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Hrpe

Diameter
Pipe

Length lnlet Valves
Check
Valve 90 45

Side of
Tee

Run ot
Tee lncreaser Outlet

Equivilenl
Length

2 0

4 0

6 0

I c

10 c

12 c

14 6065 31 6592

16 6065 31 6654

18 0

20 0

22 0

24 0

30 0

36 0

42 0

48 c



L-JCtti-

Company: KLH Engineers, Inc.

Mme: Kervin Fbffman

D^tai 1211412007

,tf i
Pumtp;

t,o, 
'

Modd: 8417-4A

Type: 6000
Synch speed: 1200 rpm

Curve lD M.: 400634

Specific Speeds:

Dimensions:

Flrnp Llmlhi

Ternperature: 1 50 'F
Pressure: 90 psi g
Sphere size: 4 in

Custorner:
Prcject:
Location:
Quote #:
itern lD / Tag #:
Qty. cf Pumps:

Speed: 1160 rpm
Dia: 16.625 in

lmpellEr lD No.: Y-4012D

Ns: 1782
Nss: 5796

Suction: 8 in
Dschaga 8 in

Polren --
Eye area: *'

Scerch Crltdia:

Flou 1740USgpn

Fluld:

Water
SG: 1

Vismslty 1.105 cP

NPSHa: --
Motffi

Standard: NEMA
Enclosure: TEFC

Siing critsda: Max Porcr on Design Curue

110

.i too
oo

90

80

OU

50
30

fi20
r10
v,
o-z0

2s0 500 750 1000 1250 2250 2500 2750

Pcrfornance Bnluatlon;

Flovv SPeert
US Sprt rpm

20ffi 1160

1740 1160

1392 1160

1044 1160

696 1160

250

Head
ft

89.9

98.5

106

113

120

Po^€r
hp

60.3

56.1

53

51.9

s0.2

1000 1250

Efiiciency
Yo

79

77

57

43

1500 17s0 2000

US gpm
2250 2500 2750

NPSHT
ft

19.5

16.9

14.6

12.7

10.8

Select€d from catalog: YP_maln.60 Vers: 1

VEOMANSfmrrl
Head:98.5ft

Ternperafure: 60 "F
Vapor pressurs 0.2563 pei a
Atm pressure: 14.7 psi a

Slza 75 hp
Speed; 1200
Frame:4057

'75hp

-- DdE Point 
-Flor: 17ilo USgpm

Head: 98.5 ft
Ett: 77%

Porer: 56.1 hp

NPSHr: 16.9 ft

._ --: Design Cqw.--
Shlrtoff head: 136 ft
Shutoff dP:

flow;

58.8 psi

: 79o/o@2068 US gprn

NOL oorer:
66.9 hp @ 2573 US gprn

- Max Cuiw -
Ir/hx oorer:

71.3 hp @ 2657 US gprn

17 in



Cornpany: KLH Engineers, lnc.

Name: Kwin Hoffman

Daf'e: 121412007

Jv{}.
Rrr.np:

Model: 6153

Tpe: 9100
Synch speed: 1800 rpm

Curve lD No.: 3603

Specific Speeds:

Dimensions:

Rrmp-l,lmits;

Temperature: 104 "F
Pressure: 1 50 psi g
Sphere sia: 3 in

Pcrformance Evilualion:

Speed:1750rprn
Dia: 12.875 in

Customer:
Project;
Location:
Quote #
Itern lD / Tag #:
Qty. of Pumps:

lm@ler lD No.: Y4739

Ns: --
Nss: --
Sudion: -
Discharge: 6 in

Poi,er: -Eyearea: --

50

za
.tE

Head
ft

78.4

101

120

136

'150

Sedicfi Criteria

Flor:1740USgpm

Fluit
Water
SG: 1

Mscositf 1.105 cP

NPSHa: --

M4oil
Standard: YCC
Enclosure: TENV

' i50E
.Eo

125

2250

#1
I

- 0.5
v,
o-z o zso 5oo 750 2000

Flow
US gpm

2088

1740

1392

1M4

696

Speed
rpm

1750

1750

1750

't 750

1750

Efficiency
%

66.1

70.8

70.4

bo

57.9

Power
hp

oz.z

o2

59.4

54

48.4

NPSHT
ft

Selected from catalog: YP_9100.60 Vers: 1

YEOMANS!tmrl
Head: 98.5ft

Temprdrre: 60'F
Vapo pressure: 0.2563 psi a
Afrn pressure: 14.7 psia

Sire: 75 hp
Speed: 1800
Frame: 320

Slzing oiteria: Ma< Poryer on Design Cun/e

' 100 hp

1000 1250 1500 1750 2000 2250 2500 2750 3000

1000 1250 1500 1750

US gpm
FOR TEMP. ABOVE 1t)4 DEG, F (40 DEG C) REFER TO FACTORY FOR ASSISTA^ICE.

Dda Pdtt 
-Flory: 1740 USgprn

fbad: 101 ft
Eff: 70.8o/o

Porer: 62hp

NPSHT:

--- Dssbn CUrUE_::

Shutoff head: 177 ll
Shutoff dP: 76.5 psi

'flo^r:

: 71.4%@ 1626 US gpm

NOL power:

62.3 hp @ 1894 US gpm

-- MaxCurve.:.-

Max power:

103 hp @ 2395 US gpm

15 in



Company KLH Engineea, Inc.

Narne: Kevin l-ldman

Daf;e:. 1211N2O07

do.t, !r-,'f
RF's

Sizs 6"5413

Type: 5400-NONCLOG
Synch speed: 1 800 rpm

Cune: 130S04C

Specific Speds:

Dimensions:

Pump'Umib:

Ternperature: 150'F
Pressure: 85 psi g
Sphere size: 3 in

Perfbhncnca E reluldch:

Speed: 1780 rpm
Dia: 11.625 in

lmpeller: TBCIC

Ns:2614
Nss: 7567

Suclion: 6 in
Dis$age: 6 in

Pouer: -
Eye area: -

Seirdr Crlte.id

Flory: 1740 US gprn

Fluirl:

Wat€r
SG: 1

Viscoslt1r 1.105 cP

NPSHa: --
Motor:

Standard: NEMA
Endosure: TEFC

125

E
i iooE
d
o

IJ

25

60

540
v, 20q.
z

0
100

CL

fso
o

=to 3500

Flor
US gpm

208E

1740

1392

10/'4

696

Speed
rpm

1780

1780

1780

1780

1780

Hced
ft

E9.5

oo

108

117

1n

Efflcienry
%

81

80

77

70

56

Poruor
hp

57.9

54

49.2

44.1

39.5

NPSHT
ft

25

22.2

20.4

20

zv

El Pairuanks Morse
PratdrWdst

Head: 98.5ft

Temperafure: 60'F
Vapor pressure: 0.2563 psi a
Atm pressure: 14.7 psi a

Size: 75 hp
Spead: 1800
Frame 3657

Sizing crheria; Ma< Po,rpr on Design Cunre

3000 3500

500 1 000 2000
US gpm

Curve e'fficlencies are Mcal. For guaranteed values, contact Fairbanks Morse or your local distrifutor. Las eftdendes en
cun as 8on tlplcas. Para vdores garantlzados contacla I Fairbanks Morse o e su dlstribuidor locel.

-- Dats Poltil -:-
Flor: 1740 US gpn

l-lead: 99 ft
Ejf:. 80%

Pomer; 54 hp

NPSHr: 22.2ft

,, -. Dcsign Cur1P.:.''

Shutdf head: 146 ft

Shutofi dP: 63.3 psi

500 US gprn

". 81o/o @2029 USgpm

NOL power:

A{.4 hp @ 3232 US gpn'

:, -- Mix Cqrw.r:
Mar porer:

73-3 hp @ 3406 US gprn

12ir,

Selectod from catalog: Fairbanks Morse Centrifugal.O0 Vrs: 3



Conrpany: KLH Engineers, Inc.

Name: l(evin Hoffman

D#: 1?/1412007

St r€"-grt rr(!\E
ruF|p.

Size: 6'5433M&W

Tlpe: 5430-SOUDS MNDLING
Synch speed: 1800 rpm

Curw: 330604C

Specific Speeds:

Dmdlsions:

Pufp Llmlh: .

Temperature: 104'F
Pressure: 85 psi g
Sphere si&: 3 in

Speed: 1710 rpm
Da: 11.6875 in

lmpdler: T6C1C

Ns: 26O4
Nss: 7480

Suction: 8 in
Dscharge: 6 in

Power: --
Eyearea: -

Scanfi Grltsla
Flow: 1710 US gprn

Fluld:

Watsr
SG: 1

Vlscoslty: 1.105 cP

NPSHa: -
Motm

Cotsult Faifianks Moro Pump, 60 Hz to sdec't a mcfor for this pump.

tE
: 1ooE6o

75

1 000
25

60

Y40
f/)20
Lz

fso
g

to

0

100

Pcrftrmilca E\|.luailiqf
Flcnf,
US gpm

2088

1740

13S2

1M4

696

Speed
rpm

1770

1770

't770

1Tt0

1770

Head
ft
90.1

99.5

108

117

126

Efflciency
%

81

80

n
70

50

Pouter
hp

5E.3

54.3

49.4

44.3

39.8

ffil rairuanks Morse
Pcst lrwrtar

Head:98.5ft

Ternperature; 60 'F
Vapo pressure: 0.2563 psi a
Atm pressure; 14.7 psi a

NPSHT
ft
25.3

22.6

20.8

20

20

500 1000 2000
US gpm

Curve efiiclendes are tySricd. For graranteed \ralua, contact Fairbanks Molse or ]rour local dlstributor, Las eflclencias sn
cunasr son tlplcas, hra valores garnlizadc contac.te a Fairbanks Mqrge o a su clistribuidor local.

-- DatiPoint-
Florv: 1740 USgpm

Head: 99.5ft

Eff: 80%

Porer: 54.3 hp

NPSHr: 22.6t1

:--DeslgtQ0tE-
Shutcff head: 146 ft

Shutoff clP:

florv:

63 psi

500 US gpm

':82%@2042USgpm
NOL oo,er:

6a.7 hp @ 3080 US gpm

Ma< poler:
71,9 hp @ 3200 US gpm

12 in

Selecled from catalog: Falrbanks Morse Submerslble.6O Vers: 3
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Kevin Hoffman

From: Mark Robinson fmrobinson@daman-superiorllc.net]

Sent: Tuesday, Debember 18,2007 2:00 PM

To: Kevin Hoffrnan

Subject: MACM

Kevin,

Various Yeomans selections for White Oak Long Run P.S.

Series 9235 dry-pit submersible M/N 6173SC with '100 hp motor..... ........$26,968.00 (wt. 3,047#')
Options; SS casing or impellerwear rings.. ...,....$575,00 each

Non-witnessed performance test...... ...$1,118.00

Series 9100 submersible M/N 6173 with 100 hp motor.........;....,......... ..$20,339.00 (wt.2197#)
Options; SS casing or irnpeller wear rings.. ......$460.00

Non-witnessed performance test...... ...$1,143.00

This submersible pump is designed for Class I Group C&D (FM labeled,)

4X4 EL rail system; base elbow, sealing flange assy., top guide bracket & intermediate guide
bracket....$'1,010.00 (wt. 180#)2" Rails not included.

Series 6000 dry-pit vertical shaft IvVN 6317SC-4A with 100 hp motor..... ,.$25,350.00 (wt. 2,980#)
Options;mechanicalseal........... .$1,019.00

SS casing or impellerwear rings..... ..,.......$575.00
Non-witnessed performance test...... ..$1,131.00

Same pump but with Explosion Proof motor ..927,273.00 (wt. 3,588#)

16 FTof shaftingwith hardwareforverticaldry-pit....... ...,...........$4,000.00

Please callshould you need additional information or have any questions.

Merry Christmas to you and your family,
Mark

No virus found in this outgoing message.
Checked by AVG Free Edition.
Version: 7.5.503 / Virus Database: 269.17.4/1L88 - Release Date: 1217712007 2:13 PM

t2/18t2007
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$ tive Search Maps

http:i/maps.live.corn/print.aspx?mlct=en-us&z:17&s:h&cp:40.33984281578086,-79.86... L0/3012007



MACM: West Shore Pump Station
Side-by.Side Pu mp Comperison

Required Duty Point 11,810 gpm at 96.5 feet TDH
Required Duty Potnt per Pump 3,950 gpm at 97.5 feet TDH

l. All series data iE total for the pumpiug system as one entity.
2. At duty point.

3. From nranufacturcr rrprescntative quotes.

Oue..-- *r+-r*J ]

Y*^^',', 
-S-Pt S*"P'( '

be-7 Prr Sre *ue"Td

Manufacturer (Model) Flyet Wilo-EMU feomans Chicaco Yeomans Chicaso

lwe of Pump Drv Pit Submersible Drv Pit Submersible Drv Pit Submersible Verticle Shaft
llumber of Pumps 4 Total -3 Operatins 3Total-2Operatinc 3Total-2Operatirre 3Total-2Operatine
Model NT 3306i705 FA 30.93D No Option Avaialble 1o522-6ts
Mfr. Curve No. 63-670 No Option Avaialble 3596
Lmpeller Ttpe N- Series GGG5O No Option Avaialble Y4696
No. of lmpeller Vanes 3 3 No Option Avaialble ????

mpeller Diameter, in. (mm) 16.9 (430) 16.7 No Option Avaialble l8
Max. lmpeller Dia. in. (mm) r6.9 (430) 17.8 No Opfion Avaialble 22
)€rcentase of Max Impeller 100.0% 93.8% No Ootion Avaialble 81.8%
Nearest Dutv Point 3.999 eDnr at 98.2 feet TDH 3.950 eom at 96.5 feet TDH No Option Avaialble 3,950 gpm at 98.2 feet TDH

4,150 mm at 97 feet TDHSest Efficiency Point 5.575 eonr at 82.9 feet TDH 5.100 eom at 8l feet TDH No Option Avaialble

lated Horsepower2 I5O HP I34 HP No Option Avaialble I28 HP

Vlotor Horspower I50 HP I5O HP >125 HP I50 HP
tump Speed2 1 185 rpm 1151 rpm No Option Avaialble 1200 rpnt

tumo Efliciencvr 67.1% 80.3% No Option Avaialble 77.Oo/o

tIPSHT l s.9 18.5 No Option Avaialble t6.5
)ower Reouirement 460 Volt. 3 Phase. 60 Hz 460 Volt,3 Phase, 50 Hz No Ootion Avaialble 460 Volt. 3 Phase. 60 Hz
iolids Capabilitv ???2 ???? No Ootion Avaialble 5" diameter
iuction l4" diameter 12" diameter No Option Avaialble 10" diameter
)ischaroe 12" diameter 12" diameter No Option Avaialble 10" diameter
rront to Back Dimension (in) 4t.37s 42.5 No Option Avaialble 4l
Sase Width (in) 39 27.5625 No Option Avaialble 38
Ieieht - Suction CL to Too (in) 93 82.6875 No Ootion Avaialble 66.1E75

ileisht.lb. 3530 2645.5 No Option Avaialble 3590

istimate Budeet Price3 $62,383 $48,740 No Option Avaialble s41,379

\f( ruc> FPO.



PUMI SELDCT'ON CALCUATIOIT

Clid / Job

PtpcDiffi
LeEt! ofPip!
FriqiG FEror "C"
Put'P Scio El,
PlrT DiBlhra. EL

Stnic Hod
nw nrE ltFds
D€ig! PurF Ek
D6itD Put? nlr

Vclciry
V^2J2t

F icri6 Hadry
TDH Rc4uitrd

R.tc
GPM

0
500

I 000

l5@
!000
2500

!000
!500
a000

1500

5000

5500

5000

5500
70@

?500

t000
1500
9000

9500
tmoo
105@

I J000
| 1500

I l810
l2om
l25txl
l!0m
l!500
14000

l{500
l5{n0
r5t00
16000
r 6500

17000

17500

r8000

rt500
rtt)@
| 9500

20@0
20500

2l@0
2r 500

21000

22500

23000

2r5d)
2{{X}0

2,t500
250@
2J500

25000

26500

2?000

MACM| wct ShwPunD Suri@

b
n

n
n

-ffi-t.--
21 itr

t0D

i
n
ff
GPM

MGD
GPM

ft!w
fiirc

r0o--!!g
Pu'pSurio_?E_llil
PupD!e__!!l
Strric Hod !0 n

Volocity

ftlE

0-35

0_7t

1.06

t.42
tn
2.13

244
LU
!,i9

!.90
426
4.61

4.95

5.03

6J8
6.14

1.W
115
7.t0
t.r6
tJt
8Jl
t-t6
9-22

957
9^93

10.:B

10.64

t0.99

I t.35
I t.?0
t2.06
.12,41

13. t2
tr.4?
ll.83
la. tt
t4.54

14.19
,5.25
t5.60
r5.96

r5.31

,6.67
l?,02
17.3t

1t,08
rt.44
lB,?9

I9.I5

v^2
29,

fl@
0

0-00

0.01

0.02
q03

0,05

0.0?

0.J0

0 t5
0.20

0.2,t

02t
0,33

03t
0_44

0.50

0.J6

0.53

0.r0
o?8
0.t5
q94
r.03

t.00

t-72
tJ2
|.12

t.54

1.76

t,8t
2,00
z13
L26
2t9

L57
2.82

291
1 t7

3:t
3.{4

3.?t
3.95

{.13
4.Jt
{.50
1.59
4.8S
s-0t
5.28

5.48

5.69

Frictio
Hqd6

FI
o

Vcl6rry

flw
0

0,35

0.71

r.06
1.42

| _17

1, tl
2,rtE

2.t{
3,t9
3.55

r.90
1,26
a.6l
1-96

5.61

5.03

6.38

6.74

7,09
1.1t
?,80

i16
tJi
t.5l
8.t6
9.t2
9.5?

9.91

t0 2E

| 0,64

10.99

r,.35
I t.70
t106
tz4l
17,77

ll.l2
ll 47
13.83

ta.t8
t4s1
t4.89

r5.60
,r.96
t6.3 I
16.67

t?.o2
| ?Jt
r?.13
rt.ot
l8.rl4
18.?9

t9. l5

v^2
28

hl6e
0

0.oo
0.01

0.02

0.01

0.05

0.0?

0. t0
0-12

0. r6

0.20

0.2a

0.21
0.!!
0.!t
0,44

0.Jo
0.16

0,63

0?0
c?8
0.86

0,91

1.03

1.09
t.t2
t.22
t.12
t.12

!.64
l.16
,.t8
2"|x)

zt3
2.26

2.39

lJ3
2:67

2.82

3.12

3.28

3.14

l-5 |
3.?t
3.95
,1. l!
4.31

4.50
1.O
a.88
5.0t
5.28

5.18

5.69

F ioio
Hadq!

