is a 48 inch reinforced concrete pipe. The
,:} :. pump statiO[l:¢f~chargepipe is a 30 inch ductile iron pipe. Each pump includes a check

j::::·I:::!li:i!i: W1g~~W1:Y~~' as defined in the wet well configuration and the proposed site plan.

I
I
I
I
I
I
I
I
I
I
I
I
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3.2.3 Operating Cost

I

I

I

I

I

I

I

$ 542,300

$ 337,100

$ 879,400

Alternative NO.2
Off-Peak Pumping

Cost and Operating

$ 282,900

$ 772.150

Annual Cost
$1,200

407
6,000

DESI:G~ CRITERIA

Total Annual Operation Costs
Present Value of Annual
Operating Cost (17.159)

Capital Cost

Present Worth of Operatiqgt·?
Maintenance/Replac§!!TIsjl,Cost

SRP Energy Charges
SRP Customer Charges
Labor-Operation/Maintenance
Replacements

3.3 RECOMMENDATION

The following table compares the two "Itarn"

Costs.

:::.:::::;:::::: ::::'" .:.::::::::::::::: .

Bas:~.:·gP9.n:::lbe abov~j:·:~ti~:,t@qQmmended alternative is Alternate No.1, for continuous

pumpirt~::~g;:m~J2 h~Ut':p~ri~>The lower energy cost of off-peak pumping does not
offse.hH:$::ftm:ij;:¢~P.tt.?1 cosF~higher replacement cost of larger pump units.

.::::;={?:;::.:.,. .. ·::·::~~r~:~····:::::rr:::::::::::::::::·· .

Annual operating costs consist of electric power charges and normal operating and

maintenance labor. In addition, a replacement fund is accrued for mechanical equipment.

These costs are as follows:

4.0

gt§;e are no otH$.t·~ilb:ijpant differences between the two alternatives and either
: :~onfiguration sa~gfi~:::f~quirements of the project.

./::::::':';'

':·:m:i.ii.:i·ii:·:::oesign C(iJ~ri~:established as follows is based on assumptions included in the alternatives

:.::::!:::::ti0.mUati6h:i~ Section 3.0 and on standards and recommendations for storm water
",::.::·.·j.ptirii6rrig in various references (see Appendix for listing of reference documents reviewed

and utilized in developing design criteria). In addition, we researched requirements of the

District and the operating agency, City of Phoenix, in developing criteria. This criteria is
based on the recommended alternative for continuous pumping to dewater the storm drain
system in 72 hours.

I
I
I
I
I
I
I
I
I
I
I
I
I
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Design of intake pipeline to pump station must consider the probable location of sediment
and debris accumulation at the end of the storm drain. Location of inlet junction box

The minimum requirement$.:Jp.ti~:~intaid.IA:~:thest()~:~:~er pumping station is a parcel of

approximate dimensions::gf::7S:teet 9@@ by 1oq~:~t width. The proposed site dimensions

are defined on the PH~lirUtpary sitegl§mt{§§§:iigure 4)
.·;:f::::. "::;:;::::;:::::;" ::::~:r: ..:.:.:.:.:.:.:.:.:.:.:.;.:.:::...:...:.:.:.....:...:...:....

..;:;:::::::::::::::.::::::::.;:::: :~~~~~~~~~~~ttr~~~)~~:::~::::::::::::;:::::'

Gdtifibris AccUfritijltidh

;:2:J~;~;~n:9.f grit:~R~iiil_~i.§H[1 a storm sewer is a major maintenance problem. For this

itt!~1i,;,~~~~~;~~:~~::~~~:~~~~~~~:,:~;;~:J~~~:~:~~~ties.
(::d~wnstream is ~:$mii$.t):::Large storm events introduce grit and debris, and with higher

::.:.::? velocities in pip~U.he:qhis material tends to settle less and moves downstream. In addition,
? previous depos«fbns from small storm events may also be transported downstream, and

j .. :.':...:::::..::::\. possibly wa.sd€d out of system into the Salt River. Materials probably tend to accumulate
·:··.:·····;·······:·hearJhG:p.Uti~t location, which will act as a sedimentation basin for those deposits that

::·:····8fuimQ.t:b~ placed into suspension and washed out of the outfall structure. Manual clean
::::::itiUr:;f the lower portion of the outfall structure is expected to be required periodically.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Pump Station Design Criteria

Item

Total pumping capacity

Type of pump units
Number of Pumps
Standby pumps
Sump Pump
Pump design point
Pump motor horsepower
Wet well volume
Inlet pipe diameter
Discharge pipe diameter
Operational concept
Pump Control

Electric power service

Site Requirements

Criteria

6,000 gallons per minute (gpm) at Total Displaced
Head (TDH) of 29.5 feet
Submersible, sewage
2
o ~

..:::::::::::::.,

1 )::>: :?
3,000 gpm at a TDH of 2~~p::Jget. }}
30 H ,.:=::::;:;:;}::: ::::::::)~~::::::.,

p ..:::::::::::: .:::::::::::::::::::::::::::::::::::::::::::::..
12,774 galloq$::(~Qfootdj~i~t~r:t:::l5.1 feet depth}::::

~~ :~~~ ~~r~ pum.R:.i::~~::::i:~:~:~!i!II~~.:~r,ft~::.:.....:.::::::::::::::::::::::::;::i:::::·
6~1~~~c~~~il~~~~,~~~n~~~~~~~I'-~.ij~~n2tart
Bubbler DifferentJafPressure Level
Measuring§Yiitil:.:;
Salt River::projectllW~~ri¢tQivision. 400 amp Service
for 480yqlt, 3 phase~::~::h~&:p'ower

P dS28a 11) Rot BaslsDsn I woo 12 August 31, 1998



should be set to avoid locations where pipeline velocities are low and deposits are likely to

occur in the storm drain.

