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Des ign  
o f  a  

Wa te r  Supp ly  Sys t em 
f  o r  

Co l l ege  H i l l ,  Eas ton ,  Pa .  

I n  June ,  1913 ,  a  g r a dua t i on  t he s i s  en t i t l ed  

"Des ign  o f  a  Sewer  Sys t em fo r  C o l l ege  H i l l ,  E as t o n ,  Pa . , "  

was  submi t t ed  by  Mess r s .  D iaz  an d  C l ine  o f  t he  C la s s  o f  

1913 .  The  t h e s i s  he r e  p r e sen t ed  i s  a  de s ign  o f  a  w a t e r  

su pp ly  sy s t em  f o r  t he  same  a r ea .  

The  Co l l ege  H i l l  s ec t i on  o f  E as ton  i s  s i t ua t ed  

on  a  h i l l  i n  t he  no r t he a s t e rn  pa r t  o f  t h e  town  and  i s  

i so l a t ed  t o  s uch  an  ex t en t  t ha t  i t  can  be t t e r  b e  su p p l i e d  

w i th  wa t e r  by  a  sy s t em o f  i t s  own  t han  by  a  sy s t em in  

common  w i th  t he  r e s t  o f  t he  c i t y .  I t  ha s  a t  p r e sen t  a  

popu l a t i on  o f  4460  and  an  a r ea  o f  nea r l y  t h r ee - fou r th s  o f  

a  sq ua re  m i l e .  Th e  popu l a t i on  can  be  cons ide r ed  a s  va ry ­

i ng  w i th  t he  p o p u l a t i o n  o f  t h e  e n t i r e  c i t y ,  w h ich  a s  t he  

accompany ing  popu l a t i on  cu r ve ,  b a se d  on  census  r e po r t s ,  

shows ,  doub l e s  i t s e l f  eve ry  t h i r t y  yea r s .  The  sy s t em 

w i l l  be  made  adequa t e  f o r  t he  needs  o f  t h i r t y  y ea r s  t o  

come .  I t  w i l l  t he r e fo r e  be  de s igned  f o r  a  popu l a t i on  o f  

doub l e  t h e  p r e sen t  popu l a t i on ,  t ha t  i s  f o r  8 9 3 0  peop l e .  
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The College Hill 860+ion is at present supplied 

from a distributing reservoir owned by the Lehigh Water 

Company. The water for this reservoir is pumped from the 

Delaware River through a vertical dietance of approximately 

300 feet. This reservoir will be used' in the design but 

the rest of the existing system will not be taken into 

consideration. 



Data. 

The nap of College Hill with elevations 

used in the preparation of this thesis is for the 

most part a reproduction of a map made by Messrs. 

Diaz and C]ine of the class of 1913 in connection 

with the aforementioned thesis. Such additions 

as were necessary were made from traverse and level 

surveys rum by Messrs. Spry and McWilliams of the 

class of 1914 and Jones of the class of 1915. 

The population was computed by counting 

the number of residences and allowing five persons, 

the size of the average American family, for each 

house. 



Design. 

(1) The Reservoir. 

The reservoir has the shape of an inverted 

frustum of a wedge ith rounded corners with the sideB 

s l o p i n g  e n o u g h  t o  m e e t  i n  a n  e d g e  a t  a  d e p t h  o f  4 4  f t .  

as per sketch. 
By means of an overflow pipe 

the water, when the pumps are 

working, is kept at, a level 

four feet below the top of the 

masonry making a depth of 40 

feet from the surface of the 

v /  
5/re/c/? o/~ ffe-ser/o/r 

water to the edge of the wedge. 

The volume of this wedge (40 feet deep) is 

It. 74,000 cu. ft.=  0545.000 gals. If we assume a maxi­

m u m  o r d i n a r y  c o n s u m p t i o n  p e r  c a p i t a  p e r  d a y  o f  1 5 0  g a l 4 j  

the amount of wa+er necessary to tide over a three days 

l ay - o f f  o f  the  puj f ip s  i s  4 , 000 ,000  ga l3 .  