FI

0

Vd@ity

,tlp
0

0.5 r

t.02
r.5!
2.0t

!.06
t<?
1.0t
{.60

5.62

6.13
5.54

1.t5
1,65
8.t ?

t.68
9.1 9

9.?0
l0rl
t0.72
I r23
I l,?4
t1'6
t225
t2.n
l]:8
D.79
,4J0
l4,tl
IJJ2
t5.03
t534
16.15

l?.36
D.l7
ttJS
rt.t9
t9,,o
lt.9t
20.42

20.94

2t.45
2t.96
77A1
22.98

2t.49
21.@
2,i5t
25.02
25.53
26.O0

26J5
27.6

v^2
2E

ftl.x

0.00

0.02

0.0,t

0.06

0,,0
o15
0.?0

0.26

0.33

0.40

019
0.58
0.68

0.?,
0.9t
l-il
I I?

1.46

1.62

t.?9
|,t6
2.t4
225

25t
2.14

2.95

!t7
!40
3.54

!.89
a.l5
4.41

1.6t
1.95

5.25

5.5,t

J.t5
6 t6
6{t
6.Bl
7. l,l
7.49

7.t4
t:0
&5?
t94
9.33

9.72
1 0.12
10.53

l0-95

I t.l7
il.tl

Vclocity

ftLc

0.35

0.?l
1.05

|.12
|,71

2,48

2.51

3. l9
3.55

!.90
1.76

4.61

4.96

6.03

5.18

6.14

?.09

1,15

?.t0
t.r6
8.lt
t <l

E.l6

9.57

9.91

l0-28
r0.54
10.99

I t,35
I l.?0
I 2.06

r:_a I

t2,17
i3.t2
r!.47
t!.r3
||_ tt
t1.54

t4-t9
t5.25
t5.60
t5.95
t5.! I
| 6.67

17.O7

17.38

t1-13
It-ffi
I t.1.{
18.19

I 9.t5

Fri*io
Ho<lbcr

Fr

0_0,9r718!
0.069r r44t
0. t16!3t5
0.249t578!

71

V^? F isim
2g llBdhrt

fy'lE Ft
00

0.00 0
0.0r 0
0.02 0
0.0! 0
0.0s 0
0.0? 0
0"t0 0
0.t2 0
0.16 0
0.20 0
0.21 0
o.tE 0
0.33 0
o.Jt 0
0,{,1 0
0.5o 0
0.56 0
0-63 0
0.70 0
0.?8 0
0.86 0
0.94 0
r.03 0
t.09 o
r_12 0
t.2:, 0
1.32 0
r.,t2 o
1.53 0
t.6a 0
t.?6 0
r.88 0
2.(x) 0
2.t3 0
2.25 0
2.t9 0
2J3 0
2.67 0
2.82 0
2.97 0
!.12 0

3-28 0
3.,t1 0
!.6' 0
378 0
395 0
4.t3 0
a.!l 0
4.50 0
{.69 0
{.88 0
s-(B 0
5.28 0
5.48 0
J,69 0

Totrl Dyrrmic
Hdd)6r

Fr
40.00

40.1 6

40.5t
4 I_24

42. l0
,t!. l 8

,14 {5
a5.92
,17.5E

19.43

5 t.46

56.06

51.52

51.26

61.t4
r0.58
73.99

17.s7

il-lt
tJ.2l
89.2E

9!.50
96.20

9?-88

l(E.42
t 07.1 2

| | t.97
I t6.98
r22.t5
t21.46
13L93

138.56

ta{.33

156.!3
167,55

t6t.92
t75.4
ri2.t I

lEr.92
t95.t8
202,99

21024
2t1.64
225. lt
2i2.t7
2a0.69

21t.66
256.14
255.03
27t 43

28t.9?
290.65
299.11

t.05899141

1.801

2.72466

r.8l

6-5001:7E4

26.7111751

t.l
ot9t2

5?.53321?

Ea./t?83?9,

t9.4270501

9.7n2t2t

a9

| 1o5073t6
l r6.09613?:

0_22999t95

0.335390851

0591760591

r.m?sm1

t.63? il 0t 6

zt3?285!t

I
I

,Lz04l
35.4n98

l2t-$ ll
t21,6521y1

2@0BBt75

2',(.8a61951

!.a66r13051

3.1'ra49l!
3..]O!5r 9,1

4

z.2qsua?2

1.02540?:9

r51599r95

25-6?593?3

30.7320C{

1L2t76E2
a5

at.l7

r52.266921

r58.730822

| 65.3 r?r!J

1.332

4.10.t2t14

5.J2[57: t!l

5.4817281 ) l
5.69!5!551

Wrl SM hp Sdlon O$lgo.XLS
Fury Cald.lbr

utE
130------T

_-id,'..._'
t?

lt806
B.r?

1.09
48. t4MI

t8.



Assume Maximrm Detention Time ia Wetwell

Efrective Voh:ne of Wet Well 1 1 805.6

Effective Volume ofWet Well 1577.23

Number of Sections in Wetwel 2

Effective Volume per Section 5902.78

Effective Voh:rne per Section 788.614

Check Dete.ntion times at other flows

Peak hstantaaeous Flow

LowFlow
ProposedAverage Daily

Slope

Depth
ft

Base Dim 0
1

2
3

0.5 3.s
14

1.17 4.17
1.5 4.5
25

2.5 5.5
36

3.5 6.5
47

4.5 7.s
3.83 E

4.33 8.s
4.83 I
5.33 9.5
5.83 10
6.33 10.s
6.83 11

7.33 11.5
7.E3 12

8.33 12.5
8.83 13
9.33 13.5
9,83 14

t'l MGD 11805.6 pm

ulln

gallons

ff"3

gallons

ft3

o
t

11805.s6

2

5902.778 gallons

788.614 ft 3

a
MGD

?1
10.037

Frt to Bck Wall to Wal
ftfr

8.00 '14.00

8,00 14.00
8.00 14.00
8.00 14.00
8.50 15.00
9.00 16.00
s.17 16.34

1 0.50 18,00
13.00 18.00
13.00 18.00
13.00 18.00
13.00 1E.00

13.00 18.00
13.00 18.00
13.00 18,00
13.00 18.00
r 3.00 18.00
13.00 18.00
13.00 18,00
1e.33 18.00
19.83 18.00
26,66 18.00
27.ffi 18.00
34.99 18.00
36,49 18.00
M.32 18.00
46.32 18.00

Tobl Vol Elevation
ft3
0.00 719.5
67.00 720.5
134.00 721.5
201.00 722.5
261.63 723
332.00 723.5
358.28 723.67
474.75 724
640.00 724.5
704.00 725
768.00 725.5
832.00 726
E96,00 726.5
s60.00
1024.00
1088.00
1152.00
1216.00
1280.00
1942.19
208/..17
2885.81
31 19.28
4073.88
4412.33
ss33.38
5990.32

a
g?m
2569
6970

t{d)
minuies
2.297

0.847

Dimensioning for Toial and Effective Volume
Entar Information in shaded areas

Client MACM
Job West Shore Pump Station

Effective Volume Goal 788.6143 ft^3

Eff. Vol.
ft3

Submerge
Submerge
Submerge
Submerge
Submerge
Submerge
Submerge

194.22
311.22
428.22
il'.22
662.22
779.2.
896.?2

1013.22
1130.22
1247.22
1364.22
2202.46

2437.9
3517.52

3898.4
5249.401
5799.721
7443.101
8195.861
4206.06



Pipe
Diameter

Pipe
Lenqth Inlet Valves

ChecK
Valve 90 45

|'roe oI
Tee

RUn ot
Tee lncreaser Outlet

Equivilent
Lensth

2 0

4 0

6 0

I 0

10 0

't2 0

14 0

16 0

18 0

20 30 1 1 176

22 0

24 5505 3.21 5709.75

30 c

36 c

42 c

48 0

Equivilent pipe.xls
West Shore 11n/2007
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.lll
February 4, 2008

Gity of Mckeesport
Vllest Shore Pump Station

Duparon Corporetion Budgebry Proposal No. 4156

coNTROtti
I'AC|(ACE

SCnlilililG8
iwily Flrd s Rrtrp€d? lJnlw!
rypic.l Debds?

Unkrowl

EAR cN.EAE oeorrtc@

EQUprerrSumlrny

,bdr| FUI tsffie[qt, hm
Smen l/lodel

Nonft.l Slz. 5frrt0ft
Unit Lcnolh 16n

Dltt B.A,rEn sarepcrs 2Lirk(21 h)

B.r Chr Openhg 0.5O in

BcrThldsss 0.25 in

Bar Dep{lr 0.75 h

B.r Sffin Lrngth Apprd. S-75ft

Conhlngr ibigfit ErtnEtld 4R

M... FlqwRsb 17 lllclD

10, lntrk Cl|amdHrbht 5fr

l'1. lnhLCf.rm.lVUdl 5n

2 InbloCfnnnal Droh rBo

13. i,h& Llqiid Lwel TBT)

lit Angt€Cromv€{d€l) 30Dlors
lS CeltngHdgtrt Unlg|owl

)rh|. Sld60JR) thkmw't

lhbkl of Go.druc0on 304 SSTL

BENTEEN '
APEnSO

DE .

| (FR0U rERltCi

CMNNEL

F*@ t
I IIAX. LE[!DI ,",*-@

E C}|A}T{EL
w|sr}r(EINTAKE CHA

DEFTTI

rcaEt60nrl8
)mmlcloFub YES

hcloourorodoJ omoNAL

)abrb Chll! NO

;onfobPaok gc R-gr
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.llturmaarr.J.llaa

Fehuary 4,2W

City of McKeesport
West Shore Pump StaUon

Duperon CcporaEon Propcal l{o. 4156

NOTE: Ifrsc calculationc re a mugh stimation bar€d upon tfte iniormatim available.t thb trne in ordc b
maintdn appoximably a 3 frs dot velocity br peak llow, Flow drracbrisdcs calculabd frr dean wlt€r ald
not dsabd ftr debrb.

t{oTE: Duperon rEongly rccommends a minimum of I ft water depth at nll timsc tfre unit b In opedon to gd !n
optimal amountof rcraning area.

FLOW qALq'IAII(JN5

FcE
5tr8

H!.dLc O 259b Ho*rlc O90tfbEHrlsr

Stot 0n) Brr On)
Intrks

wrdh (ft)
Rnq'd. Llquk

Lsd(|t)
Apprcrch

Udocftu tlbl
sld

Volaaltrr (hrl (ft) fln) (ft) 0n) (ft) Onl

0.50 o.25 5.00 3.50 L.67 2.96 0.14 1.66 0.28 3.40 0.71 8.58



Cornpany: KLH Engineers, lnc.

Name: Kervin Hoffman

^{et 11nn@7

Pur-m3

Model: 10522-0 / 5

Type: 6000
Synch speed: 1200 rpm

Curve lD No.: 3596

Specific Speeds:

Dinpnsions:

PutrF. Ljmits:

Ternpsature: 150 "F
Pressure: 105 psi g
Sphere s'e: 5 in

Performance E\rdrdm:

Customer: l4l€F

=",; 
wCrt fr{6c€

tsH",rl r* o Ylf *tt'r' 5 defl
Qty. d Pumps:

Speed 1160 rpm
Da: 18 in

lmpeller lD No.: Y4696

Ns: 1817
Ns6: 8097

9.rctisr: 10 in
Dscharge: 10 in

Porer: --
Eyearea: --

ZS0 22ln

225

18 in

17 in

125

9efrh Critdia:

Flow: 3950 US gprn

Flukl:

Watsr
SG: 1

Msosity: 1.105 cP

NPSHa: --
Motor:

Standard: NEMA
Enclosure: TEFC

Sizing criteria: Max Powor on Design Cune

175

E
; 150
r!o

75

-l - 150hp- - 125 hp

25
50

1 000 2000 3000

3000 4000
US gpm

Use Bearlng Fr*ne *5 W lmpdler Dia. Under 20'

- 100 hp

6000 7000

NPSHT
ft

20.3

16.5

13.1

9.88

6.88

Sdected fronr catalog: YP_main.60 Vers: I

g
i. 25

o
o.

=0 5000

Flov,
US Sprn

4740

3950

3160

2370

1580

Speed
rpm

1160

1 160

1 160

1160

1160

Head
ft

84.6

98.2

110

120

131

Efficlenry
%

74

77

73

67

58

Pourgr
hp

135

128

119

'108

91.6

YEOMANSitmrl
Head: 96.5 it

Temperature: 60 "F
Vapo pressure: 0.2563 psi a
Atm pressurq 14.7 psi a

Size: 150 hp
Speed: 1200
Frann: 4477

-- Dda Polnt ---
Flqr: 3950 USgpm

Head: 98.2ft

Eff: 77o/o

Porcr: 128 hp

NPSHn 16.5 ft

--- Desig[r CunE::
Shdoff head: 154 ft

Shutoff dP: 66.6 psi

n flor:
: 77% @ 4072 US$m

l'lOL po^ter:

140 hp @ 5282 US gFn'

' - MaxCune--
Ma(power:

316 hp @ 74sG US gpm



Company KLH Enginas, lnc.

Name: l(a,in Hcffman

P-q'ai fnn0|7

Pump:

Model:10522$/5
Type 6000
Synch speed: 1200 rpm

Curve lD No.: 3596

Speciflc Speeds:

Dimensions:

Pump Llmib;

Temperature: 150'F
Pressure: 105 psi g
St'rere she: 5 in

Custorn6r:
Prci:ct:
Locatim:
Quc*e#:
Itero lD I Tag #:
Qty. cf Pumps:

Speed: 1160 rprn
Dia: 18 in

lmpdler lD No.: Y-4696

Ns:1817
Nss: 8097

Suc'tion: 10 in
Diachage: 10 in

Poler: -
Eye area: --

Sier*r Crlteria: ,

Flow: 3950 USgpm

Fluld:

Wator
SG: 1

Visoosity 1.105 cP

NPSHa: --
Mdor:

S\andard: NEMA
Enclosure: TEFC

Slzing oiteria: Ma< Por,ver on Design Curve

400 600 800 1000 1200
US gpm x10

UBe Baadng FramE #5 W lmpdler Dia. Under 20"

1400 1600

NPSHT
fr

20.3

16.5

13.1

9.88

6.88

Selectedfrom catalog: YP_main.60 Vers: 1

t10

#
I
tt
I 100

90

80

60

Performqce B,duglb$
Flolv Speed
USgpm rpm

4740 1160

3950 1160

3160 1160

2370 1160

1580 1160

200

Head*
84.6

eB.2

110

124

131

Eftlclency
oa

74

77

73

67

58

Po rcr
hp

135

128

119

108

91.6

YEOMANSftilrrl
Head: 96.5 ft

Temperabre:60 "F
Vapor pressure: 0.2563 psi a
Atm gessure 14.7 psi a

Size: 150hp
Speed: 1200
Frame'. 4477

- 
Data Point --

Flory; 3950 US gprn

Head: 98.2ft

Eff: Tl%

Porver: 128 hp

NPSHr: 16.5 ft

-- Deslgnt Cq{le::
Shutoff he#: 154 ft
Shutoff dP: 66.6 psi

'.r ffoir:

: 77%@4072USgpm

NOL porcr:
140 hp @ 5282 US gprn

- Muoun,B -:
Ma< porver

316 hp @ 7456 US gpm



VERTICAL LINE.SHAFT
SOLIDS.HANDUNG PUilIPS

RELATIVE POSMON OF

SUCIION AND DISGIARGE

(AS VIEWED FROM T}IE MOTOR END)

LEFTHAND ROTATION

POSI 4
ross n_7rl$!pt*"',;ffiffi;

RIGHTHAND ROTATION

,ra"-ffir,
noss u-af,,64 b

rosr d, 
.---

-il#ffiffim'

t__ r --_l ,/-- ir. N.i; G

r4HOLrJ I v TAPoI{ESIO€

\ r/.o^ | A

!fffft"al:ffi 4l {*'

tirlNillM[-H TABLE OF DI

OUILINE DWG T

s,0.

JOB:

SSUE REVISTON DATE

ST Of RIUIPMEMT FURi{EHN

- Model 

-Pumt

Rltedfor 

-GPMat -FIJDH.
- 

-HP,-RPIVI 
-VoIs-Phase, - 

Hzvlrtlc.l c-tace

Motor in 

- 

NEMA

Gndosure complcte with pedestal

_ noTAItoN _POgnoN | _
_ RoTAIION POSTnON | _
)PllONA!ACCESSOfiEST

= AnchorBolts

= MechaDical Seal

= Bronze or S.S.lmpeller

= BronzeorS.S.WearRings

= 4]655.PumpShaft

= Safetycuard

VlENSIONS
PUTIPHMEL D5

(r
A t ( x CP U IGY \/D YS |,Y vgclfl

4317{A/48HI
4 30 ui I

I

IJ ol )t I

zi fx lxl 4i

LI
.- |tJl

roi

l4 I t75
4317{A/{8llI I
al54[/48ffi

0
6

24 roi I lo ll 60 l4 '1160

53ISA/1BHI I
5317{A/t8Fr

0
8 ln ltI 17 1irl )li ai l5 '1325

6317-14/4tHI 10 18 t0

8ll7.1A/4ft17
I 8

30 rr I
I I rI 62) s'i l7

l5D
8317{MBllT l0 18 t0

8417-{A
8

I
30 I l8 13 l0l l8

1520
8{t7.{A l0 19 l6
85r!41 I 8

30
{t .1 r,rB .. 1 l8

t8
1420

8515-14 l0 '19 lo

8518.4M8
I I

30 I t8 rsi
'18 l5

1520
851&4 /18 l0 19 t6

10522{B
l0

l0
38 6+ I

l
I

u /)i ni l8
IU

3500
10522.4t

10522'v5
l0

l0
38 t6i 1 22 84 .a fxfxs oi D{

t8
3590

10522-y6 ta 20

125lt1A 'l l2 38 t6 69

rl {xfxl cl
I 20 1760

l2522-{B
tt

It
38 t6l I 21 to /0 1 od fd 20

lt
4500

l62:1.48 '14

txa.y6
tt

l2
38 6l I 24 18 s4i |xlxs o* od 5il 20

4600
t2t22-5k t4 tl

1262+{B 12
?A rl. I 24 IE 1A rl lxfxt 4+ od 5i

22
4520

r204{N t4

120{.J/6
tt

tt
38 6i I 24 t8 81i t7 fxfx s

20
{620

r26Z{'y5 14

l45li4Mt&lI
11

t4
38 6i I 20 l8 74 tf lrlrr li ltl

46m
l15lt{Bl,l8HI ID l5

11620{8
l4 t4 6l I 20 l8 !l

(5
4 rr.l al 4800nt t\\

I lt--w \ LSUCTE\[l8om,

I I \ crmxou
/ t- vr uplcer5g \- HtGH-pnEssunE

/ rponrsot CLEAilou2Nr.T.

L SuqotWfrU {OPnoNAU

125 B.FutGG
I SIOITED BAT9

Nolls: I . Al-L olMEt{slol,ls ARt lN hKHE5.
2 T{EIGHTIS INPOUNDS.