The parcel for the location for the 43rd Avenue Storm Water Pump Station was set by the
Flood control District, which establishes the location of the Storm Drain Junction Structure

for the Pump Station Inlet. This location is upstream from the storm drain outlet where

maximum trash and grit accumulation is likely to occur.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I,
I
I
I
I

P:' 4628a 1OIRptlBaslsDsn 1wDd 13 August 31, 1998



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Pump Station Design References

SRP Electric Power Rate Schedule

Cost Estimate
• Alternate No. 1
• Alternate No. 2

Pump Catalog Cuts
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General Description of Commercial Rates
---------:...--- --..:.. ---.J

here are four electric-rate schedules available to General Service or commercial customers. The Time-of Use Plan (E-32)

Ild Stable Use Plan (E-33) are time-of-use rates with three different levels ofprices most days of the week. The Stable

se Plan (E-33) increases the fixed monthly charge through a facilities charge while reducing the cost of energy. The

;eneral Use Plan (E-35) and Extended Use Plan (E-36) rates have level prices within summer and winter seasons without

I~gard to time of use. The Extended Use Plan (E-36) rate provides additional reductions of energy costs through a third

~icing energy block. Customers with relatively constant energy consumption at higher volumes of energy might find the

:<telldE;d Use Plan (E-36) rate the most beneficial.

I~ime-Of-Use Plan (E-32)

Ihe Time-ofUse Plan (E-32) is a three-period time-of-use (TOU) rate with reduced prices for energy in the off-peak

enod in excess of 30,000 kWh. Customers with small loads and moderate-to-high-ability to shift load from the on-peak

I eriod rr. ight find this rate beneficial. ,.

I
I
I
I
I'
I

Summer Hours (May-Oct)

On-Peak
2 p.m. to 7 p.m.

Shoulder-Peak
11 a.m. to 2 p.m.
7 p.m. to 11 p.m.

Off-Peak
All Remaining Hours

Summer

Winter Hours (Nov-Apr)

On-Peak
5 a.m. to 9 a.m.

Shoulder-Peak
5 p.m. to 9 p_m.

Off-Peak
All Remaining Hours

Winter weekends are off-peak.

Winter

I
I

:::Ustomer Charge:

I :nergy (kWh):
On-Peak
Shoulder PeakI OffPeak (fst 30,000 kWh
OffPeak (remaining)

)ernand (kW)

I On Peak
Shoulder
Off-Peak

$33.88

$0.1025 per kWh

$0.0740 per kWh
$0.0370 per kWh
$0.0325 per kWh

$ 4.73 per kW
$ 0.46 per kW

No charge

Customer Charge:
Energy (kWh):

On-Peak
Shoulder Peak
OjJPeak (ls! 30,000 kWh)

OffPeak (remaining)
Demand(kW)

On Peak
Shoulder

Off-Peak

$33.88

$0.0924 per kWh
$0.0699 per kWh
$0.0370 per kWh
$0.0325 per kWh

$ 3.38 per kW
$ 0.26 per kW

No charge



"I..

Commercial Rate Description

Winter

Off-Peak
All Remaining Hours
Winter weekends are off-peak.

On-Peak
5 am. to9am.

Should2r-Peak
5 p.m. to 9 p.m.

Winter (Nov-Apr)

On-Peak
2 p.m. to 7 p.m.

Shoulder-Peak
11 am. to 2 p.m.
7 p.m. to 11 p.m.

Off-Peak
All Remaining Hours

Summer

Summer (May-Oct)

I
table Use Plan (E-33)

Ile Stable Use Plan (E-33) is a three-period time-of-use (TaU) rate with reduced prices for energy in the off-peak period
excess of30,000 kWh. This rate differs from the Time-of Use Plan (E-32) rate by having unbundled facilities and

I :rnand costs from the energy components of the rate. This creates higher monthly fIXed charges while decreasing energy
-sts. Customers with high load factors (24-hour operation) and average to below average usage in the on-peak period
ight Imd this rate beneficial.

I
I
I
I
I
1,=
I

I

.lstomer Charge:
I'cilities ($ per kW)

lergy (kWh):
On-PeakI Shoulder Peak
OffPeak (lst 30. 000 kWh
OffPeak (remaining)

Icmand (kW)
On Peak

I
Shoulder
Off-Peak

I
1
I
I

$25.00
$ 2.48 perkW

$0.065 per kWh
$0.055 per kWh
$0.035 per kWh
$0.030 per kWh

$10.00 per kW
$ 2.75 per kW
No charge

Customer Charge:
Facilities ($ per kW)
Energy (kWh):

On-Peak
Shoulder Peak
OfJPeak (lsi 30,000 kWh)
OffPeak (remaining)

Demand (kW)
On Peak
Shoulder
Off-Peak

$25.00
$ 2.48 per kW

$0.056 per kWh
$0.049 per kWh
$0.035 per kWh
$0.030 per kWh

$3.50 per kW
$1.00 perkW

No charge
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Commercial Rate Description

The Extended Use Plan (E-36) provides level winter and summer prices for all hours within each season. TIlls rate differs
from the General Use Plan (E-35) rate by having a fourth energy block which reduces prices. Customers consuming large
amounts of power with limited ability to shift energy use to shoulder or off-peak hours might find this rate beneficial.