This requires a depth from the surface of the 

»ater of 40-40 if 4 0_4 0  x  ,8 4 5  

= 40-33.3 = 6.3 ft.  



Drop of Water in time of Fire. 

The greatest,  number of 350 gal.  per min.,  fire 

streams needed (according to Ktochling's formula, y- 2.8Tk" 

where x is the population in thousands) is 3.879~- 8.4 or 

9 streams. Allowing for fires of five hours duration, 

the quantity of wa+er required is 5x9x350x60= 675,000 gals 

The drop in the surface level is,  

40-40 (9» 5 4g, g *0 0 0  )• 3.76 ft .  

Elevation cf High Water 

Drop in time of Fire 

Elevation of Low water 

283.7 

3.7 

280.0 



Div i s ion  i n to  D i s t r i c t s .  

The  s ec t i on  t o  be  supp l i e d  i s  d iv ided  i n t o  

t h e  fo l l owing  d i s t r i c t s .  

D i s t .  No . l .  Bounded  by  McCar tney  S t r ee t ,  

Raub  S t . ,  Su l l i van  S t . ,  and  H i gh  S t . ,  J enks  S t . ,  Parsons 

St . ,  Su l l i van  S t . ,  and  H igh  S t .  

D i s t .  No .3 .  Com pr i s i ng  La faye t t e  Co l l ege  

Campus .  

D i s t .  No .3 .  Bounded  by  McC ar tney  S t . ,  Monroe  

S t . ,  B roadhead  S t . ,  Bu tz  S t . ,  R idge  Ave . ,  E .  R a ub  S t . ,  

Ra u b  S t . ,  bou nded  by  

D i s t .  No .4 .  McCar tney  S t . ,  Ches tnu t  S t . ,  

Ca t t e l l  S t . ,  C l i n ton  S t . ,  R eed e r  S t . ,  H igh  S t . ,  Broadhe  d  

S t . ,  and  Monroe  S t .  

D i s t .  No .5 .  I nc lud ing  a l l  t he  r em a inde r  o f  

C o l l ege  H i l l .  

The  p o p u l a t i o n s  o f  t he se  d i s t r i c t s  a r e  no t  con ­

s i de r ed  t o  v ayy  un i f o r me ly  bu t  a r e  we igh t ed  so  t ha t  t he  

t o t a l  popu l a t i o n  doub l e s  t he  p r e sen t  popu l a t i on  acco rd i n g  

t o  t he  fo l l owing  t ab l e :  



Dis t  P r e sen t  
Pop u l a t i on  

Fac to r  o f  
I nc r ea se  

P opu l a t i on  
1944  

'  pemarks  

1  660 3 .0  1980 Ou t ly ing  d i s t r i c t  
3  600 

840 

3 .0  1300 La faye t t e  Co l l ege  
3  

600 

840 1 .5  1360 We l l  bu i l t  up  a t  

4 1600 1 .5  3400 
p r e sen t  

Te l l  bu i l t  up  a t  
5  760 3 .75  3090 

p r e sen t  
Ou t ly ing  d i s t r i c t  

4460 3 8930 

p r e sen t  
Ou t ly ing  d i s t r i c t  

P r e s su re s  

T he  r equ i r ed  p r e s su re s  a r e :  

D i s t r i c t  N o .  1 .  

D i s t r i c t  N o .  3 .  

D i s t r i c t  N o .  3 .  

D i s t r i c t  No .  4 .  

D i s t r i c t  N o .  5 .  

20  l b s .  pe r  sq .  i n  

30  l b s .  pe r  sq .  i n  

30  l b s .  pe r  sq .  i n  

30  l b s .  pe r  sq .  i n  

30  l b s .  pe r  s q ,  i n  



Fi r e  Demand .  