'l
I GiOUT

115205 86 5

l5eD{8
l6 l4 38 6+ 1 u l8

n z a1 1
16il u 4820

166205 86 z
I

fxfxs

6

166215U61 t0 l8 t) 1 lt 9 91 6 t) D 4900

160+5u6i 16 t8 20 I 22 9 il97 2 6 32 t930

85305u58HI IE 4E I aa ot 2 6 '18 5600

186t+5U68 l8 29 IJ z0 1 27 9 07 z 6 l6 4950

l062lJ8 IE l8 fn 9 2 6 il t6 4920

Nn4,68 20 tv 20 1
tl 24 98 2 6 t t8 5700

E2t05 PAGE 6614tssuE 2/0



olM 0lA80LT5

MOTOR FRAMES

IsZTCTHRU 44'TC (FOR FMMES ABOG

445TC OR 'P' MOUNTIIIC CONSUTT FACIORY)

{ fotEs
IlAOA
SP CED A5

5HOWN

SINGLE
SHAFTING LENGTH

rl Ar.tD|MENS|ONSAXl lt{ irCHEs,

I AL1!nNA1M SHAFI sEruS On TYPES lr,tAY 8E REQUnED lEPExo*,lG Ol{

lHE SPECITIC PUMP MODEL OPIRA1INC sPEED RAI{GE AI{D O|}ER TACTORs.

PLEAST IEfERTO FACTOiY FOR 5ELECIION,$ANG ANO DESIGN A55I5TANCE

MOTOR FRAMES
1{!TCTHRU 145tC

-1'-'(;Il-l4_l_n ,!
4Horlss/Bof^ ------t1 - l rrt i

oilrGlzs.cofl q \ --?-:__J

SERIES 6250
VERTICAL LINE€HAFT

SOLIDS-HANDLING PUMPS

UsT OF EQUIPI'EilI FURNE8EO;

- 
mr ! **o ro flnro^r.t u

gu sHrFnNG CON5rmrl6 0e

I

_ sECItorT3MFTtil6t afi WflltO{Elil
txTEn,EDhlE tE trr.,G

- 

li8 -----8tra, 

-vo$ 

_-,'rAsE -.Ia
vElTlcAL (+^ft [dTo8 l{

XA'A EN(]o3UNT COI'?IEII WTfi PEDCSIAI

t|aD(DljPtt|G

OPTIONAL:

f] t^t*", ro

TRIPLE

SHAFTING LENGTH

CHANNEL MOUIITED GUIDE BEARING
.sTANDARD

TABLE OF DIMENSIONS

SHAFT
<Flttgc 6 W F M

27-31,37 '| 6) I 2i 5

41 1 6i I 2 l ),
48 2 71 .I 3 6i

55-61 zt 8i 2i 3d 7

71 2 t 2l ll
81 2l 9 ^lzj ?t l
88 3 12 5i 41 ! 8l
91 4 (J

-1f, II 9

DOUBLE

SHAFTING LENGTH

TYPER"
SHAFTNG

SHAFTING

TYPE'S'
SHAFTING

TVPE'A'
SBAFNNG

SPLINESUP

!['tT

I rl rl

tssuE 10/16/07 PAGE 6615



Page 1 of 1

Kevin Hoffman

From: Mark Robinson [mrobinson@daman-superiorllc.net]

Sent: Wednesday, November 14,2007 4:01PM

To: Kevin Hoffman

Subject: SPAM -MACM

Attachments: mck3.pdf

Kevin,
Pricing for the Vertical Shafted Yeomans pumps and a drawing & curve for the 10522 pump.

West Shore: 10522-615 with 150 hp, 1200 rpm, 460/3/60, TEFC motor......... ...$33,649.00 (M.
5075#)

Same butwith Explosion Proof motor........ ...........$35,037.00 (wt.5910#)

Adder Options: MechanicalSeal.........., ...,..,..$1,'159.00
SS lmpeller or Case wear ring...................$694.00 Each

.Non-WitnessedPerformanceTest... $1,877.00

Long Run: 6317LC4BHT with 200 hp, 1800 rpm, 460/3/60, TEFC motor......... .$29,196.00 (wt.
2840#\

Same but with Explosion Proof motor......... .........,.....$30,048.00 (wt.
3575#)

Adder Options: Same as above.

Note: Adder for flexible shafting for all four pump stations (l assumed a 16 ft. length) and per each pump,
including shafting, safety shields and hardware.......$4,000.00 per pump.

Please contact me should you have any questions or require additional information.

Best regards,
Mark

No virus found in this outgoing messagc.
Checked by AVG Free Edition.
Version: 7.5.503 / Vinrs Database: 269.15.3111130 - Release Date: 11/7412007 9:27 AM

ruLS/2007



Daman Superior, LLC

r-lection lisf
ch Criteria:

, tow: 3950 US gpm
Head: 96.5 ft
Tolerance: -%of head

Fluid: Water
Temperature: 60'F
SG; 1

Viscosity: 1.105 cP
Vapor pressure: 0.2563 pSi a
Atm pressure: 14.7 psi a

NPSHa: ---ft

AdvancEd Criteria:
Prefened Operating Area: --
Secondary Operating Poinl -Max temperature: -- 

oF

Max suction pressure: -. psi g
Max sohere size; -- in
Max power: -- bhp
Max suction specific speed: -- (Nss)
Min trim: --To of max diameter
Min head rise: -- % to shutoff

Curve Conections: none

PUMP DATA SHEET

Yeomans Pump, Aurora" lL

11t14t07

Catalog: 6000 Dry Pit Solids Handling 60Hz vers 2

Purflp:10522-6/5
Type: 6000
Synch speed: 1200rpm
Spead: 1160 rpm
Dia: 18 in
Curve no.: 3596

Specific Speeds
Ns: 1817 Nss: 8097

Dimensions:
Suction: 10in Discharge: 10in

Pump Umits:
Temperature: 150'F
Pressure: 105 psi g
Sphere size: 5 in
Power: -- bhp

Moton 150 hp
Speed:1200
Frame: 4477
Standard: NEMA
Enclosure: TEFC
Slzing critaria: Max Power on Deslgn Curve

b
h
p

US gpm 1600

-- Data Point --
Flow:3950 US gprn

Head: 98.2 ft

Eft77%

Powen 127 bhp

NPSHr: 16.5 ff

- Design Curve -
ShutoffHead: 154 ft

Shutoff dP: 66.6 psi

Min Flow:-- US gpm

BEP:77o/o elf

@4072 US gpm

NOL Pwr: 139 bhp

@ 5289 US gpm

- Max Curve -
Max Pwr: 315 bhp

@7456 US gpm

PumofinderPlus vers 7.1

Pump note: USE BEARING FRAME#5 W/ IMPELLER DlA. UNDER 20"



Daman Superior, LLC PUMP DATA SHEET 11114fr7

YEomans Pump, Aurora, lL

jqlec'tion list Catalog: 6000 Dry Pit Solids Handling 60Hz vers 2

) Purnp: 10522€/5

Psdormanoe Evaluation:

Flor Spcad Head Pump Power NPSHr Mofior ttiotor Hrs4/r Coet
US gpm rpm ft %eff bhp ft %eff kW /kwh

4740 1160 84.5 74 135 20.3

3950 1160 98.2 77 127 16.5

3160 1160 110 73 119 13.1

2370 1160 121 e7 108 9.87
1580 1160 131 54 e7.4 7.48

PumpfinderPlus vers 7.1



ERIES 6250
VERTICAL LINE.SHAFT

SOLIDS.HANDLING PUMPS

RELATIVE POSIIION OF

SUCIION AND DIgCHARGE

(AS VIEWED FROM THE MOTOR END)

TfFTHAND ROTATION

Pos.l t
FOS5 n .+\posJ'"*,m*:,

eJ6r
RI3HT HAND ROTATION

,*"r:ffi,
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MACMACTUALDATA

9120t20w

9tunw
l0lv2w7
tOl8t2w7

rwts12007
LOt2U2W7

Average
Perce,ntage

TKN:NH3-NRatio
Max
Percentage

TKN:NII3-NRatio

Effluent Influent
NH3-N TKN Free OrsN Nox TN TP NH3-N TKN Free OrsN Nox TN TP

4.76 6.1 1.34 6.34 t2.44 1.65

4.tr 4.7 0.59 2.3 7 <.1
t.t4 2.7 1.56 6.28 8.98 2.16

2.s5 4.5 1.95 0.38 4.88 2.6 I1.6 15.2 3.6 0.07 15.27 3.6

2.86 4.4 t.54 6.23 10.63 1.45 t4.l 5.3 0.06 4.4

4.6 4.7 0.1 2.85 7.55 2.t5 E.5 23.U 3.715.2 23.7 0.14

3.34 4.52 1.18 4.46 8.58 13.63 74.73 6.0s 0.09 r9.s6 3.90

38.9% 52.60/o 13.8o/o 47.4% 100.0% 69.7o/o 75,3yo 309% 0.5o/o l0O.(P/o

1.35 1.08

4.76 6.10 1.95 6.34 12.44 2.60 I1.60 t5.20 3.60 0.07 15.27 3.60

J83% 49o/o 15.70/o 51.0% 100.0/o 76.0o/o 995% 21,60/o O.5o/" 100.0%

1.28 l.3l

N
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Enter following Influent Data
Flow
BOD
NH}.N
TKN:NH3
TKN:NOx
TN:NH3-N
COD:BOD

Enter the following Effluent
BOD 15 mg/L
NH3-N 1 mg/L
TN 166.8 *t/D

Enter the following Operating Parameters
MLSS 35OO

Volatile Fraction 0.75
ls there Primary Clarifiers? No
Volume of Aeration 37'1,420 tB

TKN 15.12 mglt
NOx 0.092420538 mg/L
NH3-N 115.092 #/D
TN 2.50 mg/L
Residual NOx 1.50 mg/L
MLVSS 2625 mglL
Volume in Aeration 2778221.6 gal
Soluble Influent TKN 10.962 mg/L
Remaining to be Nififfed 8.46 mg/L
qN 0.028
MLVSS in DN 20163.73714 #
MLVSS in Aeration 60822.21638 #

Volume DN 921,034 gallons
Detention Time 2.8 hours
Percentage of Volume 33o/o

lb. NO3 Equvialent 100.08 #
Effluent COD 1401.12 #
DN BOD Removal 700.56 #
DN BOD Removal 11 mg/L
DN Effluent BOD 104 mg/L

Vol Reqd for BOD Removal 1,840,000.00 gallons

Totraf Volume Required 2,761,034 gallons
TotalVolume Required 369,122 ft3

MLCIA: ts^.lL t4rL €Ytr1 T&<ers

ULe - D[l ?Are

8 MGD
114 mglL
14 mglL

1.08 Ratio
163.6 Ratio
0.69 Ratio

2 Ratio

@rs€r

Existing DN Zone.xls 11f27120A7
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RATIONALE DESIGN FOR ACIIVAIED SLUDGE SYSTEMS

Cllent
Projecf

Glven Infornadon
MaxDayQ
BODi!

BODb

BOD"r

NH3-Nh

NH3-Nb

NlI3-Ncr

TKN6

MinWWTanp.
MinWWTcrp.
Vant-HofrFactor
RJfiDO
pH

MI.sS
I
MLVSS

YD

&
v

Y
k6.@ 15 degC

kd"

h615 dcg C

h
Iq
SF

Aoolicedon of Model:
BOD Rcrnoved

NH3-N Rernovcd

t
P(n)
IJ

0o'

0"

u(l.rH3-19
Prodictcd N,
U
6 (BOD)

MACM
Exisitng Unit hocess WWT?

8 MGD
6905.5 #d

104 mglL

t5 metL

sn.8 #td

7.835185185 mg/L

I mdL
E.5 ng/T,

50 deg F
10 deg C

1.135

3 mglL
7 unib

3500 mgll
0.75

2625 r;€IL
0.5 dr

1.4 mgtL

02 mgVSS/mg

0.5 mgVSStngBOD
0.07 d'r

0.037

0.08 d ' BoD

0.029

0.22 mglL
2

Etrtcrcd Vstr&

BOD ioflrd to acration bagins

UnitConrusim
BOD (soluble) cflucnt frsn atrcimbasins
NIII-N influoot to acstion basins

TF.[ basod or 607o as NII]-N
NIll-N cffiucrt frorr a€aatioD basins

Inclucles 5% load forreqrcle

Includcr 15% load for rccycle

EntacdValue
Uait Convcrsim
Teopcrature Corcction Valuc
EnbrodValuo forMiniou DO inRxts
Eotercd Valur
Entencd TargSValuo
Bntemd Valuc for Ratio of Acti\re Colls in MLVSS
Calqiatcd MLVSS firmr Volatile Fractim

Mar Spocific Cnor& Ratc (Ipical valuc unlc$ otlrcrudsc notcd)

Tlpioal valuc ulcss othcrvisc notsd

S5rnftrcsie Ratc for Nitifisn (Iypicol valuc unlcss otherwisc notcd)

Sylftesis Rrle for BOD (Ilpical vaiue uless othrwisc notcd)

Endogcnous Resp. Rzb for Nit @ 15 dcg. C C$Dical valuc ulcss ottrcrwisc notcd)

Tempcratur Concction

Eadogcoous Rcsp, futc ftr BOD @ 15 dcg. C (Ilryical value wrlcss othcrwisc notcd)

Ternperdrc Conecfion

Calqlatcd nitirificdion rat€ consbnt

SafucyFactor

Celculstod IJi{

5904.7 # BOD rcenowd
456.0 #NH3-Nrcrnoved
0.030

0.18 d -l
0.9 d^-t

6.99 dal,s

13.98 dsys

0.54 al^-l

0.33 mgtu
02 # BOD romovcdl# MLVSS I d

023 dalr 5.52 bours

0.17 d^-1 BOD (mg/I-) 4'MLVSS (rng&)*HRTI

023 da)ls



MACMWWTPEcpoSim
Bcisting llnit Prooesscs

WAS Prodnctirn EstioaE by Aerobic Treatmot

Effi dcsippsraffEs and asstrytims i1 higtl;gFtetl celb
Influeot Codli.tione (Assursing bshrccd rccycle loads)

FIow 8 MGD
Iaflucaat Effiucnt BOD 104 mgi[- 7606 lbJday
PrinaryEtrucstTSS 102mglL 6805 lb./day
YSS ftaotid of TSS 75o/o

Noa-Deg ftaotion ofV 20%
Ta*Vohme 1,840,000 MG

Activated Shdge Procese

Actral F:MRa6o 0.i7
MirReguiredMlSs 59,654.9 #lD 3,887 mglL
Volatile Fraction ofM 75%

MLVSS 4,741.2 #lD 2,916 mglL
WatcrTeoperatue 50 dcgF 10 degC
(d) 0.46

k(d) (activecell basis) 0.07

YYielalCoostun 0.55 ld
EfluentBoDSoluble 7.5 crglL 497 lb.lday
Efluent TSS 10 mgfi- 663 lb./day

BOD DesigaEffcieoc 92.E%

TSS DcsipEfficieocl 90.2o/o

Substrato Utilizatio!, I 0.15

WasteActivlted Sludge

Infbcnt Solitts, lb Jilay
Inefi
No+DegVSS

Synlhesized Cells

Y*BOD(in-out)

{d)*t(d)*Mlvss

vss $s Tss

1701

1021

3908.08
1A40.67

Deg.Fractic 77% 1569

Non-DegFr 23% 898.8584

Organic 690/o 620

New Colb InugEnic 3lo/o 279
3210 l9E0 s189

Peroentage

Elflucnt Lose

0.62 0.38

413 255 667

Wacte Activated Sludgc 2797 
"U@

1VAS Conoentation lCF17 wtL 10000 mgll
54,13i spd s4223 wd

MCRT (wagte) 13.19 days

MCRT(chockdU) 10.33 days
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The Duperon FlexRaken
BENEFITS
. Affordable
. Reduces Operating/Maintenance Costs
. Eliminates Undenruater Maintenance
. Increases Productivity
. Easily Installed, Available Fully Assembled
r Reduces Risk for Worker lnjury
. Easily Adapted to Changing Site and

Debris Conditions
. Customized to New and Existing Sites

and Barscreens

-:E

FEATURES. Simple Mechanical Device
. . Automatic, Continuous Cleaning

o Rakes Coarse to Fine Screens
. Energy Efficient.
. Lifting Capacity to 1000 lbs
r Multiple Scrapers Rake Entire Screen
. All Non-corrosive Pads Underwater
. No Frame or Undenuater Sprockets,

Bearings or Shafts
. Flexible for Larger Debris (drums, tires...)

Adjustabte Mounting

Drive Head

FlexLinkrM
Discharge

Point

Strippe-
Deadplate

Scnper (Rake)

Chain Slide

Dup8mn Rsxnakoil
(Patontod)

I I ":' j
i ''':a..i,':
- , r,,.& 'l'
' :'r.'l:":,: l, t ; 'tr'*...
- t 1- , ri,,, ;
a- "- -J 

-,. l

No Lower Sprocket,
Bearings or Shaft

ffi"

ffi
Shawn flexing
around debis
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Applicatiohs

Screen Size

Purchase

' flLl' :.'
P90;.ng

.1.1:,rr:;:,
.:'rit.!.\.i

:;t 1|

xi,

FlarRakeil fully assem-
bled on barscreen

FlexRakeru fully assem-
bled on barscreen
Back cleaning device
available

Water Treatment,
Wastewater,
Food Processing,
Fish Screening,
Industrial Processing

1-2 feet wide
Max.4f50 feet long
(without modifications)

Straight Edge,

45 degree bevel, or
Full Penetration, or
Senated (depending
upon bar opening)

.060 - 4 inches
(smaller openings avail-
able - consult factory)

FlexRakeil fully assem-
bled on barscreen

For Retrolit with
eristlng barscleens:
. Rake 0nly
. Rake Mounting

' Barscreen Accessories:
return guid.es, chain
slides, strippers, etc.

. Scraper Accessories:
brushes, etc.

For new barscreens:
. FlexRakerM fully

assembled on
barscreen (including
accessories)

. Just place, anchor
and wire,

Water Treatment,
Stormwater
Pumpstations,
Industrial lntakes,
Hydroelectric

Water Treatment,
Wastewater, Pulp/Paper
Mills, Food Processing,
lndustrial lntakes or
where debris wrapping
or accumulation on bar-
screens is a problem

Water Treatment,
Food Processing,
Fish Screening,
Industrial Processing .

1 - 12 feet wide
Max. 40-50 feet long
(without modilications)

1 - 12 feet wide
Max.4S-50 feet long
(without modiflcations)

2 - 12 feet wide
Max. 40-50 feet long
(without modifications)

Full penetntion Straight Edge,
45 degree bevel
(optional brush)

.060 - .25 inches
(smaller openings avail-
able - consult factory)

110/230 volt, single phase

230i460 volt, three phase

Solar

Insalled, Adaptod, Maintalned and Removed
trom tho dBck in most cases

Custom and Standard Packages ars avallable.

Standard is 1/8hp electric integral gearmotor
DC, Explosion Proof and other Special Duty
motors are available

A36 Sleel, coatod with Duperon Standard Coaflng

0r 304 Stainless Steel (otier options available).

oar solutions are simple



Smith & Loveless, Inc.
1Ln8n7

BT]DGET PROPOSAL SUMMARY
PISTAO GRIT REMOVAL

1.0 GENERAL DESCRIPTION

Four Model 12.04 PISTAo Grit Chamber mechanisms, each suitable for installation in a concrete
structure. Each PISTAo shall be complete with the following: drive motor, spur gear final drive
head, air bell, propeller, drive tube, top mounted gnt pump, grit concentrator, dewatering screw.
conveyor, and automatic NEMA 4 electrical and vacuum priming controls. Fluidizer vanes and

Flow Control Baffles also included.