The Genera] Use Plan (E-35) and Extended Use Plan (E-36) rates have an optional demand rider that isolates demand
costs to the on-and shoulder-peak hours. Energy rates remain the same. There is a slight increase in the customer charge
to recover increased meter costs. Demand charges under the rider include all billable demand. Customers who can isolate
operation to the off-peak hours might fmd this rate beneficial. This rider provides an excellent opportunity for testing
equipment in off-peak periods when seasonal operations have shut down production for long periods of time.

I

I

I

I

I

I

$10.00

$ 1.81 per kW

$0.0657 per kWh
$0.0589 per kWh
'$0.0486 per kWh

$60.00

$0.058 per kWh
$0.052 per kWh
$0.045 per kWh
SO.D33 per kWh

$ 2.00 perkW

Winter

Winter

Customer Charge:
Energy (kWh):

First 2000 kWh
Next 200 JcWhlkW
A11 additional

Demand (kW)
DemandkW> 5

Customer Charge:
Energy (kWh):

First 150 kWh per kW
Next 150kWhperkW
Next 20,000 kWh
All additional

Demand (kW)
DemandkW

$10.00

$0.0856 per kWh
$0.077& per kWh
$0.0560 per kWh

$ 3.53 perkW

$60.00

$3.75 per kW

SO.078 per kWh
$0.062 per kWh
SO.050 per kWh
$0.042 per kWh

Summer

Summer

Customer Charge:
Energy (kWh):

First 2000 kWh
Next 200 kWhlkW
AII additional

Demand (kW)
DemandkW> 5

Customer Charge:
Energy (kWh):

First 150 kWh per kW
Next 150kWhperkW
Next 20,000 kWh
A II additional

Demand (leW)
DemandkW

Gener~lUse Plan (E-35)

I The General Use Plan (£..35) provides level winter and summer prices for all hours within each season. Customers with
limited hours of operations and higher energy usage in the on-peak periods might find this rate beneficial. Generally, if

I you can isolate your usage into off-peak. periods, even with limited consumption. you would have reduced electric bills on
one of the TOU rates.

I
I
I
I
I
I Extended Use Plan (E-36)

I
I~

I
I
I,
I,
I Demand Rider

I
I
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FLOOD CONTROL D'JSTRICT OF MARICOPA COUNTY

43RD AVENUE/BROADWAY STORM WATER PUMP STATION

PRELIMINARY PROBABLE COST OF CONSTRUCTION

ALTERNATE NO.1 - FULL TIME PUMPING
Unit Total

Item No. Description Quantity Units Price Cost

1 Junction Structure/Pump
Station Inlet 1 L.S. $91,650 $91,650

2 30 inch suction line (RGRCP) 85 Feet $450 $38,250

3 144 inch inner diameter RGRCP
Wet Well with Reinf. Cone Base L.S. $54,800 $54,800

4 Wet Well Excavation, backfilling
And De-watering 1 L.S. $73,500 $73,500

5 3.000 GPM Pump & Wet Well
Appurtenances including
Electrical/Instrument Panels 2 EA $28,000 $56,000

6 500 GPM Sump Pump Including
Electrical/Instrument Panel EA $6,000 $6,000

7 Pump Station Discharge (14'') 72 L.F. $300 $21,600

8 24 Inch Discharge Main Line 305 L.F. $130 $39,650

9 Outfall Inlet 1 L.S. $5,000 $5,000

10 Install Electrical Conduits,
Panels, Controls L.S. $15,000 $15,000

11 Site Grading L.S. $10,000 $10,000

12 Site Fencing & Gate 350 L.F. $40 $14,000

Subtotal Estimated Probable Cost $425,450

15% Contingency $63,800

Estimated Probable Cost $489,250



FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

43RD AVENUE/BROADWAY STORM WATER PUMP STATION

PRELIMINARY PROBABLE COST OF CONSTRUCTION

ALTERNATE NO.2 - PUMPING @ OFF-PEAK ELECTRIC HOURS
Unit Total

Quantity Units Price Cost

$54,800

$73,500

$43,350

$91,650

$510

$91,650

$73,500

$54,800

Ea $40,000 $80,000

Ea $6,000 $6,000

L.F. $340 $24,480

L.F. $160 $48,800

L.S. $5,000 $5,000

L.S. $20,000 $20,000

L.S. $10,000 $10,000

L.F. $40.00 $14,000

$471,580

$70,720

$542,300

L.S.

L.S.

L.S.

Feet

2

85

72

350

305

Subtotal Estimated Probable Cost

Estimated Probable Cost

15% Contingency

8 30 inch Discharge Main Line

9 Outfall Inlet

3 144 inch inner diameter RGRCP
Wet Well with Reinf. Cone Base

7 Pump Station Discharge (18")

5 3,000 gpm Pump and Wet Well
Appurtenances including
electrical/instrument panels

4 Wet Well excavation, backfilling
and Dewatering

1 Junction Structure/Pump
Station Inlet(includes excavation
backfilling, dewatering)

2 30 inch suction line (RGRCP)

6 500 gpm sump pump including
electrical/instrument panels

12 Site Fencing and Gate

11 Site Grading

10 Install Electrical Conduits,
Panels, Controls

Item No. Description

I
I
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[ RAN THE SELECTIONS ON THE COMPUTER WHICH OF COURSE GAVE
DIFFERENT SELECTIONS. LOOK AT THESE AND LET TALK.