The  a l l o tme n t  o f  f i r e  s t r e ams  t o  t he  va r i ous  

d i s t r i c t s  a r e  a s  f o l l o w s ;  

C i s t .  No .  1 .  3  s t r e ams  $  175  ga l . -  525  ga l .  

D i s t .  No .  2 .  / 2  s t r e ams  §  1 7 5  ga l . _  .  
(4  s t r e ams  @ 2 5 0  ga l . j =  1 3 5 0  

Dis t .  No .  3 .  3  s+ reams  @  175  ga l .=  5 3 5  ga l .  

D i s t .  No .  4 .  3  s t r e ams  @ 1 7 5  ga l . -  535  ga l .  

D i s t .  No .  5 .  3  s t r e ams  @ 175  ga l .=  52 5  ga l .  

No t  more  t han  n ine  o f  t he se  s t r e ams  a r e  t o  be  

u sed  a t  t he  same  t ime .  



Ruling Gradients.  

District  No. 1.  

Elevation of Low Water -  280.0 

Elevation curb at  center = 131.00 

Pressure Head (30x2.304) = 46.08 177.0 

Allowable drop in Prezometric Level 103.9 

Distance = 5,000 feet.  

Ruling Gradient -  103.9 = 30.59 f t .  per 
5 1,000 f t .  

District  No. 3.  

Elevation of Low Water 280.0 

Elevation of Center of District  190.0 

Pressure Head (30x3.304) = 69.1 359.1 

Allowable drop in Prezoraetric Level 28.9 

Distance =  5,350 feet 

Ruling Gradient -38,9 ^ .  ° 573- = 5.3 feet per 1,000 ft 

District  No. 3.  

Elevation of Low Water -  280.0 

Elevation of Curb at  Center of Dist.  -
189.3 "  

Pressure Head 20x2.304 -  46.0 3 3 5 / 3  

Allowable drop in Prezoraetric L e v e l  A A  V  



Distance - 4,300 feet. 

Ruling Gradient - 44.7 10.4 ft. per 1000 ft 
43.00 " 

District No. 4. 

Elevation of Low later 280.0 

Elevation of Curb at Center f 175.85 

Pressure Head 20x2.304- r 46.08 221.9 

Allowable Drop in Prezometric Level 58.1 

Distance = 4,500 feet. 

Rui ing Gradient - 5|4 - 12.9 f t. per 1>000 It. 
TT • O 

District No. 5. 

Elevation of Low Tatar 280.0 

Elevation of Curb at Center - 178.3 

Pressure Heal 20x2.304 * 46.0 224.3 

Allowable Drop in Prezometric Level 55.6 

Distance - 5,800 feet. 

Ruling Gradient r 55.65 _ ~ ^ 
573 9.6 ft. per 1,000 ft. 



Des ig n  o f  P ip ing  

Consumpt ion  by  D i s t r i c t s .  

F o r  o rd ina ry  consumpt ion  15 0  ga l l ons  pe r  c ap i t a  

pe r  da y  w i l l  be  cons ide r ed  t he  ave rage  c o n su m p t io n .  Th i s  

w i l l  g ive  t he  consumpt ion  b y  D i s t r i c t s  a s  fo l l ows :  

D i s t .  No .  1  1980  x  150  -  r , n r  ,  .  
60 ~x~24"— 06 gdla« per mm. 

D i s t .  No .  2  1200  x  150  
60  x~24  ga l 8 »  pe r  mm.  

D i s t .  No .  3  1360 x 150 , 
60  x  24  "  ga l s ,  pe r  m in .  

D i s t .  No .  4  2400  x  150  .  
60"x~24 50 Sal8* Per miri. 

D i s t .  N o .  5  2090  x  1 5 0  i 
60  x  34  ~  8  £ a l s #  P e r  m l n -

T he  f o l l owing  ana ly s i s  w i l l  b e  obse rved  i n  t he  

p ropo r t i on ing  o f  t h e  d ro f t .  I n  t h i s  ana ly s i s  t he  p r opo r ­

t i ons  a r e  s t a t ed  i n  t e rms  o f  t he  consumpt ion  f o r  each  

d i s t r i c t  a s  s t a t ed  above .  