2.0 PISTAo GRrr REMOVAL EQIIIPMBNT

The flow in each rcmoval chamber shall tavel between the inlet and outlet a minimum of 360
degrees,'providing maximum travel of the liquid for effective grit removal. It shall handle all
flows equal to or less than a peak flow of 12.0 MGD each.

The standarddimensions of the Model 12.0A PISTA@ are as follows:
Upper Chamber Diameier l2'-0"
Upper Chamber Depth........... .............. 6'-8"
Lower Chamber Diameter (minimum).. ................... 5'-0"
Lower Chamber Depth (minimum)................ .......... 6'-8'
hlet & Outlet Channel Widths......... ... 3'-0"

3.0 CORROSION PROTECTION
All fabricated steel components shall be commercial blasted and prime coated by the
Manufacturer with one 3-mil DFt coat of Tnemec 66-121I prior to shipment. AII motors and
gearboxes shall be furnished with the original manufacturer's coating. Final touch up and finish
painting is the responsibility of the purchasing contractor.

4.0 ITEMS NOT INCLUDED
- Field assembly/erection or installation
- Interconnecting piping, wiring and conduit
- Field painl painting, and final surface preparation
- Lubricants
- Anchorage,anchorbolts
- Field testing, if required
- Grouting
- All concrete wolk

5.0 DELTVERY, TERIVIS, BUDGET PRICING
Submittal drawings and other technical engineering details are expecied to be complete in 4-6
weeks after receipt of a purchase order. Once Srnith & Loveless receives approved drawings,
manufacturing would take 12-74 weeks.

Payment Terms .To be determined



Budget Price List (FOB, Factory) - Offer Valid for 60 days.

Four Model 12.04 for concrere tank............. $500.000.00
Freight, startup and training Included
Turbo Grit Pumps......... ..Included
Grit Concentrators (qty 4) Included
Dewatering Screw Conveyors (qty 4) . krcluded
Controls ...,.Included

See a Complete PISTA Grit Removal System Installation Photo below

Smittr & Loveless, Inc.
Lu28t07
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Watet & Wastewater
Treatmenl Systems
Pistao Grlt Chamber
Outline Drau,lngs
Page 27
April, 1991

IIlEEMilHDM
14040 W. Santa Fe Trail Dr.

Lenexa, Kansas 66215
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PipcDim 21 in
LmgthdPipc FFlffin
iri6idFro6"C" lm
Pm SGioo El. 1AI ft
rurp oi*t'r3c eL]ftn
Strric Hod at i
Fl@Rrtch@ 500 GPM

PUMP SELECTION CAI,COATION

HEaniopoE-( t
Climt / Job MACM: TIGESL*iS Sbnio

DsilD Purp nt.
HiSit

8.8 26.1 MGD
DdigrPsrprrE 6tll t8!33 GPM

Vclcity {.13 11.00 fi c
V^zng 029 2.67 hlse

Fridiollddlo$ 330 25,11 fr
rDuRcquircd L:jtflBx[ESH.fr

lotlsnl Pump galbn orsi06 4,t MGo xls
FW CJohlbnr

12 iD
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MACMr Raw Sewage Pump Strtion at WWTP
Side-by-Side Pump Conparison

Required Duty Point 30555 gpm at 92.5 feet TDH
Required Duty Point per Pump 6111 gpm at92.5 feet TDH

l. All series data is total for the pumping system as one entity.
2. At duty point.

3. From manufactruer representative quotes.

Manufacttuer (Model) Flygt Yeomans Chicago

Irnle of Purro Drv Pit Submersible Verticle Shaft

llumber of Pumps 4Total-3Operatins 4Total-3Operatine
Model NT 3356-735 12624-6

Mfr. Curve No. 63-670 3s96
hnpeller Type N Serires Y-5090
\lo. of lmpeller Vanes 3 ????

lrnoeller Diameter. in. (mm) 17,s @45) 23.r25
Max. Impeller Dia. in. (mm) t7.5 G45'., 24
Percentace of Ma:r Imoeller 100.0% 96.4%

llearest Dutv Point 6"120 spm at 93.1 feet TDH 6.111 spm at93.5 feetTDH
Best Efficiencv Point 7.150 sDm at 84.1 feet TDH 6,550 gpm at 90 feet TDH

Rated Horsepo*"r2 215 HP 181 HP

Vlotor Horspower 250 HP 250 HP

Pump Speed2 I 185 875

Pump Efficiencv' 80.2% 80.0%

\TPSHT 10.9

Power Requircment 460 Volt.3 Phase. 60Hz 460 Volt.3 Phase. 60Hz
Solids Caoabiliw ???? 6" diameter
Juction 14" diameter 12" diameter

Discharge 14" diameter 12" diameter

Front to Back Dimension fin) 42.r25 43

Base Width 6n) 37.5 38

rleieht - Suction CL to Top (in) 105.5 69.5

Weicht.lb. 4.410 4.620

lstimate Budeet Price' $82,560 $49.200
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Kevin Hoffman

From: Mark Robinson [mrobinson@daman-superiorllc.net]

Senfi Monday, December 03, 2007 10:56 AM

To: Kevin Hoffman

Subject: MACM

Kevin,

Yeomans pricing, the curve you viewed is accurate. Revised condition of 6111 gpm @ 93' tdh.

12624-6, Series 6250 verticalshafted pump with 250 hp, 900 rpm,460/3/60, TEFC motor.........,.....$49,200.00

Same pump butwith Explosion Proof motor. ............$S+,120.00

Mark

No virus found in this outgoing message.
Checked by AVG Free Edition
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Company: KLH Engineers, lnc.

Mme: l(avin Hoffman

Dde: 121312O07

Pump:

Model: 126244

Typs 6000
Syrch speed: 900 rpm

Curve lD No,: 40169

Specific Speeds:

Dimensions:

Pump Umib:

Temperatur€: 1 50 'F
Pressure: --
Sphere size: 6 in

Customer:
Project:
Location:
Qucfie #:
Item lD / Tag #:
Qty. of Pumps:

Speed 8754nn
Dia:, 23.125in

lmpeller lD No.: Y-5090

Ns: 2192
Nss:11150

Suction: '12 in
Discfiarge: 12 in

Po,ver: --
Eye area: --

Scarcfi Crlterid

Floru: 6111 USgpm

Fluid:

Water
SG: 'l

Viscosity: 1.105 cP

NPSHa: --

Moton

Standard: NEMA
Enqosure: tEFU

Sizing cribria: Meo< Poryer on Design Cune

G
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ZU

40
100 200 300 400 600

' 200 hp

1 100

1 100

g
J. 20

o
o.z o too 2oo

Perfgrmange Erduiti- 9n:
Flov Speed
USgpm rpm

7333 875

6111 875

4889 E75

3667 875

2444 875

Head
ft
82

93.5

103

110

117

400

Efficiency
Yo

79

EO

/t)

67

54

800

NPSHT
ft

14.6

10.9

8,46

4.69

500 600 700

US gpm x10

Pouor
hp

192

1El

168

152

1y

YEOMANSrillltl
Head: 93ft

Temperature: 60 "F
Vapor pressure 0.2563 psi a
Atm pressure: 14.7 psia

Size: 250 hp
Speed: 900
Frame:4497

24ln._ Data Point --
Florv:

Head:

Eff:

Poler:

NPSHT:

6111 USgpm

93.5 ft
80%

181 hp

10-9ft

- Design Cune --
Shutoff head: 138 ft

Shutoff dP: 59.6 psi

t;q florv:

': 80% @ 6555 US gpm

NOL pouec
212hp@9911 USgprn

- Mqounp -
Ma\ po/ver:

264 hp @ 1 0870 US gpm

Selectedfrom catalog: YP_main.60 Vers: 1



Company: KLH Er4iners, lnc.

Name: l(euin Hoffman

Ddie:12il20o7

Purp:
Modd: 12624-E

Type: 6000
Synch speed: 900 rpm

Cune lDNo.: 40169

Spocific Speeds:

Dim€nsims:

PuOp Llmib:

Tenperafure: '150'F
Pressurs -
Sphere size: 6 in

Custgner:
Project:
Location:
Qucfe #:
Itern lD / Tag #:
Qty. of Pumpo;

Speed: 875 rpm
Dia: 23.125 in

lmpeller lD M.: Y-5090

Ns:2192
Nss: 11150

Suclion: 12 in
Disdrarge: 12 in

Poiven --
Eye area: --

Search Cdterla:

Florv: 6111 USgpm

Fluld:

Water
SG: 1

Mscoslty: 1.105 cP

NPSf{a: --
Motor:

Standad: NEMA
Enclosure: TEFC

Sizing criteria: Mar Porver on Design Curve

YEOMANS
xillll

Head: 93 ft

Temperatura 60'F
Vapor pressure: 0.2563 psi a
Atm pressure: 14.7 psi a

Size: 250 hp
Speed: 900
Frame:4497

-- Data Poiilt 
-Flour: 6111USgprn

Head: 93.5ft

Eff: E0o/o

Porcr: 181 hp

NPSHr 10.9 ft

.- Deslgn Oine 
-

Shutdf h€ad: 138 ft
ShutofidP: 59.8 psi

rin floru

': 80% @ 6555 US gpm

NOL porver:

212hp@9911 USgpm

- Mix CunP -
Ma( pou/er:

264hp@10870 USgpm

900 rpm

f80
Et!o

Perfornance RElLrdo(r:

Flo^, Sp€ed
USgprn rprn

7333 875

6111

4E69

3667

2444

875

875

875

E75

100

l'lead
ft
82

Y5.5

103

110

117

300 400

Efiiclency
To

79

80

76

67

54

500 600
US gpm x10

Pq ,er
hp

192

181

168

152

1U

700

NPSHT
fr

14.6

10.9

8,46

6.55

4.69

SelecAd frorn catalog: YP_main.60 Vers; 1



Company: KLH Engineas, Inc.

Name: lGvin Hoffman

Dxe: 1112812007

r{lmP:

Model: 12624-6

Type: 6000
Syndr speed: 900rpm

Curw lD No.: 40169

Spedfic Speeds:

Dinensions:

Pqmp.Linlk:

Temperature: 150'F
Pressure: --
Sphere size: 6 in

Custoner:
Project:
Location:
Quc*e #:
Item lD / Tag #:
Qty. of Pumps:

Speed: E75rpm
Dia 23.125 in

lmpeller lD M.: Y-5090

Ns:2192
Nss:11150
gJction: 12 in
Discharge: 12 in

Polwr: --
E1e area: --

Seiricfi Crtterl&

Flo,til 61 11 USgpnr

FluH:

Wder
SG: 1

Viscostty 1.105 cP

NPSHa: --
Motor

Standard: NEMA
Enclosure: TEFC

Silng criteria: Mor Porver on Design Curve

100
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-80

20
40

i. 20

o
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100 200 300 400 500 600 700

' 200 hp

1 100

1000 1100

Perfomanog Endua$on:

Flol{, Speed
USgpm rpm

7333 875

6111 E75

4889 E75

3667

2444

875

875

100

Head
ft
6Z

93.5

103

110

117

400

Efliciency
Yo

79

EO

76

67

54

800

NPSHT
t(

14.6

10.9

8.46

6.55

4.69

500 600 700

US gpm x10

Pqrver
hp

192

1El

168

152

134

YEOMANSrrlllrl
Head:92.5ft

Tanperature: 60 'F
Vapc pressure: 0.2563 psi a
Atm tressure: 14.7 psi a

Size: 250 hp
Speed: 900
Frame: 4497

24 in

- 
Data Pdnt;-

Flow: 6111Usgpm

Head: 93.5 ft
Eff: 80%

Poryer: 181 hp

NPSHI: 10.9 ft

.-- D,esign Cryye 
-:

Shutoff h€ad: 138 ft
Shutoff dP: 59.8 psi

riin flo/y.

: 80% @ 655s USgpm

NOL pouer:

212hp@9911 USgpm

- MaOune- .

Ma( power:

26a hp @ 10870 US gpm

Selected from catalog: YP_main.60 Vers: 1



Cornpany: KLH Engineers, lnc.

Name: Kevin Hoffman

D#: 11D8,12Co7

Fqnntr

Mcdd: 12624-G

Type:6000
Synch speed: 900 rpm

Curve lD No.: 40169

S@fic Spmds:

Dimensions:

Purnp Limits;

Temperature: 150 "F
Pressurs -
Sphere size: 6 in

Gustomer:
Project:
Locatiofl:
Quote#:
Itern lD / Tag #:
Qty. of Pumps:

Speed: 875 rpm
Dia: 23.125 in

lmpeller lD No.: Y-5090

Ns: 2192
Nss:11150

$ction: 12 in
Elschagal 12 in

Povrer: --
Eyearea --

Saarcfi Critsla:
Flor: 6111 USgpnr

Fluld:

Water
SG: 1

Mscosity 1.105 cP

NPSHa --
Mobfi'

Standard: NEMA
Endosure; TEFC

Sidng critda: Ma< Porer on Design Cu^ie

G
I

T'
IE
o-60

Performance Evduatlpn:

Florv Speed
USgpn rpm

7333 875

6111 875

4889 875

3667

2444

875

875

1 000

Head
ft
82

93.5

103

110

117

Efidoncy
oa

79

80

76

67

54

5000 6000
US gpm

Power
hp

192

181

166

152

134

7000 8000

NPSHT
g

14.6

10.9

Ljto
6.55

4.6S

9000 1 0000

YEOMANSilrlrl
Head: 92.5ft

Tgnperahrre:60 "F
Vapd pressure 0.2563 psi a
Atm g'essurq 14.7 psl a

Siza 250 hp
S@: 900
Frame: 4497

; DataPdnt*
Florv: 6111 USgpnr

Head: 93.5ft

Eff: 80%

Powec 181 hp

NPSHr: 10.9 ft

' -- Deoign-r Cuf!! -*
Shutcffhead: 13Eft

Shutoff dP: 59.8 psi

"'. flotn

: E0%@6555USgpm

NOL porcr:
2't2hp@ 9911 US gpm

- MsCunle-
Max porer:

264 hp @ 10870 US gpnr

850 rpm

Selected from catalog: YP_rnain.60 Vars: 1
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SERIES 5250

VERTICAL LINE.SHAFT
SOUDS-HANDLING PUMPS

REI.ATIVE POSITION OF

SUCNON AND DI5CHARGE

N5 VEWED FROM THE MOTOR END)

LEFI HAND ROTATION

PoS.4 .2
Po55 n- 7ro\!f=*-*11ffi'd,,.,
,orut'ffi7Jil,

Pos'7 \3'' U
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RIGHT HAND ROTATION
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-H TABLE OF
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JOB:

ISSUE REVISION DA'I

UsT OF EQUIPMEI.IT TURNISHED:

- 
Model 

-Pum1

Ratedfor 

-GPMat -FI.TDH.
- 

-HP,-RPM, 
-Vdts-Phase, - 

l'lzvertlcal C-Fa(e

Motor in 

- 
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enclosure complete with pedesral

_ ROTATION _POSmON i _

- 
ROIAT]ON 
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-
OPTIOMLACCESSORIEs:
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PERFORMANCE CURVE NT 3356 /735

TYPE

JAI E

2008{3-05
PROJECT CURVE NO

63-670
ISSUE

2
1/1-LOAD 3/4-LOAD 12-LOA[
ttl

PowER FAcroR | 0.83 | 0.79 | 0.69
EFFtctENcY I 93.5 yo I 93.5 % | 93.0 7o

MOTORDATAI-I_I_

Hfi?*..... 215 hp

'"'fFIEi?... 1sss A

hER."r... 260 A

liE?.... 1185 rpm
TOT.MOM.OF

,l[:Bp^ 3.3 ksm2

BI-ADES 3

IMPELLER DIAMETER

445 mm
UOTOR# STATOR REV

43-44€BC lOrO I rs
COMMENTS INLETOUTLET

14l14ine,h
FREQ. lPHAsEsl voLrAGE

60Hzl 3 | 46OV
POLES

6
IMP. THROUGHLET 3EARTYPE RATIOt-

lhpl
etgg
6AFO-
tsEdsz_ a6

O*t.
UJ

=oIL ultla
J=s;
tr, =Bi
O*

120

DUTYPOINT FLOWlusopmt
6120
7150

HEADIru POWER IhpI
s3.t 1s2 (180)
84.1 197 (r8s)

EFF. [%l
75.2 180.2)
77.4 (82.5)

NPSHBIiI
19.5
22.3

1

B,E.P.

NPSHTe Fz
o-
Llt
ul
Fo
uJ

r
EFF.
lYol

iftl
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120

o
r.ur80 80

70
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20
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0
2000 4000 8000

FLOW

1 0000 [USspm]

NPSHTS = NPSH3% + mln. operational margin

Parformanca with dear water and ambient temo 40 C
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tR^.f,
Box 478 . 1799 Plank Rd. + Carrolltown, PA 15722-0478

Telephone 81 4134-659 l. Fax 8 1 4/344-8020

November 16,2007
KLH Englneering, brc.
5173 CampbellRun Road
Pittsbwgh, PA 15205 Page 1 of 1

Phone# 412-494-0510
Fax# 412-494-0426
Atbr: Mr. Kevin Hoffman Proposal No.: MPl LA7-D47IF

We are pleased to quote the following equiprnent MACM Project:

Item 1: Raw Sewage Pumps - Duty Point Each Pump: 6,945 GPM @ 105' TDH
. Six (6) Flygt Submersible Dry Pit Wastewater Pumps, Model CT33I21765, 670 Impeller Code with

475 mm impeller, 3-60-460 Volt, 280 HP Motor. Includes 12" discharge, 40' of power cable, FLS,
and prepared for MAS unit. Package complete with 14" X 16" suction elbow and stand. Price
iucludes start up.

Total Price for Pumps: $495,360.00
*Explosion Proof Adder per pump would be $4,532.00 each.

Terms: Subject to credit approval
F.O.B. Shipping Point
Freight: Prepaid and Allowed
Delivery: 16-18 Weeks after approved submittals
Pricing: Firm for acceptance within fhirry days from date of quotation.

Should you require any additional information, or if we may be of further assistance please do not
hesitate to contact us.

Sincerely,

Joseph M. Felix, Inside Sales
Mike Presufti, Sales Manager Cell # 412-841-9324
Ram Industrial Services, Inc.
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PERFORMANCE CURVE
PRODUCT

NT 331 2 t765

TYPE

,AIE

2047-11-16
Pt(oJEC f

MACM - Raw Sewaqe Pumps
CURVE NO

63-670
ISSUE

2
1/1-LOAD 3i4-LOAD 1i2-LOAD

ltl
PowER FAcroR I o.8o | 0.75 | o.os
EFFrclENcy | 94.0 o/" | 94.0 % | 93.0 %
MoroRDArAl-l-l-

RATED
PowER..... 280 hp

STARTING
cuRRENr ... 2230 A

RATED
cuRRENr... 345 A

St?oo. .. 118b rpm
TOT.MOM.OF
TNERTTA ... 4.5 kom2

NO. OF
BLADES 3

IMPELLER DIAMETER

490 mm
MOTOR# STATOR REV

43-56-6BC lOrO lrs
COMMENTS INLET/OUTLET

141 12inch
FREQ.