~
James,
Cooke &
Hobson, Inc.

4632 S. 36'l'H STREET
PHOEN1X, AZ 85040

Phone: (602) 243.()585 Fax: (602) 276-5402
August 23, 1998

FAXIv1EMO

TO: KEN KENNEDY
CAROLLO ENGlNEERS

PROM: BRUCE P. LORlNG, P.E.

«3 1.. - ...

SUBJECT: 43RD AVE &. BROADWAY P.S.

AFTER WE .REVIEW/D.lSCUSS THE SELECTIONS WInCH WTLL BEST SUIT YOUR
PROJECT NEEDS, 1 CAN GIVE PRICING, DIMENSIONS, LAYOUT, ETC.

BPL

LPAGES
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BRUCE P. LORll'C. P.E. JOf/JAMES I CIJOKE a HOBSlJ't 98-88-24

..;zj4s e
f-t- 89

7B

PUMP DATA
69 "-

Pu.p : CP 3398 trr ~
Curve: 63- 648 9Jn'1 59

t'-..

'"49
Rated Pc:..er 6B Hp ~
Rated Current: 73.8 A 39

""3~6B 0, 6 Pole
2B

'"ThrQU,ghl et: a. -4 inch
"-In/ou!ls!: --/19 inch 10

Waigh!: 2416.2 lhs
B

nuTY' DAiA 0 1008 2998 3880 4888 58Q9USGPt1

Flow 3828.8 USliPM H~ad. 27.9 ft •
I TTpU 1;. Pt-.Dr G9.9 kW Shc.F-t Power 34.7 Hp Flo.. 3BBB .9 USGPM

Overall Eft. 53.2 = Pu.p Eff. 61.4 :t Haad 27.5 Et

99-Q8-24PRo..JECT NfI1E: 43RD flOE BROADUA't P. S. ALT1tl

I
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FILE No. 611 08/24 '98 07:16 ID:JCH-PHu5~IX 602 276 5402 PqGE 2



00;2 216 :3402

~
PRODUCT TYPE

PERFORMANCE CURVE CP3300.181 MT
llATE· P43RD 1l.1JHVI:. NO ISSUE
98-08-24 AVE BROADWAY P.S. ALT#1 63-648-00-3730 1

l/i-LOAD 3/4-LOAD l/2-LOAD ~TDR SHAFT IMPELLER DlAMcrER
POWER ..... 60 HP --- MMNOTOR cos FI 0.B9 0.B7 0.81 dmfE\\NS... 440 .MOTOH tft=ICIENCY 67.0 % B7.3 X 65.8 t A IMOTDRTYPE STATOR REV
RATED 35-24-6AA 1380 10G~AA EFFICIENCY --- _._- --- Cl.ffiENT ... 73.0 A