Raub  S t r ee t  Rese rvo i r  t o  McC ar tney  S t r e e t  

1 3  o f  D i s t .  No .  1  f  5  o f  D i s t .  No .  2  
18  5  
+ 7^5 of Dist. No. 3 4- 6.5 of Dist. No. 4. 

14  1 4  

Ma in  a round  D i s t .  No .  1 .  

o f  D i s t .  No .1  



— • 

-

13. 

Sullivan Lane Main 
£ of Diet. No.3 
5 

McCartney St., Raub St., to Monroe St. 

fg of Dist- No.l + | of Diet. No. 2 + 

Dist. No.3 t 6^1 of Diet. No.4 
14 14 

McCartney St., Monroe St., to High St 

£_ of Dist. No.l f 5 of Dist. No.2 + 
18 5 
6.5 of Dist. No.4 
14 

McCartney St., High St., to Chestnut St. 

„ _ . „ 
3 of Dist. No.2 +• 4J5 of Dist. No.3 
5 14 

E. Raub St. Main 

6.5 of Diet. No.3 + 7.5 of Dist. No.4 +• 
14 14 
20 of Dist. No.5 
20 

E. Raub St., and Ridge St., to Broadhead and 

Monroe St. 

6.5 of Dist. No.3 + j\5 of Dist. No.4 + 
14 14 
10 of Dist. No.5. 
20 

Broadhead St., Monroe St., to High St. 

5_ of Dist. No.4 + 5_ of Dist. No.5 
TT 



13. 

Monroe Street Main 

3_ of Diet. No.3+ 3 of Diet. No.4 
14 14 

Chestnut St., Cattell St., Clinton St., 

Seeder St., High St., Main. 

6 of No.4 
14 

Main around Dist. No.5 

10 of Dist. No.5. 
30 

Location of Piping. 

Pipes •«•ill be laid as far an possible on the nor4h 

and east sides of the streets at a distance of 18 feet from 

the property line. 



Des ign  o f  Ma ins .  

The  m a in s  a r e  t o  be  de s igned  so  a s  t o  g i ve  

su f f i c i en t  p r e s su re s  f o r  bo th  o rd ina ry  and  f i r e  con ­

sumpt i on .  Th e  min imum s i z e  o f  p ine  t o  b e  u sed  i n  t he  

s y s t em i s  4 H .  The  p ipe s  a r e  de s igned  w i th  t he  a i d  o f  

t h e  d i a g ra m on  page  243  o f "Pub l i c  Wa te r  S upp l i e s  by  

Tu rneau re  a nd  Rus se l l . "  Th ey  a r e  d e s ig n ed  t o  econom­

i c a l l y  t ake  ca r e  o f  t he  o rd ina r y  consumpt ion  and  a t  t he  

same  t im e  t o  be  s u f f i c i en t  f o r  t he  f i r e  consumpt ion .  

Th i s  w i l l  be  done  i n  t h r ee  s t e p s .  

1 s t .  Th e  p ipe s  w i l l  b e  d e s ig n ed  so  t ha t  

t he  l o s t  head  pe r  100 0  f t .  i s  a s  n ea r  pos s ib l e  

t o  t he  ru l i ng  g r ad i en t .  

2 n d .  Th e  sy s t em w i l l  be  i nve s t i ga t e d  t o  

de t e rmine  w he t he r  t he  p r e s su re s  i n  +he  va r i ous  

d i s t r i c t s ,  unde r  o rd ina ry  consumpt ion  a r e  su f f  

c i e n t .  

3d .  The  sy s t em w i l l  b e  i nve s t i ga t e d  f o r  

su f f i c i en t  p r e s su re  unde r  f i r e  consumpt ion .  

( 1 )  S i z e  o f  P ipe s .  