60 Hz
PHASES

3
VOLTAGE

460 V
POLES

6
IMP. THROUGHLET GEARTYPE RATIO

t-..
ihpl

250

t zao
u
<. 150

0-
100

=B6P
',
z '(D

O*

DUTY-POINT FLOWPsspml HEADIft]
6470 123

PowER [hp]
265 (247)

EFF. t%l NPSHrslnl
77.1 (81.e) 20.2
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tsz
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EFF
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NPSHTe
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2000 4000 8000 .

FLOW

10000 [USgpm]

Hl B CurveNPSHTe = NPSH3% + min. operational margin

Performance with clear water and amblent temD 40 'C
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rE> VFD-Analysis - Performance

Project: MACI{ . Raw Sewage Pumps

Created by:: JOE

(t
o

Performance

Pump: N 3312 63.670

PRODUCT DATA

lmp. diam,: 475 mm

Rtd. pwr.:2& hp

Vanos: 3

Throughlet 0 inch

Connection: Slngle

VFD connection: 1-VFD pump

Noofpumps:1

Frequenry: 60 Hz

Flow: 7038.7 USgpm

Head: 105.5 ft

Pwrcons.:188.5 kW

Overall efft 74,4 %

Spec. energy: 
'145.4 

kWh/Mg

FJy_s_t

& ITT lndustries



VFD-Analysis - Performance

Projech MACM . Raw Sewage Pumps

Created by:: JOE

t!

Performance

Pump: N 3312 63-670

PRODUCT DATA

lmp, dlam.:475 mm

Rtd. pwr.: 280 hp

Vanes: 3

ThroughleE 0 lnch

Connectlon: Slngle

VFD connectlon: 1-VFD pump

No of pumps: 1

Frequency:49 Hz

Flow:5001,0 USgpm

Head: 77,5.|1

Pwr cons.: 105.0 kW

Overall efft 69.7 %

Spoc. enorgy: 349.3 kWh/lfig

@,ttt.,oustries



rE> VFD'Analysis - Performance

Project MACM . Raw Sewage Pumps

Created by:: JOE

I

ttt!
o-

Performance

Pump: N 3312 63670

PRODUCT DATA

lmp. dlam,:475 mm

Rtd. pwr.: 280 hp

Vanes:3

Throughlet: 0 Inch

Connection: Single

VFD conngction: 1-VFD pump

No of pumps: 1

Frequency 39 Hz

Flow:2748.5 USgpm

Head: 57.6 ft

Pwr cons.: 50.6 kW

Overall eff: 59.0 %

Spec. energy: 306.3 kWh/Mg

Flygt

@,tt,noustries



NOTE:
PUMP CAN BE ROTATED ABOUT ITS CENTERLINE
TO 16 POSITIONS RELATIVE TO THE INLET ELBOW.
INCREMENTS ARE 22.5'.

*DIMENSION TO INLET ELBOW FLANGE,

NOT DELIVERID

BY FLYGT

DRAI ISO G3

a1" (4x)
Q12"
STD. CLASS 125
C.I. FLANGE

v

I ^-; I| /-34 |l.<'+
016"
STD. CLASS

t.
PINS TO ANCHOR PEDESTALS (NOM. S|ZE

vrEW E- tr

a
v
$
z

(rox,

Weiqhl (tos)

;E>
AUTOCAD

DRAWING

Dimensionol drwg
cT,NT 3312 765/775

616" / 6t?"

050630

6444500



Flygt Catalog for the web - Pumps Direct-Select

'nbouEri nr 3312 i tes
Product picture

-.i 
'curvcs Q rnt"rg"

Herd - [Ftl

Available impeller aiaml fffi?l]f I

Iroulcr. IHpl

Iingineted frtr hte

Page 1 of 1

49,5

0 10 20

Flow - lU$gpm *l0ml

[Jl Parformance B]l nrsnre Bll shrft cowrr

._ _11eg:.,_97-0__ *1_o_!:j_6*-*tgt _ j1t'!_ol:s6,-18_9 
.,,.,.t_-Tl1T]:.:!,.11r,-_ __

,P_!mplfta
'Curve id: 63-670

ffit*-oit" -

ts--- -- -,--Rated output
power

i Hp (kw)

; 280 (209)
i- .---

il
,ol,

I

5

NJriinir' ; 
-iuri 

roJa' r Locked rotor
voltage i current current

(v) , (A) (A)

460 345 2230

Locked rotor
KVA

1775

I nrkorl rntnr
I

code letter : Poles/rpm
kVA/Hp

H ; 5/1185

; PumP i gfficiency
, moEor
i np 100o/o load 75% load 50% load 

I

, -29.0--,-.. -': *. , .-. .- .-?! -- -, . .:l
.qabb- ----- -.-:
I HP iCaglesivolts; Max. length (Ft) , Cable size/Nominal oD. i

I ! 4G70'2801 2 ,460, .
r _,,. ____ r_ ':". __r- ._1-S'-(lZnO-.. ,r _----..1 -. , srz i r.s

Pt|ot caDte
:- .-*---,,- .- -,.1 -. -19.-0*[g-(1.tq-'), .

ir.@a-9sr!-"!-?adrEEl=l-:- _-. 

-.-'

Power factor

1OO% load ZSoZo toaO .- SO"Z" fo.O

18-- oi: . r .o:91

Conductors 1in 
'6ni-cl-olej 

'rvpd: ptrt numbet
(3) 70 mmz (PWR)
(1) l_o_ mm, (G.!_D_ srD i ?:_t':'

(rr)_r.f,.!1L.] i el08 e4

Outlet Drilled Flange

Inlet Drilled Flange

htp : //fl ygtus-link.ittind. com/catalo 9389 8 l.htnnl rlt16/2007



PERFORMANCE CURVE
PRODUCT

NT 3312 t765

TYPE

uAttr

2007-11-16
rK(JrJtrU I

MACM - Raw Sewage Pumps
CURVE NO

63-670
ISSUE

2
1/1-LOAD 3/4-LOAD 1/2-LOAD

lrl
PowER FAcroR I o.Bo I o.zs I o.os
EFFTctENcY | 94.0%l 94.0%l 93.070
MOTORDATA I - I - I -

Hfil*... 280 hp

'J,HIIi,? . 2zsa A

hkR*t... 345 A

$l?% . 118s rpm
TOT.MOM,OF

,13:BI'^... 4.s kgm2

BuADES 3

IMPELLER DIAMETER

475 mm
MOTOR# STATOR REV

43-56-6BC l01D 113
COMMENTS INLET/OUTLET

14l12inch
rKtrU.

60 Hz
PHASES

a
VOLTAGE

460 V
POLES

o
IMP. THROUGHLET GEARTYPE RATIO

t---

!C)
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t
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ihpl

2fi

200
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iI/<zai
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1

B.E.P.

FLOWlUsgpml
7043
6359

HEADlft]
'| 05
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PoWER thpl
246 (231)
238 (224)

EFF. t%l NPsHreftl
76.6 (81.4) 22.0
77.0 (81.8) 20.0

Ll!
lr'-..jLs;fi=
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O*

NPSHTe z
L
t!u
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KLH ENL IS,INC.
5173 Canpbcrs Ru[ Ro.d
PiLlrbufgh, PA 15205

RIQUIRED DATA
Clicnt (Job No.)
Design Period
LowAve Day
Ave Day Flow (Q):

SBR Design Sheet (up to 4 Basins)

Fornula or Reasonilry

Entered Design Period
Entered Flow
Entercd Flow
Entered Flow
Caloulated Peak = Ave Day Q t Peak Factor

Entered Concnctration; Calculated Mass - C(nrg/L)rQ(MGD)*8.34
Entercd Concnctration; Calculated Mass : C(mdL)*Q(MCD)'E.34
Entered Concnetration; Calculated Mass = C(mg/L)rQ(MGD)'8.34
Entered Concnetration

Enter€d Concnetation
Entered Concnetration

Eutered Number ofTanks
Entercd Timc
24 hours per day / Entered cycle time

Entertd Decant Tirrc
Entard Timc
Entered Numbcr of Cyclcs
Entered Decant Tinp
Entered Tinrc
Entered N umber of Cycles
Entered Decant Time

Changed value consistent vilh ABJ NDN Design
Changed vntue cousistent with ABJ NDN Desigu

Assumed Default Value
Assumed Default Value

Entered Ternpcrature in deg, F; Conversion lirm deg F to D€9. C

Assumed Default Value frorn publishad kinetic lbctors
Assumed Default Value from publishcd kinctic factors

Assurned DeJhult Value from published kinetic factors
Assumed Defrult Value ftom publislrcd kinetic facton
Assunred Default Velue

Conversion ofunits

Client tUA ,elim 537
Proces8 DesEn Celculations

Printsd on: 11t1212{rl7.4'24 PM
Pag|€ 1 of4

Thsse process celculalloN in this fomaat are the property of
KLH ENGINEERS. lNC. anrl are not to bs dl8tribuled unleag

othgffil* gBnted ty wdtten p.mlslon lrorn
KLH ENGINEERS,INC.

(Entcr rrqrestcd informetion ir shaded cel!,)
MACM

20

1
Years
MCD

Intermediale Wet Weather Q
Peak Day Flow (Q):

lnfluent Paramters:

BOD
TsS (mg/L)
NH3-N 0ng/L)
Eflluent BOD Soluble
EfTlucnt TSS
EfTlucnt NH3-N

No. SBR Tanks
Normal Total Cycle Tinre
Normal Q Cylces per Tank
Normal Decant timc
Storm Total Cycle Time
Stonn Q Cycles per Tank
Stoml Decant time
Storm Total Cple Tinre

Stonn Q Cycles per Tank
Ertrrme Stomr Decant tirne

6 MGD
12 MGD

24,00 MGD
mg/L #lD

I 15 3836.4
102 3402.7

l25 t.0
l5 mg/L

J'ndl
I mg/L

4 Tanks
jho*

5 Cycles
72 minutes

3.6 hours

6.666666667 Cycles
54 minutes

--7houn

12 Cycles
60 minutes

7 5o/o

2Syo

50

0.216

0.12

0.09
0.6 td
150 mVg

2.4 ft 3^b

PhtsicaU&ialopical l{asterwta'Characteristics (,lssunine balancd rmclc lmdt)
F:M Ratio
Desircd MLSS (mg/L)
VSS fraction of TSS

Non-Deg fiaction of VSS

Water Temlxmture deg. F; deg. C
(d)
k(d) (active cell basis)
N(s), Sludge Nitrogen Cont€nt
Y. Yield Constant
Desirrd SVI
Desircd SVI

0.035
4843 nrg/L -l{'fi/*v}T

' FB
-l .-{ Il."-'tAi_/ -cvz z-n
t-'l , b\,0fn;T*4i-:l ;' ig L j

I



KLH EN6 -S,INC.
517J Crnrpbcrts Run Road

Pittsburgh, PA 15205

LOW WATER LEVEL CALCULATION
BOD Loading per Broin
Required MLVSS tor BOD Removal

Required MLSS for BOD Rernoval

Nihogen l-oading
Minimunr Requircd MLSS forNitrificetion
Cowming Reluircd MLIiS
Minimum Required MLSS

SBR Sludge Volurne

SBR Sludge Volune

DDCANT CALCULATIONS
Nornnl SBR Condtions

High WatsVolume Nomal Conditions

Storn SBR Condtions

High Water Volurne Stonrr Conditions Per Tank

Erlreue Slo,'ril SBR Condtions
Extreme Stornr Decant Volume per Tank

Total Decanter Lengtlr
Decanters per Basin
Decanter Length (each)

DASIN SIZING
Basin Working Volume

Top Wata'Level
LWL Buffel Zone
Basin Area

Sludge Depth

Low Water Level

Decant Depth

Maximum Average PIow Depth
Hydraulic Retention Tinre
Hydraulic Rctcntion Tinrc
MLVSS at Low Water Level
MLSS at Low Water Level
MLVSS at High Water Level
MLSS at High Water Level

959. I
27,402.9

36,537. l4
232.69

25,854.00
36,537.14
2,920.63
6s,766.9

491,970.26

#fD
#tD
#tD
#tD
#tD
#tD

mgll-
fl 3rbasin
gal / basin

ft^3
GPM

30,080.2 1

13.E9

Foruulo or Reasoning
Calculated Mass = C(nrE/L)+Q(MGD).E.34
BOD Loading / F:M Ratio

Re4uired MLVSS / Percent Volatile
Nit(in) -Nit(out) - [(BOD(in)-BOD(out)rYrN(s)*Q (msd) * 8.34
Nitrogen Loading + le3 /Nitrification Ratc * Aeration Time * VSS fraction of TSS
lntemal Prcgnm Check for Reconmended Values
Conversion lronr #D to rngll (divide by Q(MGD)*8-34)
Goveming Requir€d MLSS +SVl

Conversion to gallons fom ft^3 (multiply ft^3 by 7.48)

Clierf: MA. ,elim 537
Procees Design Calculstions

Prinled on: 11nAZ0g7, 1:24 PM
Page2ot 1

Fornwla or Reasoning
Ave Day Flow per Basin * [(hr/cycle)-Decant tinreftr)] i [24 * 7.48]

[High Water Volune Normal Conditions r 7.4E / Decant Time] + [Wet weather Flow per Basiu / ltl40]
Conversion fronr GPM to MGD

Peak Day Flow per Basin t [{hr'/cycle)-Decant time(hr)] / 124 
+ 7.481

[High Water Volunre Storm Conditions + 7.48 / Decant Tinre] + [Peak Day Flow per Basin / 14,10]

Conversion from GPM {o MGD

Peak Day Flow / (Nun:ber Tanks I Extr€rne Stonrr Cycles per Tank)
Convercion frorn grllons lo ft^3 (divide gallons by 7.48)

Extrerne Stonn Decant Volunre / Extreme Decant TinE

Conditional Valuc Bascd Upon Calculaled Decanter Lcngtlr
Total Decsnler Length / Decanters per Basin

Forntula or Reasoning

High Water Volunre Stonn Conditions + SBR Sludge Volume
Assunrcd Value / Pmgnm Default
Assumed Value / Program DeFault

Basin Worting Volunre / (Top Water Level - Buffer Zone)

SBR Low Water Level Vol. / Basin Area

Sludge Depth + IWL Buffer Zonc

High Water Volume Stonn Conditions
Intemal Progrznr Check
Assumed Value

[Basin Area / L:W Ratto]^(0.5)
Length:Width Ratio (to l) * Width
LowWaterLevel Depth+[FlowperBasin t(CycleTime(nrin) -DecantTinre)]/BasinArta* 7.48] l44O
Basin Area + Mrximum Avenge Flow Depth + 7.48 / Flow per Basin
Hydraulic Retention Tirnc in days * 24 hr/D
Required MLVSS for BOD Renroval / (Basin Am * Low Water Level Defllt + 62.41le6)
Required MLVSS for BOD Removal / (Basin Area * High Water Lewl Depth * 62.411e6)

Requircd MLSS for BOD Removal / (Basin Area * Low Wate;ffifffi![ !S&1{l6f} L rnb ro]rn€r are th€ propcrty or
Required MLSS for BOD Renroval / (Basin Area I High Wlrcr l1la$g1llEf(3r4{l6flnd are not to be dtsrrtbured untess

orherwise ersnted 

" 
-[Fff$Ei$,tf[

45ft
2

22.s

99,t89.32 ft^l
15ft
3ft

8265.78 ft^2
7.96 ft

10.96 ft
4.04 ft

45,120.32 fl"3
GPM

'J

33,422.46

13.38 fr
0.83 days

19.86 hrs
4,847.5 ntglL
6,463.3 rngA
3,540.8 mg/L
4,721.0 ntglL

ft^3

High Water leel Check



KLH ENG .S.INC.
5l7l C.upbclls Rur Rcd
Pitlsbu.gh. PA 15205

ACTIYATED SLUDGE DIOLOGTCAL CALCULATIONS
lfale Sladre Calculotlon fulll wlnes atz in illD unlcss othenvise notedl

OienlE MAr .€lim 537
Process Deslgn Calculations

Printed on: 1 1112mo7, 4:24 PM
Page 3 ol4

Volatih SS

Fornuila or Reosoning

Influent Solids I Inen Fraction
lnfluent Solids * VSS Fraction * Non-Degradable VSS Fraction

Yicld CoeII r lufluent BOD Mass * Eff. BOD Mass
Decay Fraction * DecayCocff. + MLVSS Mass

Assumed Dehult Value

Assumed Default Value

[BOD Reduction r Degradable Fraction] - MLVSS Reduction
BOD Reduction * Non-Degradable Fraclion
Assumed Default Value

Assunred Default Value

Non-Degradablc Synthesiad Cells + Non-Dcgradable Organic Cell Fraction

Non-Degradable Synthesized Cclls * Non-Degradable iuorganic Cell Fraction

Sum ofSS Catcgory
SS CategqDl/ Total SS

Calculated Efllucnt Mass: C(mB/L)*Q(MGD)*E.34 E Percentage of Total Sludge

Total Waste Sludge in /*/D -Eflluent Loss in #/D

Minimunr Requircd MLSS / Waste Aetivated Sludge Production

Waste Activated Sludge Production / Influent BOD Mass

lntemal Progranr Check for Reconunended Values

Assunrd Default Value
Waste Activated Sludge Production / Wastc Sludge Concenkatioo : E.34 +le6

Sludge Flow / Nurnber of Tanks * l4tl0 min/d

If the Solids Retention Time>15. then natuEl NitrificatioD is Possible

60 rng/L CaCO3 + (7.14 + NH-N3 Concnetation)
50% + (7 .14 * NH-N3 Concnetration)
Nitrification, Minimurn Alkalinity Req'd. - Potential D€nit. Alkalinity Rmvery
Chemical Prolxny Default Value

[Nitrification, Minimum Alkalinity ReqU. t 8.34 * Ave Day Q] / CaCO3 in 50% NaOH Solution

Conversion fiom gpd to gpm (by dividing by 1440)

[Chemicat Addition with Dcnit. * 8.34 + Ave Day Q] / CaCO3 in 50% NaOH Solution

Conversion from gpd to gpm (by dividing by 1440)

Thae process calculatlons In thls fonEal are the preperty of
KLH ENGINEERS, lNC. and are not to be disttibuted unlosg

olheillse grented by wdlten pemlslon from
KLH ENGINEERS.INC.

Influent Suspended Solids, lb./day
ln€rt Fraction

Non-Degradablc VSS Fraction
Synthcsized Cells
BOD Reduction

MLVSS Reduction

Degradable Synthesized Cell Fraction
Non-Degrad. Synthesizcd Cell Fraction
Degndable Synthesized Cells
Non-Degradable Synthesized Cells
Non-Degradable Organic Cell Fraction

Non-Degradable lnorganic Cell Fraction

Non-Degradable Orpnic Cells
Non-Degradable Inorganic Cclls

Tohl WastG in #/D
Perwtage of Total Sludgc
Eflluent Loss in #/D
\Yeste

Solids Retention Tirre
Sludge Wasted per# BOD
ls Sludge Wasted pcr# BOD > 0.5 ?