COMIo1ENTS IOUTL ;T s'm.1P ..... 1170 RPM
FRED PHASEjVOLTAGE POLES

10 INCH TOT. MOM. OF 32 !l. 60 HZ 3 460 V 6
IMP. THROUGHLE INERTIA .•. . BFIIFT

~~~Yf'E t~~~4 INCI-f NO. OF 2
BLADES ....

kW Hp a:
1

w
~

~
30 40 a:.

....-- ~
WI-

l,....-- ~
~~
a.::I:en

35 l-

II 25 V V-~
J,...-- ~

~
--........ ~~LU -":3: 30 ~

V ~
o.

0
...-"'"0.. 20

25
"• La.

.> "- UJ

15· It c.d;..., ...,
QUTY-POINTS: FLDH(USGPM) HEAD (ft) POIlER(HPI EFF'(IJ NPSH(ft.) GUARANTY ....J ....J I-

~::l":
BEP: 3306 25.0 39.2 &3.~ 53.5 ~6L~ 25.0 -- NPSH RE

~L..:

ft1 3021 27.11 40.1 4. 53.2 61.4 22.6 --- LIJ 0 :>
~ >- ...

ft
o:r u

o"'u

70 -120 ....z: .

410
...... lJ..

65 OlJ..

"-
Q,. ....

I-
>- I-Z, '00·
t- U) t-1

60 '::::Jwo
.....No:

o <ria.

4& r
55 90

I .....

'" EFF
50

"
ao %

0 45 "- 70<:

'"w
:r: 40 60 60-"'-.-

"""V- n

35 ./ - - "'- 50 50
V~

:.--- .......
'-....1

.........

"''''
430 /

40

// .........Nj. / V

25 B 30 30

h~ .-!:!t
~,

~

20

f "
20 20

15 10 10

<V '" ~ A

a 500 iDOO 1500 2000 2500 3000 3500 4000 4500 USGPM
FLOW

~ RISK FOR SEDIMENTATION AT VELOCITY SELOM 0.5 MiS
(STANDARD DIAJ.l. 12 INCH I

CURVES SHOW PERFORMANCE WITH CLEAR WATER ..~

lJ.J

a..

a.
w
u
::::)

a:
CD

(/'J
Q.
>
....J
u..

FILE No. 611 08/24 '98 07:16 ID:JCH-PHOENIXI
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DRUCE P. LORI~, P.E. JOVJAnES. aJOXE II HOBSON 98-aB-2'l

-.ss- ft
58

49
..."""

PUMP DATA

"Punrp: CP 3281 LT
~Curve: 63- 821 B_ 38
.~

Rafc..d Power 39 Hp '-
Rated Curront: 'i1.6 R 29

~3*469 U, a Pel.,
Throughlct:3* "'1 Inch 19 "-tn/outlot: --/12 inch "Wehrht: 1415.4 Ins

B
DI.JTV nATA B 2BB8 4B8f:l 6B13B 81IBBUSGPM

Flow 3BB9 . 2 USGPM Head 29.2 ft •
Input Pewer ~4.3 kW Shaft Power 28.1 lip Flow 3aBB .B USGPt1
IJvGrGll Eft. 69.9 ¥ Pump E£f. 81.9 = HeM Zl.5 ft

9B-B9-24PROJECT NfI"lE: ~3RD AUE BROADUAY P.S. ALT#l



~
PRODUCT TYPE

PERFORMANCE CURVE CP320 1. 180 LT
IlJAIl:. 'f'43RD CURVE NO ISSUE
98-08-24 AVE BROADWAY P.S. ALTil1 63-821-00-8320 4

1/1-LOAD 3/<4-LDAD l/2-LUAO l4OTCJ:l SHAFT T~PELLER DIAMETER
POWER ..... 30 HP --- MM,",OTOR cos FI O.BO 0.74 0.63 STARTING 172

MOTOR crFICIENCY 66.1 % 86.S ~ 85.7 S CURH~NT ... . A MOTDRTYPE ,STATOR REV
AATEO

GEAR EFFICIE1£Y - --- --- CUlRENT ... 41 .0 A 27-26-8AA 380 10
COMIoIENTS OUTL~T RATED FREQ IPHASE1VOLTAGE POLES

12 INCH
SPEED ..... 860 RPM 60HZ 3 460 V 8TOT.MOM.OF

IHP. THROUGHLE INERTIA .,. 5. 35.SFIlFT~ARTYPE RATIO
5 INCH

NO. OF 1---BlADES .... 3 ---
kW Hp a:

""'~
Q.

a:
35 ~

w .....
:ll'u.-- Cl ...

25 Q. ::J:.... en... --- r-

a: :J .

30 '- 9:~- w
~

......
3:: 0,.a 20 ---- ---0... 25

--------- u:. u.
... ~

........
15

u. z
UJuo,..... ,.....

DUTY-POINTS; FLOW[USGPM} HEAD(ft) flOWER (Hpj EFFIII NPSH(ftl GUARANTY
.......... t-
;;;;!;;. ...

BEP: 36<43 25.2 32.2 127.81 72.1 !B3.m 11. 9 NPSH FlE

oCl--- ffiE5;:
f t

j 30a9 29.2 32.5 12!:1.1) 6g ,9 81.0 9.7 --- :> >- ...

ft
c ~ c.J

o .. w

45 'Pow.er limit 90,... t--.. :z.,......,
~

olt, a.UJ
I ~

.....
40 80 ~ ..... z

'"
5 1130
Cl a>P-

..... e ,.
35

~
70

EFF
30

~83.P
60· %

0
~
W 25 ." 50
:I:

90t'...
20

~- ~
40·~O,.,

~- /'
70

15 /' 30 60

//
/

~ 50
10 ~ 20 40

~
V ~ "l~ 30

5 1-00.. N~ ~ 10 20

/ "
10

0 n "
0 1000 2000 3000 4000 5000 6000 USGPM

FLOW
s: RTSK FOR SEOllo4ENTATION AT VELOCITY BELOW 0.6 ,./s

(STANDARD DlAM. 12 INCHI

n~CURVES SHOW PERFORMANCE WITH CLEAR WATER

W

0..

0...

W-J
U
::::)
a:
co

ru

UJ
Q.
>
.....J
LL

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



6BB8 .B USGPM
33.5 ft

•
Flow
Head

68BB 8BB9 19899USGPM

38.6 rt
57.a Hp

76.7 :t

r--...

~
~

"'"~
~
~

"""

sa

19

lit

BROCE P. LQRltI;, P.E. JDVJAI1ES, COOKE a HOBSOtt 9B BEl 24

~ BBfi:

79

Flow 5732 .3 USGPM Head

Inpu:t Power 49.9 kU Shaft Power

Overall Eff. 66.3 Z Pump Eff.

Ra-ted Power 60 Hp

Rai-l Current.: 89.9 A

~69 U, B Pole
Through I et.: 3l1f "1 inch

In/outlet.: --/12 inch
Waight: 22BB.2 Ibs

DlJT't DATA

Pump:CP 33BB LT
Curve:63- 884 a ...

PUI1P DATA

98-00-24PROJECl' NAME: i3RD AVE BROADWAY P.S. ALTII2_

- -- • _. - - - - -- - I _ _ J' _ .... _ oJ • .. ...... • oJ'oJ _, oJ oJ .... V'''"-
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u.. u.
tf:w z
wC,,)O

............
...J ....It-

ol~~
fZ:t:t:..-.
UJ 0 :>
:> >- ...
OJ:U

O .. U

0 ..

I
z:
- u.01...a. w

>- t- tz
t- cn
:::I wo
C\ r.aa.

1& r

" "

20 20

10 10

8000 USGPM7000

PRODUCT TYPE

CP3300.181 LT

6000

ave: <:'10 :).-Iue:

NPSHlftl GUARANTY
!2.~ ---
14.1 ---

3000

POWER O;p) EFF [leI
fi7 . 2 (58. 11 68.0 (7B. fil
66.9 (57.8 66.3 (7B.'l1

2000

HEAD (tt)
3B.2
30.6

PERFORMANCE CURVE

1000

CURVE NO I55Ut

43RD AVE BROADWAY P.S. ALT#2 63-804-00-8010 3

o

NPSH AE
ft

80 +----t----t----+----+---t----t---t---I--4~
40

75 +---:--t----t----+----+---+---+---t-
---II--t~3D

............ Is
70 -+-~~-+---+---+---+---+---+---+---+-~20,r"'-.,
65 +---'--+-~..........--+----+-----+-----+----+-----i---1---i·10

50 +----+---,,~--_+_--__+_--__+_--_+--___i---I__-l.DO

I'" EFF
55 +---+----t----::~+_--+_--+_--+_--+_--

+_-'90· %
"-.,

50 r--T--T--f~==*===H==F===::t---t
---r--80

~ ----..
45 -r-----j1---r-:71-=~~:::::s=i====:::::

t-~~:_1-70 70

40 /' ~ ,,\J.. --......~ SO 60

35 /V ~.u ~"50 50

30 / / ~ '\ ,,/ 40

25 1/ ~ ~30

20 // '"~
15 j/ - NflS --- "'-

4V '

kW Hp
1

70 n

50 --- - r---..--- r--
60

r- ---- -..........

40 ---- ~
50 t-

4000 5000

FLOW
s: ~ISK FOR SEDIMENTATION AT VELOCITY BELOW 0.6 M!S

(STANDARD DIAM. 12 INCH)

30
DUTY-pOINTS: FLDW(USGPH)

BEP: 4719
ft1 5732

CURVES SHOW PERFORMANCE WITH CLEAR WATER

~8-08-24

LU

0...

1/1-LOAC 3/4-LOAO 1/2-LOAD WOTOl=l SHAFTSO IMPELLER DIAMETFR
POWER..... HP MM

~OTOR COS FI 0.82 0 .79 0 •71 STAATING ~=~-~-:::"'-.......;...:.;;..;..~~~:::':"""-;

MOTOR tl-"'nCIENCY B6.3 ~ 85.6 X 65.0 ~ CURRENT ••• 360. A. MOTORTYPE STATOR REV

I.;G~EA~A~E:;:.,-F,;,;.F.:.:IC:.:I=EI£':::':"Y--l~-__......I-_-_-'T':'-=*_- ---i~~E&T ... 80 .0 A. 35-28-8AA 1380 10

CDMM£NTS aURET RATED 875 RPM FREG IPHASE~VOLTAGE POLE3

Z 12 INCH ~f?MO'M'''O'F 60 HZ I 3 I 460 V 8

5;; IHP. THRDUGHLE INoERTalA .•. 18. 1L8FMFT SEAATYPE AA TIO

gjf-- -l---=.5~I:.:.:.N:::.CH.:...._..J.:~::;;:LA:::.bE~r~o..:...;.'c..:...0........;;:,3__""""'---_-_- ....1-_-_-_--'
:I:

(.lJ
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Z
1--1
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o
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CJ..
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U
:=Ja:
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LU
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L- ~~_

REF. LINE (2J

(CLEAR INSIDE EDGE)

ACCESS COVER

SECTION PAGE

SUPERSEDES ISSUED

6/90 12/91

4 1

o NOTES:
1. DIM. TO ENDS OF GUIDE

BARS.

2 REPRESENTS CLEAR
INSIDE EDGE OF ACCESS
FRAME OR OPENING.

3. SEE STATION DWGS.
FOR COMPLETE INSTAlLATION
DIMENSIONS.

TYPICAL DUPLEX

TYPICAL SIMPLEX

L-l
~~~~NI2

