




















s , o _. 
",0 
n :Ji1J 
C\ 0) 
(,A.} 'TIll '-Sr-

m 
0 

25.00 

""'lnt 't-:y +0c-Jov:or-
it- r- Ii.( r£ f'ltr?h7A""j 
1-0 pipe lit"-.e'::; ... . 

/ VIe>+- J.ce. +-0 I Condy) Mussef" .J. 

Figure 2. Measured of Curren tunnel 
I 

( 

20.00 ... . - - . - ..... . . .. - . - .. , ...... . ' ..... .. - .......... .. .. - . - ... - - - - -. - - - - - -. - - - - - -. - - - - -

....... 
15.00 

tl 

-5 
.!!l 10.00 
Q 

5.00 - - - - - • • • • • • " - • • • • " ·1 • 'I , 

0.00 

8-1-93 9-30-93 11-30-93 
:!.I' 

1-30-94 4-1-94 6-1-94 8-1-94 9-30-94 

Dale 

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

1/(/5 
11-30-94 1-30-95 4-1-95 6-1-95 8-1-95 

Brockway Engineering. P .L.l.C. 11-12-95 AVGFLO.XLC Page 1 of 1 



CGB 11-12-95 

Figure 3. System curves for several pipe diameters 

120.00 
0=20" 

, , 
115.00 --- ........... _------------------_ .. -------_ .... .. • • I I 

110.00 -"',!,"",' , , , , , ,', , , , , ,', , , , , , " , , , , , ~ , , , , , 

'"' u 
~ 105.00 
'0 ., 

II) 
.c 

.~ 100.00 
c ., 
c 
>. 
'0 

0=22" 

, , , , 
............................... .. ............................ .. , , , , 

0=24" 

;; 95.00 ",' , , , , , 

~ 

90.00 

85.00 

80.00 

6 

• I • • • • .............. ... ...................... .. .............................................. . . . . , , 

8 10 12 14 16 18 20 

Aow (cfs) 

M!~Vc'~~6D 
DEC 0 3 1996 



~ 
t:: --rr 0 
C""'" ..JJ 
c () 
u.:; ~n --CD r-
c.o s= en 

m 
0 

~ 
!!. 

01 .... IN.· (MM) _ - - _--W-I 
225 __ _ 1·+ __ - _ - - t--_ 

r(";lhl·., I"- -1- - -1- - - ' - -~ I- - - 1_ - 111, ~ I "'I,j~~ - "- _ _ _ _ _ _ 1- .- J' g r _. _ . 
~~ - -1--1--

~ ~ 60- 200 ~'f~ _. - ~ - - - - t- ~ +1 j7) 1 1 I 1 1 1-1-1 
g, x H~~~ _ k:l 

N~ -t- -JlI a 175" _ . _ - _ _ _ _ - . _L _. 
-u . :;t r.. . - .. - _ -+1+' 
\:l 50 P ~ ~ ) .... - - ~t>- ~ _ _ r-- I::. (I l'i 5 - 8b -
1/1 . 1- ~ - - k: 1/ _ II _ - _ 

50 - • -\ _ po.. _ _ ____ - . ~ __ fI ~ 11 __ ttl t-- 14g: - 1 1 ·I+J-I+H-H 
~-- . ---p -~ . I] -r:n: 

f.. - . _ _ IE 6 - If .. ~. 1.l 1 
-~r. . - r-'1 ri - - JS" tltr T + aT- po. - -- - 11 .. -V --h~ '/ ,~ _ n-1-I-H-t--r - -- I--b -- If - -- - - - -

+H-\-

-H-H--I-'- -I-~f-'-'-'-

._.-.j:I ~ 
--t ;;I 

:u 
III 

-.~Irtttl ~H-~'-'-

H-++-H+H-I-+-J-l-H-I-I I I 1 1 1 1 1-'-

I I I I I I I 1 I I I I 1-+-1-,-,-
_1-" .. • _._ •... 1 · . .. -

ID :u 
> 
'" '" x 
a :u 
1/1 

i 6 111-11-111 IIIIIII miRUtWlifll1 ;1 ::1 
USGPM ~ IOpO 20pO 30pO 4 I'" sapo 50pO 701'" Bop 90,00 a ~ 

-1::t=l+1-r-I=n- rrn+CljjJJJJ:J±ttLtIJJ-I mt:n:t+H
-
1 

I I I I I I_I-I~_·_LJ...J..J-J 
1-1-1-1-+-1--1 I I I I I H-l_J_I_.I_I_'_L_'-'~_'-h'-

-·:J:,iI:kH*f1UJml±I:I::H:t:1t~11EEEFtl=ltttlttttl±t=·-

MJ/HR. 2$0 530 7~0 lObn 12~0 15bo 1750 2obo 
PERfOAIIAHC( BAstD 011 PUIIPING 
aCAA YlAl£A SclOW lIST ... Uti U5TED ...... ""':w<.¥~~-'I 
II. US. CCl.UIIH LOSst5 HOT INCLUDED 

DOR - CAST 111011 - LiltED 
IMPELLER - BROlllE YS'O ... pa\U\Jd 

~\IOdWO:l dwnd JiU'JQ-UOaH6ut (661121 
I 

.! 

Figure 4. Pump curves for the Ingersoll-Dresser 18NKH 
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Figure 5. Pipe size selection by minimizing the 
present value of total cost 
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