Waste Sludge Concentmtion
Sludge Flow from SBR
Sludge Flow per Tank

Will Nit/Denit occur naturslly?

Assuming Provisions for Complete
Nitrifi calion, Minimum Alkalinity Req'd.

Potential Denit. Alkalinity Recovery
Chenrical Addition with Denit
CaCO3 iu 50% NaOFI Solution
Maximum Chenrcial Addition Dosagc

Maximum Chenrcial Addition Dosage

Reduced Chernical Addition Dosage

Reduced Chenrical Addition Dosage

3q2.7
2s%
25%

200r.@
1,si2.64

77%
23o/o

460.37

7s%
25%

I 978

/Jl

55.43 days

1.28

Yes. Continue rvith Design
8,0U] nry/L

18,391.1 grd
3.19 gpm

Possible

27E.5 mg/L as CaCO3

89.25 mg/L as CaCO3
189.25 nrg/L as CaCO3

8-20 # CaCOS / gal NaOH

1699.53 gpd50%NaOH
l.l8 gpm50%NaOH

1154.89 gpd50%NaOH
0.80 gpn50%NaOH



KLH ENt\! iS, INC-

5173 Cmlpoctb Rrn Rord
Piltrburgh, PA 15205

PROCESS AIR CALCULATIONS
#o2l#BoD
#o2l#NH+N
AOR

t.l

4.6
9,974.& lfr2Jday

ctient MA- retim 5it7
Proc€8s DesEn Cdculatlons

Prfnted on: 1 11 121?JJ,J7. 1:24 PM
PagE 4 ot/+

Thge prgcasr calculatlonB In thls foflnart ata the prop€rq of
KLH ENGINEERS, lNC. md are nol to be dictrlbotsd unl€s

o0|eruise gr.nted by wdtla permlBslon trotn
XLH ENqNEERS,INC.

Bubble Diffiser Tlpe (Fine or Coarse) Fine
AOR/SOR
Assurned OTE
SOR

Difiusers to Floor Distance

Submergence

OTE
Theorctical l-SCFM
Calculated I-SCFM
SCFM Required
Water Depth Pressure

Piping loss
Totrl Prcssurc Rcquired
Blower Efliccncy
Requircd BHP
Specified Total BHP
Nunrber of Openting Blowen
HP Each

0.33
2% tft

20.99 #OZmin
tft

14.0 ft
0.28

0.0173 lfi2Jmin
0.00t18 #O2lmin

4,333.7E scfrlr
'6.07 psig
0.75 psig
6.82 psig
7Oo/.

162.1I BHP
I7O BHP

3

60 BHP

Assurncd Default Value
A$umed Dehult Value
(#o2l#BoD t #tD BoD) + (#oz#NH+N r #D NH+N)
Entered Diffuser Type
Conditional Default for Diffuso Type

Conditional Default for Diffuscr Type
AOR/(AORTSOR)*1440
Entered Diskrce
High Water l-evel Depth - Difhser to Floor Distanc€
Submergence t Assumed OTE
Assumed Defeult Value

OTE t Theoretisal I-SCFM

[SOR / Calculated l€CFM] + 0.5 scfm
Submcrgence / Spocific Gavity of Watcr
Entetei Piping Loss
WrterD€pth Pressure + Piping lssg
AssurEd Defauh Value

I(SCFM Rcquired | 0.23) ' {(14.7 + Total Pressue/14.7}^(0.283-l] / Blower Elliciency
Rounded Value
Entered Number of Operating Blowcrs
Speified Tohl BHP per Nunber of Operating Blowers



CONFIDENTIAL

DESNCNCAIfT'I"ATIONS
BOD Rcmoval Nitrifeatim and Dc-f,litifcation Proccrs

lvlcKoospcrf PA
Sanitairc Projoct Nurnber 1 750145a

11nD7

DcdgnPrramehn

A. InlluentConditims

AvaageDryWcatherFlov
Pcsk Dry Wcaficr Flow
Peak WctWca$crllov
BOD5@0"C)

Suspcndcd Solids

TKN
Phospborus

Allolinity (Mninum Rcquircmcnt)

Was'tc tr/afcr Tcmpcrafurc

Ambient Air Tcrnperature

SiteEbvation

B. Ellluent Conditbns

BOD5(20"C)
Suspcndcd Solids

NH3+I
TotalNitogc,n
Total Pbosphorous

C. ICEASI hoccsr Dcsign Critcrit

F/M
SVI (after 30 minutcs scttling)

Numbcr ofICEy'^S Basins

Top Watcrlcvel

4.0 MGD
6.0 MGD

24.0 MGD
ll5 ml
rc2 Wn
38 mg4

5 rngn

185 ml
50-68 T',

20-90 T
750 ft

15

lf

1

5

I

mgll

''j'stmgll
mgA

mgll

0.035 BOD5 / MLSS / day

150 mVg

4
15ft

Normd
Lrtcrmcdiate

Storm

48 min 120 min
35 min 90 min
0 min 30 min

48 min 72 min
36 min 54 mia
30 min 60 min

TOTAL
4.8 hour
3.6 hour
2 hour

*17501-05a



CONFIDENNAL fnDT

BOq.:

BODL-

T9DJod

QxBODinx 8.34

whcrc BO&-BODLosdQb/day)

Q - Avcragc Dry Wcalhcr Flow pcr bodo (gaVday)

BODin = bflucnt BOD conocntetion (ng/l)
l.E+O5 - convcrsion (Umg)

8.34 : convereion Qb/grl)

1,000,fl)0x115x8.34
1E+06

959

Mrss of Bbmrgf for BOD Renoval

Mbod- #
wtrcrc Mbod - Mrss ofBiomass forBOD RsItroval (lVday/barin)

F / M = Food b Mcroorganienr ratio (day t;

Mbod : =ell=0.035

#17501-05.



CONFIDENTIAL f ru07

NbocpLod

lG{H3rn NHro,rtl - (@ODin-BODout)x Y x Ns)l x Q x 8.34
A}I :

whcre Al{-NetNitogcnl6d0Vdsy/tasb)
NH3in - InflucotAnrnooia Cooccntatiat (ml)

NH3out = Eflrcnt Ammonia raqufucd (mg[)
BODout- EflucntBOD rcquircd(mgn)

Y = Sludgc Yicld (M,SS /BOD removcd)

Ns - Sludge Nifrogen cortcnt (N / gludge)

Af.I - t(3t - 1) ((ll5 - 15) x Q.75 x0.07)lxlp00,0@x 8.34

lE+06

- ?64.80

Mrss of Blm Rlou|rld fo Nttif,crtbn

Afit x ldMnit *

Itlnit =

KxTax0.7

whcrc Nfnit - MagB ofBiomasr forNrfification flWday/barin)

103 : oonvcreion(mgig)

K - Ntifoalion Ratc(mgNH3 -N/gMLVSS/hr)

Ta - Timc ofAcration (hridsy)

0.7 * Frsction ofMLSS which is voletilc

2&.ffi x 103

l.5xl0x0.?

Mrit:

f,|750145a



CONF]DENTIAL finnT

DoebMrssof BfoNnrrc

Thc Dosign lvfsss of Biomass ie trc largcr of the BOD Rernoval Mass and thc Nitification Mase:

ldbod -

l{nit=

27,403 lUdmylbnEi^

25219 lbldrylbaatrl.

-27

Volmof Hmrrss

Vbio:

Vbio=

x SVI

Vbio : Volumc ofBiorrasr (ff/barin)
lrbio - Nhss ofBbmaes QUday/buio)
SW - Sludgc Volumclo&n(trnb)

27,403 x 2.4

= 55167 fff/bodn

#t7501OSe



CONFIDENTIAL finN7

Mrrhm Vohre Abotp lonFt Wrbr Lerrf

Perk Dry Wcatte Flow:

vbudd- #
wborc Vbwld = ldurimum Volumc Above BIIIL at Pcak Dry Wcathet Fton' (ff/basin)

PDWF = Pcak Dry Wcathcr Flow (gayday)

NCT - Nonnd Cyolc Timc (hr/qrclc)

NDT - DeastTime(brlE:rcD
748 = convcrsioa (SsYtr)

Wwld : 1200.0m x (4.80 - 1.2)
24 x 7.48

I{VAB - 33A22 ft/b8sin

PeakWctWeettcr Flowr

vbwts= #
*hore l/bwls - lv{axirnum VolumcAbowBWl atPcakWctWeather(Storm)Frlow (fi3/basin)

PWWF : PqakWst Woattsr Flow (gavday)

SCT - Storm Cyclc Timc (hr/cycte)

SDT - Storm DocsntTimo(hr/sl,clc)
?.48 - convcrsion (giaUftt)

Vbwle : 6,0m,000 x (2.0 - l)
24 x 7.48

Vbs,ld = 30-080 ff/basia

Vbwls = 33-422 ff/b$in

#1750145a



CONFIDENTIAL fnnT

PcaI Dry Wcother flm:

NDR -

IlcceltRrtcr

L{I/48x7.48 * ...@
NDT l,4.qg

whcrc I'IDR- NormalDcsntRateGEVmin)
l{DT = Ncnral Dcomt Time (mir/cyeh)

NDR _ 33A22_! 1.48 * _.14$$9_
60 l,44tg

PeekWet Wcatbcr Flw:

pDR= #. .'ffi_

wtrcre PDR- PeakDccantRrle(gayntin)
SDT - StormDocant Timc(mft/cycle)

pDR _ 33,422-!, 7.48 + _649{s_
60 7-4.4,0

r{DR- 4st4

PDR-

#1750145a



CONFIDENT1AL finE7

Dssg.$lClc

Avcnge Dry Wcether Flow:

DLa = Wcirl.mdingktc x 7.48

wtrcro DI^a-DccantcrlcngthforAvcragcDrySrcathcrFlotw(ft)
20 - Wcir losding Rata (tr/mir/ft of docantcr weir)

DLs - ==o$l! '=20 x 7.48

PcrkWetWerther trbw:

DLp -
WcirloadingRatc x 7.48

uA€rc DLp -DooantcrlangthforPcdcWctWcatrcr(Storm)Itlor(ft)
25 - Weir Looding Ralc (ff/mfu/ft of docantor weir)

DLP - ==8332 ==25 x 7.48

DIr- 30.17 ft

- u.56 ft

Dccrntorlcnnth - 60.0 ft

#17501-05a



CONFIDENTIAL 11nn7

BWV=

whcfc

BWV-

B.!hEorhqVobnc

IvryAB+\ftio+Vp

IdVAB : lvfer<inum Volumc Abqvc BWL (Af/bssin)
Vtio - Volumc o'fBbmaso (Arbssin)

Vc= VolumeofohamioalsludgcdnctoPhoephmrsrcmovel(ff/bssin[Seqdofcabul*ion]).
Plearc refcr to phosphorus rcnoval csbularion.

33,422 +65J67+ 16

-99

BA=

BA=

BA: BadnA€a(tr)
TtrrL - Top Wrtcrtcvel (fi)

W, : Buffcr Z,olitc (ft) - Safcty Factor

BA: tr

Sludsclfepth

sD- Vbio
BA

sD= Sludgcryh(ft)

65,767

8278
sD-

7.9t1

#|7501.05a



CONFIDENTIAL 1'tmw

Delsr.Drrtr.Dru

DD-

whcrc DD- DrawDown(ft)
MVAB: Ivfaximum VolumcAbovc BWL (ff)

DD: 3:!!?
8218

DD: 4.M ft

BotlomTYater Levcl

BWL- SD + BZ +_.Vc _
BA

whcre BWL - Bottom Watcr Lcvcl (ft)

BWL: 1.94 + 3.00 + 14532
8278

BWL: 10.96 ft

TooWatcr LGrcl

TWL- BWL + DD

whcrc TWL- TopWalcrlevcl(ff)

TWL* 10.96 + 4.M

TWL= 15.00

#17fl)1{}5e



CONFIDENT!\L finD7

Ilvdnulic RcfrnfimTim

BAxlvIAEDx7.48HRT *

uttpre

N4AED -

['AFD :

il4AED:

HRT:

a

HRT : Hylraulic Rotcntion Timc (days)

BA - Barin &ca (fF)
lvfAFD - ldorimum Avcragc novDcpth (ft)

Qx(CTx50)-DT)
BAx60 x24x7.48

1,000!00 r (4.8x60)-?2) .
8278x60x24x7.48

13.38

t0.96

HRT: 0.83

MLSS -

MISS - x 1E+O6

Ml,SSi Goaccnffi rt Bottoor Wrhr Levcl

x lE+06
BWL x (BA CA) x 62.42

whcrc MLSS : Mhod Liquo Suspcndcd Solids conccntatioo at Bottom Watcr t cvel (mgA)

Idbio: lvfasr of Biomasg (lb/basin)

62.42 / lE+Q6 : convcrrsion (lb/mg x Vff)
CA: Arqa Increrncnt due to che;mical sludgc (ff/basin)

27AO3

10.96 x (827t-9.71) x6242

MLSS'

10 #17501{}5a
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Marrof Shdeh,oducd

O x(BODin-BODout)x Yobs x 8.34
Alvl = tE+o6

whore AIr{-}vlassofSludgchoduccd(lUday/basin)
Yobs: Obscrvcd Sl'dge Yicld (MLSS /BODncanooved)

Atvl =
1,000,000 x (ll5 - 15) x 0.75 x 8.34

lEr{6

AIU- 626

Vlw -

Vws :

Volume of Sludee Produced

AI\d 
" __Cslu{gr_

SF\NS x 8.34 SFws x 8.34

wborc Vwe :Volumc ofWaste Sludgc (gaUday/basin)

SFws = Solids Fractioo in Xfastc Sludgc

8.34 -dcnsityQb/gal)
CSludgc - Mrss of ohcmical sludgo producod (lUday/basin) Plcasc rc,fcr to pbosphorus rc,rnwal calsulation.

626+60.72
0.0085 x 8,34

Vws-

11 #17501Osa



CONFIDENTIAL fnDT

MCRT:

whcrp

MCRT:

Mean CcllRrcldcneTlne

lvlbio
AI\d + ((Q - Vws) x Ssout x 8.34 / lE{5)

lvlbio - Ir{ass ofBionra$ (b/brsin)
Soout : Suryadcd Soli& in Eflucot (mgn)

834E46 = oonvcreion flUrng x Vgal)

= 36.

Wrste SbdscPump Camcitv

wsP -

wbcrc

WSP =

Vws x CT
24 x SPT

WSP - Wasb SludgcPump Capacit(eEymin)
SPT : Sludgc Pumping Timc (mir/cyclc)

9,680 x 4.E

24x20

WSP= 97

#1750145a



CONFIDENTIAL fnnT

Biolodcel Pbomboror Removal

TPb- TPi - [ (Yobs x BODr) x TPps ]

whcrc TPb - Conconfation ofthe Total Phosphorus in thc Effiucnt after biological rernova[ ml
TPi - Conccobation of thc Totrl Phosphorue in the Influctr! utl

Yobs - Obscrvcd Ylcld Factor, 0b of MISSnb of BOD Rcmovad)

BODr = Biochemical Orcygco Ocmad Rc,crwod" mg/t
TPps: krpont of Total Phospborus in Biomass

TPb= 5"0 -[(0.75x 100) x 0.o4]

T?b - 2.0

Ctendcal.Ilosins

CD- CDt x (IPb - TETP) x (l+$)

whcrc CDF Thcorctioal Chcrnical Dosagc (mg/l)
SF Safcily Faer for Chcmical Dosing(Vo)

TETP- Requirod Phosphorus concsntation in cflucnt (mg/l)

Alum Dosagc Bry4lSglccoEprc1qoy4 (PR) of Phosphorue:

<85 I l3mSI
<PR<95 | 16rngl
>95 | ZZ

pR: tHx,oo

PR:

PR:

CDr=

cD-

tHxroo
5V/o

13 mgA

13 x(2.0 - 1.0.x #########

...Roundcd totteNcarcgt 5 ms/l cD: 20

t3 #1750145a



CONFIDENTIAT fnDT

Mlrof QcdcdShdc

Csludgc- Q x C?-}-0'09lx4x t'34
iE+05

s/bcrs CSludgcr Mass of Chqnical Studgo Produccd pcr baeis (UdEy/t$h)
0.091= Fndiotr ofAlum rcoaing wilh Phoophorur

4- fvhrc ofPreipifficformcd pcrfvlrs ofAlurn

Csludgr 1'000'00Q x 20.- L0'091x4 x 8'34

lE+06

&.7

Vcs:

Vcs *

Volumc of Ctcnricd $ndrt

CSludge x SVI

whc,rs VosVolumcofCbomimlSludgc(f,rybaft)
Csludgc - l,hm of Chamical Sludgo 0t/dsy/bosia)

SM - Sludgc Volume &rdo( (flVb)

61 x 2-4

Vcg - t46

't4 f17501.G5r



CONFIDENTIAL

AIB, CAIfT}II\TIONS
BOD Removal Nitifi ccion and Denitification Process

McK*sport,PA
ABJ Project Numbcr 1 750 I -05a

f nn7

d=

AORI = A

urhere

where

AT=

Denitificatim Crcdit

DNC =

where

O x BODin
"Fr 

d'--r

AORI = Actual OrygaR€quired for BOD oxidation (b/&ylbasin)

A =OalBOD
Q = average flow (gaYdsylbasin)

BODin = influeirt BOD reoeived (mg/l)

lE+06 = conversion (g x mg)

8.34 = conversion flb x gal)

AT DNC

AT = Total O2EOD required for carbonaceous teatn€nl
DNC = Denitrification Credit (O2/BOD)

1.20 ozBoD

2.9xDN x Al.l

DNC = Dentirifioation credit (O2|BOD)

DN = Fraaim of nitate dcnitifid
Al.I = Net Nitrosenload 0b/day/basin)

BODI = BOD Load (tb/dsy/b8sin)

BODr

#1750145a



CONFIDENTIAL

NII3in = influent ammonia concentratim (mg/l)

N[I3od = dueot amoniarequircd (ngn)

Yobs = Observed sludgp Yield (tvtr-SS /BOD reooved)
Ns= SludgcNitogcocorre, (N/sltdgc)

BODout =efluentBOD (m8y'l)

lf38 - l) - ((115 - 15) x 0.7s x 0.07)l

fnnT

1,000,000 x 8.34
Al.T =

DNC =

DNC =

.ft.-

fL-

AORI = 1.2 x f l,ooo,ooo x r 15 x 8.34 I
L

1E+O6

2.9x0.9 x 264.80

959.1

0.00 OZBOD Nodeofrrfficethncndftteken

AT - DNC

1.20 - 0.00

Al{= 264.ffi

[= 1.20 O2iBOD

AORI = 1,151

AOR2=

where

AOR2=

4.6 x Al.I

AOR2 = Aotual Oxygeo Rcquiremart for NH3 oxidation 0b/daylbasin)

4.5 x 264.W

AOR2 = 1,218

#17501-05a



CONFIDENTIAL 11ftr07

tOR= AORI + AOPJ

AOR= 1,151 + 1,218

AOR =

AOR/SOR=

AOR/SOR=

SOR =
AOR

AOR/SOR

alpha x thetao'rozo) x(baaxC'saO0xPsitelPsd+CsurfT/csrrf2'-D.O.)