~p~
REF. LINE @

-Outline Dimensions

J__
DISCH. 0

li t--

-C~P-3300 680 Drive Unit

(NOM. SIZE)

1
F

!

l GrSSK~:~
5;o+--l~ I POWER CABl£

3- GUIDE BARS (2x) Q) ;.~
(SCHEDULE 40 PIPE)

(NOT BY FLYGT, CUT
TO LENGIH AT ASS'y)

SlO. CLASS 125
C.1. FlANGE

~ B ~ ~ DIA. ANCHOR
NOM.

VERSION
WEIGHTcLBs

SIZE PUMP DISCH

VIEW m-m BOLT (4x)
8" HH 2050 145

12" sm 2470 455

All DIMENSIONS IN INCHES 14" HV 2410 465

NOM.
VERSION

DIMENSIONAL CHART
SIZE A B C D E F G H J K L M N P R 5 T U V W
8:D HH 31 11 9~ 4~ 13i 17 12~ 61 i 10 24J 421 12 131 12i 55i 288 23 21 33 4

12- 5m 7i h9~ 20: 10, 251 31 17! 65t 15 28 51 15 19: 17j 72~ 32a 31 3 58 6

14
ft

HV 7i h9~ 20i 1O, 2St 33lr 18! 731 16 28 481 12t 17 15 71 i 32! 32 3 58 6
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12"

875 14" 12" 10" 16"

RPM 01 D2 03 04

1770 8" 6" 6" 8"
or
a"

1150 12" 10" 8" f-

VAC

400,575

60
60

77

77
77

60

88

CT

77
77

88

60

CP I CT CS

HP RATING

60
60

77

77
77

60

88

C-3300
IMPELLER/MOTOR - NOM. SIZES

638 STO
640 STO

636 STO

-88 or 120 HP (721 motor) may be used· refer to curve.