Ra ub  S t .  Ma in -Rese rvo i r  t o  Raub  S t . ,  an d  

M c Car tney  S t .  Ru l ing  Grad i en t  i s  5 . 3  f t  pe r  

1 , 000  f e e t .  



Draugh t  on  p ipe .  

D ie t .  No .  1  18  x  2 0 6  -jg -  -  206  g .  p .  i n .  

D i e t .  No .2  5  x  125  -  1 5 r  —  -  i i d o g . p . m .  

C i s t .  N o . J  x  1  -  =  71  g .  o .  m.  
14  

D ie t .  No .4  6 . 5  x  250  -  n«  „  „  „  — -  l i b  g .  p .  m.  

To t a l  518  g .  p .  m.  

Use  8 "  p ipe .  

(F ro m  d i ag ram)  Los t  Head  pe r  1000  f e e t  =  7 . 0  f t .  

Th i s  va l t t f e  i s  h ighe r  t han  t he  r u l i ng  g r ad i en t ,  

bu t  w i l l  be  a ccep t ed  s i nce  t he  d i s t ance  i s  sho r t  and  

fo l l owing  va l ue s  w i l l  p robab ly  be  cons ide r ab ly  l e s s  t han  

t h e  r u l i ng  g r ad i en t .  

Ma in  Around  D i s t r i c t  No . l .  

Ru l i ng  Grad i en t  -  20 .59  f t .  p e r  1000  f t .  

Draugh t  on  p ipe .  

D i s t .  No . l  9_  x  206  -  103  
18 

Ü3e 4" pipe. 

(F ro m d i ag ram)  Los t  Head  pe r  1000  f t .  .  11 f ee t .  



Sullivan Lane Main. 

Ruling Gradient is 5.3 ft .  per 1000 ft  

Draught on pipe. 

Diet.  No.2 2 x 125 = 50 g. p. m. 
5 

Use 6" pipe. 

(From diagram) Lost Head per 1000 ft .= 50 g. p. m. 

McCartney St. ,  Raub St. ,  to Monroe St.  

Ruling Gradient = 5.3 feet per 1000 ft  

Draught on pipe; 

Dist.  No.l 9 _ x 206 m 103 g. p. m. 
18 

Dist. No.2 5, x 125 -  125 g. p. m. 
5 

Dist.  No.3 7.5 x 132 * 71 g, p, n, 
14 

Dist.  No.4 6.5 x 250 =• 116 g. p. m. 
14 

Total =  415 g. p. m. 

Use 8" pipe. 

(From diagram) Lost Head per 1,000 feet «4.5 feet.  

McCartney St. ,  Monroe St. ,  to High St.  

Ruling Gradient =? 5.3 ft .  per 1000 ft .  

Draught on pipe: 

Dist.  No.l 4_ x 206 » 46 g. p. m. 
18 

D i s t .  N o . 2  5  x  1 2 5  =  1 2 5  g .  p .  m .  
5 

Dist.  No.4 6^5 ^ ̂  x .'50 — 1 X o ^ • y)« Hi •  
287 g. p. m. 



Use 8" pipe. 

(From diagram) Lost Head per 1,000 ft .a 3.5 ft .  

McCartney St. ,  High St. ,  to Chestnut St.  

Ruling Gradient -  7.35 ft .  per 1000 ft .  

Draught on pine. 

D i a t .  N o . 3  3  x  1 3 5  -  5 0  g .  p .  m .  
5 

D i a t .  N o . 4  4 . 5  x  3 5 0  =RQ g. p. m. 
14 

Total -  130 g. p. m. 

Use 6M  pipe. 

(From diagram) Loat Head per 1000 ft .  = 3.5 ft .  

East Raub St. ,  Main-Reservoir to E. Raub St.  
and Ridge Ave., 

Ruling Gradient- 9.6 ft .  per 1000 ft .  

Draught on pipe. 

D i a t .  N o . 3  6.5 x 13c s 61 g. p. m. 
14 

D i a t .  N o . 4  7 . 5  x  3 5 0  =  1 8 4  g .  p .  m .  
14 

Diet.  No.5 30 x 318 -  318 g. p. m. 
30 

Total 413 g. p. m. 