C'sat20

where alpha = alphafagor
theta = tetnpef,ahlre coefficicnt

Tsite = watcrtanperahne fC)
bEt8 = betafactor
Psite = SiteAhosphericPrcssue
Pstd = standrd atuospberic presnre (l atn)

C'sat2O = dissolvod orygen solubility * standard conditims (mgfl)

Calff = dissolvcd orygcn sohrbility at site water tcmpcrature (mg/l)

Csurf2o = dissolvod orygen solubility at 20'C (mg/l)

D.O. = rssidualdissohrcdo4ygenconoentatim(mgll)

(2v?f)

065 x 1.024 x (0.95x 10.15 x14.34114.7 x9.0719.o7 -2.0)
t0.r5

AOR/SOR= 0.4744

soR= #
SOR=

#1750145a
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AcretionDglft

AverrgeAemffon lhpth:

AJADad=
ADWIXI(NCTx60)-(NDT+NST)I + BWL

2 xl440x 7.48 x BA

where lvIADpd= lvlaximumAeratimDepthatAvasgeDryWeatherFlow(ft)
ADWF = Average Dry Wecther Flow (pdAasin)

NCT = Ncrmal Cycle Time (h)
NDT = NqmalDecat Tire (nin)
NST = Normal Scnling Time (nin)
Itr = Bncin fups (ftz)

t!,!Q = conversim (nin/dsy)
7.4{f = conversion (galft)

MADad=
i,000,000x[(4.8x60)-(48+72)1 + 10.96

2xl44Ox 7.48 x 8,278

ItAT'rad= 11.90 ft

Marlnum Aeration lhpth:

ldADpw= PWWFXI(SCTx6O)-(SDT+SST)I + BWL
l#nx7.48 x BA

wtrere lvIADpw= MuximurrAerdimDepthatPeakWctWcatherFlow(ft)
pWWF = peak Wef Weatber Flou, (pdAasin)

SCT = Storm Cycle Time (h)
SDT= StmmDecant Time(ynin)
SST = Stcrm Settling Time (miu)

lvIADpw=
6,000,000 x [(2x60) - (30+60)] + 10.96

1440 x 7.48 x8,278

= 12.98 ft

ldAD = 13.79 ft

#17501{5a
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ProcessAA=

AirHovRmr$emcnt

SOR x 10,000

rho x SOTEx TA x Opw x 60

wherc Prooess Air = Prncess air flow requircmecrt (SCFM)

rho= airdcnsity(lblfr)
SOTE = Stmdg.d Oxygen TransferEfrciency @ Subnergpncc of 10.9 ft

TA = TimeofAeration (br/day)

Opw = tractim of Oxygen in air by Weight

10p00 = conversim (100% * 100%)

60= Conversion (miilbr)

ProcessAir=
4,994 x 10,0@

0.075 x23.2% x l0 x23.2%o x 60

MixingAir= 0.125 x BA

wlrere Mixing Air = Mxing airflow requirernent (standard SCFM
0.125 scfufr' = ttcommended air flow per unit area of basin

rvfixingAir= 0.125 x 8,278

ProcessAir 2-ffi6 SCFM

ixinlAir = 1.035 scEM

BlwerUnft CenacltY

The Blowcr Unit Capacity @UC) is ttte larger of the process air requirerrent and the mixing air requirerneirt:

Process Air = 2,066 SCFM

MxingAir= 1,035 SCFM

Use 2 blowem perbasin...

BUC= 1.033 SCFM

#17501-05a
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Blmrcrhrerrurc

PSIG = (MAD x0.432)+ HL

ufrcrc PSIG =blorverpresflre (PSIG)

0.432 = warer dnsity (PSIlft)

IIL = llcad lass safcty faottr (PSIG)

PSIG = (13.79 x 0.432)+ I

Rounded to the neld tcofrh of a psig...

PSIG= 7.00 PSIG

#17501{5a



ABI'
Cost- Effective Wastewater Tieatm ent
Sanitaire has provided the wastewater treatment industry with
innovative and cost-effective treatment technologies for over

35 years. This tradition continues with the ABJ lntermittent Cycle

Extended Aeration (ICEAS) process, which is an advance

sequencing batch reactor (SBR) technology for municipal and

i ndustrial wastewater treatment.
R€act Zone

Non-hydrostatic
Baffle Wall

The conventional 58R, a variant of the activated sludge process,

operates on the fill and draw principle. Fill, react, settle, decant and
idle phases occur sequentially on a cyclic basis. In the conventional SBR

configuration, flow is diverted from the basin during settling and decanting and

requires two or more basins or an influent equalization tank to receive flow when settling and decanting. Sanitaire

can provide a conventional 58R but recommends the superior flexibility of the ICEAS design, which does not require any

flow diversion.

The ICEAS Process
The advanced ABJ ICEAS process is a fully automated and simple to operate biological treatment system that:
. Operates as a time-based control system allowing continuous inflow of wastewater during all phases of the cycle.

. Responds to flow and load variations.

. Can achieve processes of biological oxidation, nitrification, denitrification, phosphorus removal and liquid/solids separation
continuously in a single basin.

. Easily expands and produces a high quality effluent.

. Provides two treatment zones (pre-react and main-react) separated by a non-hydrostatic baffle wall.

. Utilizes the pre-react zone as a biological selector for enhancing the growth of desirable organisms.

' Offers flexibility for meeting specific application needs with custom engineered process cycles.

The ICEAS Cycle

hr.react Zone

React - Periods of aeration and/or mixing are applied to achieve the desired biological treatment.
Settle - Aeration and/or mixing are discontinued allowing solids to settle to the bottom of the basin leaving a layer
of clear, treated water at the top.
Decant - The clear, treateU water is removed by an automated, time-controlled decant mechanism.



ICEAS Features
Continuous Inflow

T

J . Provides equal loading and flow to all basins, simplifying operation and process control

. Can be designed to accommodate up to six times average daily flow

. Results in smaller basin size and less equipment, reducing construction and O&M costs.

. Eliminates primary and secondary clarifiers and return sludge pumps.

. Enables single-basin operation for maintenance and low flow conditions.

Decanter Design
. High quality workmanship and advanced engineering provide a long-lasting decanter.

. Rugged, corrosion resistant stainless steel construction,

. Decants from the top down withdrawing only the uppermost clear water from the basin preventing disruption

of the settling solids.

. Uses a proprietary scum exclusion float to prevent the carryover of floating material with the treated effluent,

. Flow over the decanter weir is visible from the basin walkway providing a check of effluent quality.

. Actuator operates via a VFD providing a constant rate of effluent discharge to downstream facilities.

. Parked above top water level during react and settling phases serving as an emergency overflow device in the event of
extreme storm conditions or power failure.

. Actuator drive mounted outside of basin at walkway level for easy maintenance.

Energy Efficient Aeration Systems
. State-of-the-art aeration systems have been applied worldwide in activated sludge and biological nutrient removal

applications. SANITAIRE diffusers provide high orygen transfer efficiency require minimal maintenance and are time proven

for their durability in wastewater treatment processes.

) . Fine Bubble Membrane aeration systems include advanced membrane matenal specifically engineered for domestic andv
industrial applications providing resistance to material property changes. The time-proven piping system accommodates

thermal expansion and contraction and prevents air leakage, pipe separation and distributor rollover.

. Coarse Bubble aeration systems provide efficient wide band aeration and mixing with minimal maintenance. Stainless

steel material provides corrosion resistance and structural integrity and is fully passivated after fabrication. (Available in

fixed header and removable header options).

M u n ici pa I a nd I nd ustria I Wastewater Treatment
The ABJ ICEAS process provides high quality effluent for both municipal and industrial wastewater treatment facilities.

Typical industrial applications include waste from meat processing, beverage, pharmaceutical, food processing, pulp and

paper and chemical plants.



ICEAS-NDN PROCESS: BIOLOGICAL NUTRIENT REMOVAL (BNR)
Designed for the Removal of:

. BOD

. TSS

r Ammonia
r Total Nitrogen
. Total Phosphorous

Typically Used for;
. Municipal Wastewater
. IndustrialWastewater

Biological nutrient removal is accomplished in the ICEAS-NDN process by incorporating alternating
phases of oxic-anoxic/anaerobic (air qn-air offl conditions in the cycle as shown in Figure 13. The
ICEAS basin is sized to ensure complete nitrification, denitrification and to maximize the total
biological phosphorus removal.

Typical normaland storm cycles using 2 basins for the ICEAS-NDN process are shown in Figure 14
and 15. The aerobic phases promote BOD removal. nitrification and phosphorus uptake. The
anoxidanaerobic (air off) phases promote denitrification and phosphorus release. Nitrification rates
and sludge age requirements for the nitrification process are calculated based on the temperature
range and pH of the influent wastewater.

The degree of denitrification and phosphorus removalachieved bythe ICEAS-NDN process is
dependant on the influent BOD|IN and BOD/IP ratios. The typical blower control for the ICEAS-

NDN process involves a D.O. control system with blower output control.

Figure 13

DENIIRIFICATION

AERANON,
NITRIFICATION,
& PflosPHoRous
REMOVAT

SETILE
& DECANT

14



Figure 14

Figure 15

1'5 Horr, 2



The cycle charts forthe ICEAS-NDN process operating in normal and storm cycles using four basins
are shown in Figures 16 and 17.

Normal Cvcle Operational Sequence for the ICEAS-NDN Process
Figure 16

Basin 1

Basin 2

Basin 3

Basin 4

2 2.5
Hours

Storm Cvcle Operational Sequence of the ICEAS-NDN Process
Figure 17

Basin I

Basin 2

Basin 3

Basin 4

1.5 .. 2
HOUrS

Ib



sIEMENS
SCOPE OF SUPPLY
Ultraviolet "UVo' Disinfection

November 16,2007
Proposaf #2772001

PROJECT NAME:

RECOMMENDED SYSTEM:

ORIENTATION:

LAMP TECHNOLOGY:

AUTHORIZED REPRESENTATIVE :

DESIGN OVERVIEW- Train # 2- 24 MGD:

McKeesport, OH WWTP

HE-40-A300-AW-6 Train # 2 (24 MGD)

Vertical

Low-pressure high intensity'AMALGAM'

Rick Bible
BissNuss, Inc.
2600 Boyce Plaza Rd.
Pittsburgh, PA15241
(412) 221-120A

"4/,oo'^
: Cogt

vlr+ lo
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IfuV fyin,;rvo
€.*&€rZ ra Ar
fircr7 ftonrer7

e ly'/o,t, /) !7az/('

4o l-u /r'o
lla / udl

/'zo * A F,e-n )ru'zre

Waier type Wastewater

Flow rate (Peak) 24 MGD

Flow rate (Average) 7.5 MGD

Flow rate (Minimum) SBR Decant

Iransmission @254 nm 65% (assumed)

Totial suspended solids TSS <10 ng/liter (design)

Biological oxygen demand <10 mg/litsr (design)

rempeEture 50F

nfluent (per 100 ml sample) N/A

Discharge perrn'rt 200/100 ml(summer)

)ischarge permit 2000/100 ml(winter)

UV Dosage' >30,000

System type Vertical Open Channel
tu

C""-
UV monitoring s)6tem Yes

-amp type High intensity

Mlodule rnaterial Stainless Steel

Electrical endosure NEMA 4x

Running time meter Yes

ndividual lamp indicators Yes
:low pacing --f{r
Auto quartr cleaning system Yes
)ower Distribution Center Rernote NEMA 4x

Level Control Finger Weir

iedundancy TBD

$,t,r - Zo/. j be- o3L/



OVERVIEW

The vertical design will allow for energy and lamp conseruation by flow pacing. A flow signal will
be used to turn modules on and off. This provides the most economical way to control the
system.

This UV disinfection system is designed to provide maximum dosage using low-pressure high
intensity ?MALGAM" output technology at peak flow at end of lamp life. System has been
designed based on calculations as outlined in the EPA design manual.

System is to be installed in pre-poured concrete channels. All supports will be provided.
Anchorages will be provided by others and should be stainless steel.

SCOPE

ryPE Vertical

}HANNEL TYPE Poured Concrete

\UMBER CHANNELS 1

\4ODULES PER CHANNEL 6

-AMPS PER MODULE 40

rOTAL LAMPS PER
}HANNEL

240

rOTAL LAMPS PER
)ROJECT

240

-EVEL CONTROL Fixed Finger Weir

Modules will hold lamps in a vertical position in a channel. An automatic air driven cleaning
system will be provided. This will lower maintenance costs as well as improve system
performance, System requires an air compressor. Compressor will be rated at 60 to 90 psi. lf
plant air exists, then it can be incorporated.

80 Comrnerce Drlve
Allendale, NJ 07401

(201)760-0364 Fax (201) 760{586



The Modules will be connected to a Power Distribution Center (PDC) through watertight cables.
The plant electrician will bring protected power to the PDC.

Each module will contiain and display through a window kit located in the top of the module: the
UV monitoring system, L.E,D. lamp on/off indicators, elapsed running time meter, on/off switch,
electronic ballasts and other electrical controls.

Afl materials exposed to the effluent will be stainless steel and quarE. All other materials
exposed to UV light will be stainless steel, GE type 214 quartz, Teflon, Viton, EPDM and EPR.

MAINTENANCE

In order to insure proper disinfection, the system needs to be maintained. Each UV system has
lamps that are protected by quartz sleeves. Since the lamps produce heat and since the
effluent has solids, the quartz sleeves can become fouled. This necessitates a cleaning regime
that will be determined by plant operating conditions.

Automatic Cleaning

To automate the cleaning processt an air driven cleaning system has been incorporated.
The system is operated using plant compressed air or via a dedicated air compressor.
An air-driven piston will push the quartz wiping system over the arc length of the UV
lamp. The cleaning system is comprised of a stiainless steel fitting housing an EPDM
ring. The 'quick'stroke" approach prevents build-up and also prevents dragging of
material over the sleeve.

E0 Comrnerce Drlve
Allendale, NJ 07401

(201) 76tr0384 Fax (201) 760-0s86

QuarE Sleeves



ELECTRICAL PER MODULE

Power consumption per system: 14 kW
Voltage:
Hertz:
Arnp draw:

SYSTEM CONTROLS AND DTSPLAYS

UV monitors:
Lamp indicators:
Running time meter:
Flow pacing system
Main PLC:

UV ISMPS

Lamp watb:
UV watts @254 nm:
Quantity per module:
Lamp spacing:
Lamp life:
Lamp treatment:
Anangement:

QUARTZ SLEEVES

Material:
Seals:
Transmission:
Type:
Style:

230 volt single phase
50/60
70

One (1) per module
Forty (40) per module
One (1) per module
One (1) per module
Allen Bradley Micrologix 1100

320
110
40
4.0"
12,000 hours
lntemalcoating
Staggered

Pure fused quartz
Viton
94o/o

GE TYPE 214
Open on one end

SPARE PARTS

While the system has been designed to be maintained on a regular schedule and undergo
component replacement on a yearly basis, Siemens recommends having spare parts on site for
unforeseen occu rences,

10 o/o

10 set
10 set
10 set

WARRANry

UV Lamps (16)
Quartz sleeves (10)
O-rings (10)
Wper rings (10)

All metal and structural components will be guaranteed for a period of five (5) years, All
electrical components will be guaranteed for a period of one (1) year. Lamps have a pro-rated
wananty of one (1) year.

80 Commerca Drive
Allendale, NJ 07401

(201) 760-03611 Fax (201) 760-0586



ESTIMATED SHIPMENT

Submittrals 6-8 weeks after order
Equipment Delivery 12-14 weeks after approval

DELIVEMBLES:

Six (6) UV Modules (240 total lamps)
Six (6) Bracketing systems
Six (6) Automatic cleaning systems
Six (6) Ultraviolet monitoring systems
One (1) Power Distribution Center
One (1) System ControlCenter (Allen Bradley PLC)
One (1) Air compressor
One (1) Wireway
One (1) Weir sized for peak of 24 MGD
One (1) Set of spare parts
One (1) Hoist
One (1) Crating
One (1) Shipping
One (1) Start up

PRICING

Total Price, FOB Shipping Points...............$ 379.000

Siemens Water Technologies

John Rutledge
Technical Sales Manager- UV

80 Commerce Drive
Allendab. NJ 07401

(201) 760-0364 Fax (201) 760-0s86



SIEMENS WATER TECIINOLOGIES I{YDRAULIC ANALYSIS

MCKEESPORT. PA WWTP

SYSTEM: VE-40-A300-3X2-AW

la) Determine open area of the channel:

Channel dinrs:
Width: 90.0"
Depth = 60.5"

Open area of channel: 90.0 in X 60.5 in:5445 in2

lb) Determine area of UV equipment:

Area of support legs = 1.5 in X 60.5 in X 6 : 544.5 inz ,
Areaofwiperblades : .50 in25.25X6 = 75.0 in2 15J15
Area of wiperrods : 20X.5 X 6 : 60 inz /
Area of air cylinder : 2 inby 24.0 nX 3 : I44 if r'/

Area of quartz sleeves : .985 X 2l X 60.5 : 1245 inz rL5l.5

lc) Deternrine net open channel flow area:
qs'7f r2{' { zqa.L{

544 in2 + Tffi + 60.0 in2 + 144.0 rf + tZ+S i# : 2066. inz

5M5 in2 -20'68 i12:33?ry n2 11550 m2linz :2.1 m2

Lo'lr.zf ----n?G1.i; :;' 3zZ]1 l' = L1.\ sFr

vE-40-A300-3X2-AW Open Channel Vertical System
Peak Flow Rate: 24MGD
Number of Channels: 1

Number of Modules per channel 6



(# of channels) (A*r,,,"rX1000

2) Determine the maximum velocity in the channel at24.0 MGD

\/
Y channel -

Vcbannel: 63.083 Vmin
(2. I X1000Um)( 60s/min)

Vchannet= .500 m/s

3) Determine the headloss in the channel for 24 MGD:

Hchannel: 1.8 V'z

2g

Hchanner= 1.8 (.5002(1000mm/m\ X2(#modules) : 45.87mm
2(e.81)

H.h"r,n.r = = 45.87 mm: 1.8 in total headloss at24 MGD

Frepared by Jose,ph Yelpo
Dec. 1i,2007
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SECTION B-B
SCALE I : 40
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SECTION A-A
SCALE I :40

AIR COMPRESSOR
12O V 1 PHASE POWER IN

POWER DISTRIBUTION CENTER
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FIGURE 3.2. Voladle solids reduction trs a function of dtges-
ter liquid temperature and digester sludge age.

The data presented in Figure 3.2 canbe used to compute a

required sludge age given a desired level of volatile suspended sol-
ids reduction and an assumed operating temperature, The required
digester volume is then determined by:

(8)

where

o
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:s has been attributed to the theory tl'- lassical biological kinet-
ics do not apply at temperatures in excess of 35 to 40"C.
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Friction Loss Chart

Thls chart may be used to compute friction losses in a piplng
system. For example, determinB the triction loss incurred
when 70 CFM flows through a2" pipe,50' long.