804 HV
805 HV
806 HV
807 HV
808 HV
809 HV

454 HH

642 STO
644 STO

CP

640 STO
648 STO

IMPELLER
CODE

-401 HH
-402 HH
-403 HH

464 HH
405 HH
406 HH
407 HH
408 HH

12/91

3300
30

MODEL

ISSUED
3300

o
Lo. ~ D

2

PUMP
MODEL

13UP~SEDES
6/90

secnoN
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f

SECTION MODEL

C-33006 3300
SUPERSEDES ISSUED

5/91 12/91 Electrical Data

MOTOR DATA
RATED MOTOR RATED

OUTPUT - DRIVE FULL LOCKED LOCKED LOCKED ROTOR INPUT
POWER UNIT {lj VOLTS LOAD ROTOR ROTOR CODE LETTER POWER POLES/RPM

HP (KW) (Motor no.) NOM. AMPS AMPS KVA KVA/HP KW

32 (24) 3
400 42.0 281.0

27- 575 34.0 225.0 223.0 F 8{875

45 (34) 3
4SO 60.0 280.0

39 8/875- 575 48.0 225.0 223.0 F

(6 pole)
3

4SO 72.0 441.0
51 6/1165

60 (45) - 575 58.0 353.0 351.0 E

(8 Pole) - 3
4SO 80.0 383.0

52 8/875
60 (45) 575 65.0 290.0 289.0 E

75 (56) 3
4SO 91.0 538.0

64 6/1170- 575 73.0 430.0 428.0 F

Pump Motor EFFICIENCY POWER FACTOR

HP
100% LOAD 75% LOAD 50% LOAD 100% LOAD 75% LOAD 50% LOAD ,

\

32 87.5 86.9 84.2 0.82 0.78 0.70

45 86.0 86.0 84.0 0.82 0.79 0.71

60 (6 Pole) 88.5 88.5 86.8 0.89 0.87 0.82

60 (8 Pole) 86.0 86.5 85.0 0.82 0.79 0.71

75 87.7 87.5 86.8 0.89 0.87 0.82

CABLE DATA

HP VOLTS MAX. LENGTH FT. CABLE SIZE NOMINAL DIA. CONDUCTORS
(IN ONE CASl£l

32
460 630
575 970 (3) #4AWG (PWR)

45
460 500 #4/3-2·1-GC 33.8 mm (1.331 (2) #10AWG (CTAL)
575 780 (1) #6AWG (GND)

60 460 240 (1) #10AWG (GC)

575 340

(3) #1AWG (PWR)

75
460 560

#1/3-2·1-GC 41.7mm (1.641
(2) #10AWG (CTAL)

575 840 (1) #4AWG (GNC)
(1) #6AWG (GC)

,

I'

120 Pilot Cable (1) 7G 1.5 16mm (O.63j (6) 1.5 (CNTAl)
(1) 1.5 (GNC)

~

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



SECTION

6/90

MODEL

3300
ISSUED

12/91

CP-3300 680 Drive Unit

Lift Station Dimensions /

f

UPPER GUIDE
BAR BRACKET

ITT FLYGT CONTROL CENTER
SUBJECT TO ENGINEER'S SPECIFlCATlONS
(WALL. POLE. OR PEDESTAL MOUNTING)

i
MW

-FT-.-IN ill ~

LAG PUMP ON _FT-.-IN ill (DUPLEX ONLY)

ITT FLYGT LIQUID LEVEL SENSOR (3x SIMPLEX)
(4x DUPLEX)

LEAD PUMP ON --fT-.-IN ill

.3" GUIDE BAR, GALVANIZED
(SCHEDULE 40 PIPE)
(NOT BY ITT FLYGT)
(2x SIMPLEX)
(4x DUPLEX)

BASE ELEVA nON

GROUTF

!

".-v' v /'
® I I, U I.D. V ~

ITT FLYGT HDL '("i::: Cr ~

TYPE CHECK VAL~ ~ 1 n
KI--$-\=I:$ ,V , f ~\
~~' f-I '{ (...

. 11.""'" ~ ~
STD. CLASS 125 ' II Jj .
C.1. FLANGE 1 ('I " '

" /PREFABRICATED REINFORCED CONCRETE PIPE
(NOM. SIZE) ~r< I' \\.\ " I

~ , ~ I".:.. ~ MIN. LIQUID LEVEL MUST NOT

+--------tr:-'+I'-....."::-"':$=i=$ 11",,\; ~ FALL BELOW TOP OF VOLUTE
~ ~; ~,;;;:L! .1 PUMPS OFF -5T-.-IN <D
,.. ~ I I I I ]f ~\

~ ~&CJ - ~
W~A7.'////~ J \

~_--:"'_-----=;"""";=---'-

~ " <1\ <1 " <J "\i ,<1

----, 60Y L +. ANCHOR BOLT (2" PROJECTION)

cv

CABLE HOLDER JUNCTION BOXES (NOT SHOWN) FOR THE
VENT PIPE PUMP CABLES MUST BE LOCATED ABOVE

.@{ACCESSCOVER@ THE FLOOD ElEVA TlON.

i -2' MIN. r AD GROUTf,
: I rGROUND EL --fT-.-IN <D

f TIll III '"~~~~I~J?9j~·~=~IIIIj~~1111:;:::;:~II~~~1f~~!lltl·.L~~~~ T ~III·_.L~J:II ill
=III=II~, ~ ~~ ~,III=III:! :1=111=11

, I r"::~~ ....;.,. I 1 1 'i

<D ~ 'I ~ ..; ;; I " IDISCHARGE ~

=::ll~~ .-.L I' If ~ <D: : :ELECTRIC POWER CABLE
=--..:==--- (r-----l r---,! ~ INFLUENT I 1 I

<D ~ \ t PIPE :': VALVE

DEPTHFTO_FI~LL 1 ~'I!,! ~ r-D~+jj/~-_-2- EL FT INill

LF ! Hr--... --4----rD2~;I-==~ ~.~~-
, RI 1 A rzil t ALARM ON _FT_IN 1

~5~M§~ltWR-;:r.--fL-::t--'¢:I~~'¢I=~~ .a..
(USED FOR GUIDE l ' )

~~~~) OVER 20 FT. ~ , 1'\ Ud H
~'-' v

o NOTES:
1. INDICATES INFORMAnON TO BE DETERMINED BY OTHERS.

2. :"'OCA TE ANCHOR BOLTS USING CLEAR INSIDE EDGE OF
ACCESS FRAME AND CENTER LINE OF PUMP AS REFERENCE
POINT. BOLT LOCA nONS MUST BE HELD TO MAINTAIN
EXACT POSITION OF PUMP RELA nVE ,0 ACCESS rRAME.

3. GROUT OPENING FOR ACCESS FRAME.

4.. HEAVY DUTY ACCESS COVER AVAILABLE FROM ITT FLYGT.
(CONSUL T ITT FLYGT CORP FOR COVER DIMENSIONS)

5. CONFIGURA nON AND DIMENSIONS SHOWN ARE MINIMUM
REQUIREMENTS ONLY. ALL DETAILS. INCLUDING SIZING
OF PIT, TYPE. LOCA nON AND ARRANGEMENTS OF
VALVES AND PIPING, ::TC. ARE TO BE SPECIFIED BY
THE CONSULnNG t:NGINEER AND ARE SUBJECT TO
HIS APPROVAL.



DIMENSIONAL CHART
NOM. ~f ./ STATlON COVER
SIZE ERSION1A I B C 0 F G H R S T U CV MW SIZE V I WI x I Y I Z !AD
8" I HH I 3t 11 9~ 4i 17i 2 54 41 21~ 14i 72 19~ 23 C 30 I 40 I 16 I 48 I 58 I 4 a

12" I STO I 7g 19M 20i 10~ 31! 1 68 50 29 17± 96 47i 31 G 48 160t126~ I 54 166!1 5~

14' I HV I 7g 19M 20i 10~ 33~ 2 56 53 26 131 96 SSt 32 G 48 150~126i154 1651/ 5~

--l
Pl
1"11'.

f ANOiOR ~
BCJ..T (6_)

~ PIT

Q..U.R INSIDE EDGE ~
OF ACC£5S FRAlir

......rG
I~~OUT

ORCU:

B~
~Plr

BASE SECTION

B...SE SECTION

PIT. PUIotP, ~_-+-{;
• UPPER GUIDE
B"'R BRAO<ET , .

H 01A.
GllOUT ORCU:

r
wa>

R F"UR1HEST PllOTRVSlON Of AC=S
FR......r fROIoI CDHrR Of" PIT.

CABl£ HOlDER

I Ya>
r---Z

TOP VIEW

ALL DIMENSIONS IN INCHES

ALL DIMENSIONS IN INCHES

DIMENSIONAL CHART
NOM. ~ERSJON! A STA TlON COVER
SIZE BIC 0 F G HIR!SIT U ICVIMWIPL SIZEI V WIXAIXBI Y I Z lAD

I 8" HH !.3k 11 I 9~ a.i 171 3i 74 1 53 I 21 14~ 96 !191123119 C(2~ 30 7s133! 34~ 48 I 58 I 4a

12 SID . 7~ !19tiI20: 10~ 3q 1 105170128 16~ 120147± I 31 129t G(2~ 48 119153± 53± 54165~ I 5~
14 HV i 7 ~ 19!-;120i 10~ 33! 3! 1061 72 125t 12! 12015St I 32 129t G(2~ 481119153± 53± 5416611 5~

SECTION MODEL

5 3300
680 Drive Unit SUPERSEDES ISSUED

6/90 12/91

sf aLAR INSIDE ECCE <Z

Simplex
Of" ACC[SS FR...wt:

HOI.... 1~T
GllOUT ORaL

ORCU:

f
iT

1 s

Duplex ,. ~.~ I T.

I
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NOTE:
FAMILY OF PERFORMANCE CURVES ARE FOR PRE·SELECTION ONLY.
SEE INDIVIDUAL CURVES IN nilS SECTION FOR FINAL SELECTION.1-- IrL~

C-3300
FAMILY OF PERFORMANCE CURVES

FLOW (GPM)

MODEL

ISSUED

12/91

33003

6/90
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5
ISSUED

20,000 30,000 50,000

3

6/90 12/91

SECTION PAGE
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10,0002,000 3,000
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