Step 1: Intersect 70 CFM and the sloping line for 2" pipe as
anown.

St€p 2: Drop a vertlcal from this polnt ot intersection and
read the loss/100'of line, in this case, .6OHg/100'.

St p 3: Multiply the loss/100' of lin6 by the length of run/1O0'

Th6 loss for 50'. then. is

.oo(bngtHil"n)= -(+) = o.Bo-Hs.

Velocity in the line may ba read from the negatively
sloping lines on the graph. Here, to get 70 CFM
through a 2" lin6, the air must travel at a velocity ol
approximately 3000 FPM.
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Environmental Dynamics Inc.
5601 Pads R@d

TELEPHONE 1573)47+*58
Colurnbla.MO 65202€309

FAX (573) '17[6988

January 7,2008
Mr. Dennis Telleck
Learco Equipment Co.
1373 McLaughlin Run Road
Pittsburg, P415241

RE: MACMWWTP-MeKeesport, PA
Aerobic Digester Basins upgrade
EDI FlexAiril and MaxAiril Aeration-Mixing System

Dear Dennis:

Environmental Dynamics lnc. (EDl) appreciates receiving the design request for the upgrade of
eight digesters at the ILACM located in McKeesport, PA. EDI has a tremendous
amount of experience in the aeration field and I think you will find the proposed system to be
economically feasible and attractive in your application. A preliminary process review and
aeration system design has been prepared for your review.

Process Review:
EDI understands that at this facility, there are 4 pre-aeration basins and 4 primary clarifiers to be
converted into aerobic digesters. EDI is proposing two options using flexible membrane and
PVC wide band coarEe bubble difrrsers for this project. This equipment will result in excellent
proce$ performance, adequately sized aeration capacity, superior mixing, and optimized power
consumption.

Each pre-aeration basin has dimensions of 28 feet x 29 feet x 11.33 feet S1A/D and each clarifier
has dimensions of 125 feet x 29 feet x 9.5 feet SWD.

The fiollowing design option was provided:

Airflorr = 5,240 scfrn (8 basins)

Traditional aerobic digester mixing parameters require the aeration system to be capable of
producing 30 SCFM per 1000 cubic feet of basin volume with the largest blower out of service.
This design parameter closely follows the "Ten State Standards" which were written around
coarse bubble diffusers when the tranks were basically in the 8-10 ft S1ffD range. However,
based upon almost 20 years of experience, EDI has determined that using flexible membrane
difr:sers at an airflow rate of 0.25 scfrn per square foot of floor area will provide proper mixing
conditions with sludge suspended solids content less than 3.5% and with the diffusers in a grid
configuration.

EDI has analyzd the orygen requirements of the system to provide adequate MLVSS
reduction. The airflow required for VSS reduction is less than the required mixing airflows. EDI
recommends supplying a maximum of 30 sc'fm per 1000 cubic feet of basin volume to provide a



MACM\ A rTP - McKeesport, PA
January 7, 2008
Page2

mmpletely mixed environment at peak conditions, this meets the given airflow of 5,240 scfin,
distributed with 1,104 scfrn going to the pre.aeration basins and 4,132 scfrn to the clarifiers.

It is also proposed that the aveftUe desion condition and recomrnended operating condition be
based upon 0.25 sc{rn per square foot for the flexible membrane svstern, this conesponds to an
airflow of 812 scfin fior the pre-aeration basins and 3,625 scftn br the clarifiers,

Diffuser Selec*ion and Svstem Desiqn:

EDI recommends the FlexAiril Magnum diffuser for the digester basin. This diftiser ofiers high
oxygen transfer capabilities with the added advantage of maximum fouling or clogging
resistanca for minimum maintenance. We have extensive field experience with these diffusers
and have numerous field installations demonstrating the excellent mechanical and process
performance capabilities of the difflsers. We have also presented a design using the EDI
MaxAirn coarse bubble diffusers forthe proposed digester

The FlexAir and MaxAir diftrsers ofbred on this project employ several unique features that
offer a high degree of mechanical integrity for the Client and ease of installation for the
Contractor. Speciftcally, the following features are provided:

. Employs standard PVC piping for ease of handling and installation. Piping components
are provided with flanged joints at all fieH connections. Piping seciions are prefabricated
at the factory and are shipped in maximum allowabla lengths. PrefabricatEd header
sections include factory drilled dimiser outlet ports,

. Provbion of PVC piping and patented Spectrumil difi.rser mounting system provides a
high degree of mechanical integrity. The mounting system offered will wtthstand 4,800
in-lbs of applied load with no rnechanical failure. This mechanical integrtty is superior to
all competing tube and dlsc mounting systems ofiered in the industry.

. Factory assembled difriser assemblies are provided with diftrser units and Spectrum
mounting bracket. The only installation required is to clamp the assembly on the air
header piping.

r The physical size of the FlexAir and MaxAir diffuser assembly and the high degree of
preassembly provided minimizes the installation requirements for these systems.

The airflow and conesponding number of diffusers per basin, are shown below, also a generic
layout for each option is attached,

Envirwmental Systorns Stncs 1975
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The FlexAiril Model 84P diffiiser assembly employs two Magnum tubes per assembly mounted
in a duplex anangernent with the patented Speclrumil Saddle Mount Assembly. Please nob
that using the Magnum Diffr.rser system, the airflow per tube for peak can be reduced to he
average use, this will allow considerable energy cost savings.

The PVC MaxAiril Simplex diftrser employs one MaxAiril tube, mounted with the patented
Spectrumil Saddle Mount Assembly. Details and specifications of all diffusers are enclosed for
your rebrence.

Budget Qosb:
The budoet cost for this application is $98,150 USD for the Fle:<Airil option and $ 102,990 USD
for the MaxAiril system, total for the 8 basins, These prices include all in-basin aeration
mmponents starting at the top of the stainless steel drop pipe. An allocation for freight and field
service is also included in these prices.

Mr. Tetleck, thank you for your interest in our products. Please contact EDI for any additional
information regarding our produc'ts or the design developed for this application.

Sincerely,
-/1Md#rarr,"a-

Carolina Ausmus
Application Engineer

Aftachments:
System and Diftuser Details

DIFFUSER
SYSTEM OPT1ON

AIR PER
DIFFUSER

(SCFtt0

Envitwmental SysfD rs Sire 1975
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TOP OF SADDLE

AIR LATERAL

UPPER SADDLE
ASSB'Y.

f
\Z

LOWER SADDLE
ASSB'Y.

ArR OUTLET HOLE (TYP)

BOTTOM SADDLE ASSEMBLY FACTORY
ASSEMBLED AND CONTAINS:

BOTTOM OF SPECTRUMII' SADDLE
O-RING SEAL
HEAVY WALL PVC BODY
THREADED ENDCAP
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APPROX, DIFFUSER LENGTH FgR 8' SADDLE= 9?,9' t2360rqnl

APPRUX, DIFFUSER LENGTH FOR 6' SADDLE= 
"o.o' 

12295^ 1L
APPR0X, DIFFUSER LENGTH FOR 4' SADDLE= 86,6' t??0Onnl

APPR0X, DIFFUSER LENGTH FER l60nn SADDLE= 90.1' t2?85nnl

APPROX, DIFFUSER LENGTH FBR 1l0mn SADDLE= 86,3' t219?nnl

NIIRMAL AIRFLEV RANGE= 6-40 scfn (10-6Bnmr,
PEAK AIRFLOV CAPACITY+ 58 scfn (ll6nn7h)

EIWIRONIIEMTAL DYIIAMICS INL.
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coluMatA l|BSOi R| 6m2
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F X6t+4?{{g
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FLEXAIR MAGNUM E4P DIFFUSER ASSEMBLY
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Talk to us and learn what it
means to be "taken care of"
From inception, we'll work together to define your needs. Then, we'll
custom design and manufacture a blower package that fits you.



The Original Monulacturer

Project: MACM

Customer: BissNuss. Inc.

Option 1: Two UBP Aerobic Digester Blower Packages

Notes:

This proposal is for two Universal Blorer Pac packages utilizing 1 1 CDL31
Cydoblorvers and 300 HP NEMAframe motors.
The attached drawing is from a similar project. This configuration can be rnodmed to
meet dimensional constraints or other customer needs.
This blqrer uses a hdical scra/v to npve air versus a standard straight-lobed
impdler. lt gradually releases air through its discfnrge port resulting in a balanced
mmpression cycle with litde noise and pulsation. lts volumetric efficiency is also
much better han a shaight lobed machine at high pressure resulting in significant
porer savings.
The blorer and motor will be connected througth use of a drive mupling. This
eliminates lateral loading on the blorer and motor shafts that shortens bearing life. lt
also eliminates v$dt maintenance and the 3-5% porver transfer losses normally
incuned with a v$elt drive.
The unifs speed and flovv are oontrolled with a variable ftequency drive. We can
ac*rieve turrndoam trr around 2000 SCFM.
The unit will openate without an enclosure at an estimated norse level of 91 dBA at
1m in a free field. A partial Acousti-Pac endosure will lower the noise level to 81 dBA.
Specifications and CAD drawings are available.

January 10, 2008

44OPark3? WestDrive I Nobtesville, lNz16062-9252 | ?H 317-n3-7256 | FX 317-n6-n86
website: www.universalbtowerpac.com email: aptacek@univeRalblowerpac.com



PACKAGE PERFORMANCE:

DESIGN PRESSURE: l0 PSIG
DESIGN AIRFLOW: 4250 ICFM
BLOWERSPEED:1796 RPM
PRV SEI POINT: II PslG
PRESS. SW. SEI POINT: i I PSlc
TEMP. SW. SEi POINT: 350 'F
vAc.5w.sEI POTNT: 20 'WC
APPROX.WEIGHT: 10346 LBS

l. rNsIAtL Afo oftRATE ACCORDTNG rO OeM MANUAI.2. SWE fiEtr, TJSU^TLY S'IENCERs, MAY 6E OI5ASEMIUO fORStsIPMEN. TEASSEMETYMAY EE REQIIRCO.



sPECtFtCArOhts:

l Motqiol of Consfrucl'pn: l/8'Aluminum
2, Enclosurs ond Vsnl Box lin€d w/ ?' Acourllcol Foom
3. Oty {4) hlng.d, ftpdom doo6 (2persidel
4. ary 18) l/2 lum cocrFrE$bn lolches 12 per door)
5. Ary{lJ Erhourl Fon (4.3Amps @ l/601120}
6. Suitobb tqOuld6 U36

NOIE:

r. NSrAU Arc OftRATE ACCtrOTNGTOOIM SNA!.2. SOMI rrEMs, USUALLY trt€r{CtRs, MAY rE OlsASSEMlrtO fOR SH|PMENr. REASSEMETY M^Y * SEOUTBEO.



CycloBlorer Prcsrura fo&l'llCDL31

Prorect Specificauons
Corrct d Oilglml
Y|lr€ Uiltr
B.Dd€b. 500 ALTI-FT
Ebvrdon 500 ALI-FT
lnlet PBDsn 0 ln HG1r'
ld€iTamp. 100 f
H.tFlil 52tO SCFII
Ois.Flor ,153,f CFM
Ds. PGtrm 8 PSIG
Rcl. Humldlty 90 ll
H8 Pcrue I PSI

llsnd
V!lE
Eb\rerSp$d
xoll4ssl'csd
BlffiPsa-
E iit.Ey
Dlsh.rEp Tmp.
Eclmelcd tlol$

-Ddrc l6s9 rcl lrE udcd

GsPmobG
Mol€cular weight
R Vals
D€nslty
Sp. Hslt @ ConsL P
Rato of SD. H€ts
SatuEHVeporP6.
PErflal PFB. of Gas
Panial PFs. ot Vapor
Rcbrgarca P|wF
Rebrslc! TmporluB
Refe|Em Rel. Hurdd.

erdl.rr Udt!
'til.'128 PSL

500 ALTTfT
O PSIG

100 .F
5067.84 ICFU

4534 CFM
8 PSIG

m%
8 PSI

Enoillth Untb
2055 RFfil

s3*
-263 llP

47.''t r
n1 .F

s1 db

EnglLh Unlb
28.32 bm/lbnEl
54.57 n"bfllbm.R
0.068 bm/tr
0.25 BTUlbm.R
1.3S

0.9487 PSLA
13.5726 PSIA
0.8538 PS|A
14.896 PStiA

68'F
36%

Xctrlc Unlb
0.905 bata

152 alun
0 barg

38'C
1013S drn
7103 Ef/h
0.t52 b|r!s*
0.552 b8r

X.trlc Un||3
2055 RPM

93X
- --196.1 kr

87.r *
94.c
91 db

tlrlrlc Unltr
28.32 kg/kgmol

o.3 kJ/kg.K
1.0E9 kg/f,tr

1.04 klkg.K
1.39

0.065 bara
0.936 ber a

0.0585 berg
0.995 bare

0'c
0%

Prlc.:

CId( lo entsr prl€

Gs mh: X by volun€

Alr 100 9{

Page 1 of3

Plot
Untt3

2055 RPU
93 !{

283 HP
67.1 *
201 'F
91 db

Plryll6l:
Weift 3560bs.

Maln Dhmter 18.111 in.

ParformaH:
MilD€ftaP a),1 PSI
MinDalbP oPSl
MaxTmp 350'F

_- Musp$d 4Qg_rp_!L
MinBpaad orpm

Mex Ca6o PBBSUE 35 PSIG

http:/lwww. gdquickpik.com/IllffillfiUlltr.htu r/10/2008
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P.domlnca lnformlton - Cyclo Blow Presurr ilodel llCDL3l

Temperalun Rlse

12(n 1t!00 1600 1800
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\ a
I tE I PSI

\\ F tl:2055

\
\

7000

Flows 59( I ICFM

RPilE 201

sl/

1000

Plgs 2.

1200 1400 1600 1800 2000
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u#LV,F{,s^fb
The Orlgtnol Honuloctu rel

Janmry 10,2008

Project MACM

Customer: BissNuss, lnc.

Option 2: Three UBP Aerobic Digester Blower Packages

Notes:

This propcal is for hree Universal Blouer Pac packages-utilizing$24 HF blowers
and 150 HP NEMAfame rnotors.
The attached drawirg is ftom a similar project. This configuration can be modified to
meetdimensional consbaints or other customer needs.
This blqrler uses a twisted helical lobe to move air versus a standard sbaightJobed
impdler. lt gradually rdeases air through ib discfiarge port resuhing in a balanced
compression ryclewih litfle noise and pulsatbn.
The blovrrer and motor will be connected through use of a drive coupling. This
eliminates lateral loading on the bbvrer and mobr shafts that shortens bearing life. lt
also elimlnates v$dt maintenanoe and tte &5% power bansfs losses normally
inanned with a v{eltdrive.
The unifs speed and flour are ontnolled with a variable frequenry drive. We can
achieve tumdom to around 500 SCFM.
The unit will operate without an enclosure at an estimated ncise lervel of 97 dBA at
't m in a ftee field. A partial Acor.rsti-Pac enclosure will lorer the noise levd to 87 dBA.
An AttenuPac full endosure will lower the noise levd to 77 dBA.
Specifications and GAD drawings are available.

440 Parn 32 West Drive I Nobtesvitte, lN 46052
webslte: www.universalbtolerDac.co{n

9252 I PH 317-nT7756 | FX 317-n6-W6
email: aplacek@universalblol|,erpac,corn
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peu.,icotions:
Moteriol of construction: l/8" Aluminum
Enclosure ond veni boxes lined w/ ?'ocousficol foom
Qty (4) hinged doors (2 konl. 2 bockl
Qty {8} l/2 turn compression lotches (2 per door)
Qfy (l ) Exhoust fon

o



HellFlou HF Serle3 Model 624

Proiect Spccificatlone
Cffirctld Orlglnrl
VdF! Unlb
BrFmqbr 500 ALTFFT
Ehrutbn 5oo ALTLFT
lnlciPEs 0 hHGV
lrl|.iTcmp. 100 T
lildFlil 2620 SCFM
Dlr.Flil 2318 CFU
D!.P|M I PSIG
RC. ftumldlly 90 !t
DclbPrss I PSI

Il.anEd Plot
VrlH Ur{18

Blmr SHd 3248 RPM
*dyusp*d 98 !a
&rar Psc" t2l.a lP
Efrdcrrcy 72.7 X
OlrcherlcTctr|F. ?16'F
Estlmt d i,loi* 97 db

-Drivq brs rpt lrrclldod

Grt Partmato6
Irolacr{ar Wcight
RVlbc
Dcrdty
Sp. H.!t (t Consl P
Rttio of Sp. Hssts
Saturatgd Vapor PIb8,
Prrdal Pm. of GeB
PaItel Prs€. ofVapd
RefutEn€ P|FuF
Robm6TelrmEtuF
R.turBne Rel. Hmlc.

Engllrh Uorb
14.a26 PS|A

5OO ALTLFT
O PSIG

lm .F

a$.s2 tcFM
2gt6 cFM

8 PSIG
90 93
8PE

EDgilbh Unhr
3248 RPU

98r
121.4 HP
72.7 X
216'F
97 db

iletrlc Unlts
0.995 bara

152 dd-m
0 barg

38'C
5070 mrrtt
3035 dt|lh

0.552 brrg
9o t6

0.552 b€I

ilqtrlc Unlt!
32,18 RPll

98 9a
S5 hN
72.f
102 'C
97 db

M.trlc Unlts
28.32 kgn(grEl

o.3 kJkg.K
1.089 kg/nr

1.04 kJ/kg.K
'|.3S

0.065 bara
0.936 bare

0,0585 bara
0.995 bra

0'c
0%

Engllrh Unltt
28.32 bnvlbrrcl
54.57 lt.bf/lbn.R
0.068 bm/lf
025 BTUibm.R
1.3S

0.9487 PSIA
13.5726 PS|A
0.8536 PSIA
14.696 PS|A

68'F
36%

Page I of3

P.le:
CId( b enior pdce

P1ry3lill:
Welgftt N/A lbs.

Goar Diametr 8.5 In.
CasLenglh 24,00h.

PortSlz.10in.
WR: NiA |tsN:

ConfiguE0on Hodzontal

Palformrm:
Max Delta P 12 PSI

MaxTerm 350'F
tlex spsd 3300 rpm
Mhsp€ad 8Szrprn

Mai CdBa Prpsa:ar. 26 PSIG
Mu Dslb T 260 'F

Max T 350'F

G[mh:%bywlum
Ar 'l0O %

htp://www. gdquic$ik com/Itfflltrlltrn.hh 1/10/2008
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PortmnoInfomdon - HdlFlil HF Sariee Mod3l 52/t

2000 2500

Sp€ed (Rsvolutions Per Minute)

1500 2m0 zffi
Sp€ed (Revolutions Per Minut€)

Power

140

1500 2000 2500 3000

Speed (Revolutbns Per Minute)

FaOe 2, Grds O.M |m. OublP{( vssion 1 .0-0 Thu Jm 10 '12:29:59 EST Zx)6

TEmpcr.tur€ RiBo

3500

rlow= 298t1 lCl I

___AP=81

"/

lPil= 32.|8
,,/

ower= 121.4 l

APs 8
lPll= 3248
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