Use 8" pipe. 

(From diagram^ Loat Head -  4.6 ft .  per 1000 ft .  

East Raub St.  and Ridge Ave., to Broadhead 
St. ,  and Monroe St.  



Ruling Gradient = 9.6 ft .  per 1000 ft .  

Draught on pipe. 

Diet.  No.. '5 6.6 x 133 -  61 g. p. m. 
14 

Diet.  No.4 7.5 x 250 = 134 g. p. rc. 
14 

Diet.  No.5 10 x 313 = 109 g. p. m. 
20 

Total 304 g. p. m. 

U9e 6" pipe. 

(From diagram) L09+. Head per 1000 ft  =  11 ft .  

Broadhead St. ,  Monroe St. ,  to Higl St.  

Ruling Gradient =  9.6 ft .  per 1000 ft .  

Diet No.4 5_ x 250 =  89 g. p. m. 
14 

Diet.  No.5 5_ x 218 = 55 g. p. m. 
30 

Total -  144 g. p. ni. 

Use 6" pipe. 

(From diagram) Loat Head per 1000 ft .a 3.0 ft .  

Monroe St. ,  Main. 

Ruling Gradient -  10.4 ft .  per 1000 ft .  

Draught on pipe. 

Diet.  No.3 3_ x 13? -  28 g. p. m. 
14 

Diet.  No.4 3_ x 350 = 54 g. p. m. 
14 

Total = 82 g. p. m. 

Uee 4" pipe. 

(From diagram) Loet Head per 1000 ft .  =  7.5 ft .  



19. 

Chestnut St., Cattell St., Clinton St., 
Reeder St., High St., Main. 

Ruling Gradient - 10.4 ft. per 1000 ft. 

Draught on pipe. 

Dist. No.4 6_ x 250 = 108 g. p. m. 
14 

Use 4" pipe. 

(From diagram) Lost Head per 1000 ft. = 12.0 "ft. 

Main Around District No.5. 

Ruling Gradient a 9.6 ft. per 1000 ft. 

Draught on pipe. 

Dist. No.5 10 x 218 - 109 g. p. m. 
20 

Use 6" pipe. 

(From diagram! Lost Head per 1000 ft. = 1.7 ft. 



2d. 

20/ 

Investigat on to Determine 'Pressures 
under Ordinary Consumption 

District No.l.  

Elevation of Low Water -  280.03 

Elevation of Curb at Center s 131.00 

Difference of Elevation = 149.03 

Equivalent Pressure -  149.03 -  64.5 lbs. 
2.304 

Lost Heads. 

Reservoir to McCartney and Raub St.a.,  8" pipe. 

Lost Head per 1000 ft .  =7.0 

Distance 8000 ft .  

Lost Head « 7.0 x .8 •  5.6 ft .  

McCartney and Raub St. ,  to Jenks and Monroe St.  
4" pipe. 

Lost Head per 1000 ft .  

Distance 3200 ft .  

Lost Head = 3.2 x 11.0 = 35.2 ft .  

Jenks and Monroe to Center of Diet.  4" pipe. 

Deau^ht s  1 x 206 = 12 g. p. m. 
18 

The Lost Head per 1000 ft . ,  for such a anr.ll  
quantity can not be determined from the 
diagram, therefore, assume the Lost Head to 
b e  1 . 0  f t .  

The total Lost Head is 5.6 f 35.2 t  1.0 -  42.8 ft .  

Equivalent pressure * 43.8 •  18.5 lbs. 
2.308 

Pressure at center of district is 64-18.5 -45.5 lbs. 

Minimum Pressure required = 20 lbs. 



District No.3 

Elevation of Low Water 380.0 ft 

Elevation of Center of District. = 190.0 ft. 

Lost Heads. 

Reservoir to Raub an1 McCartney St., (see 
computations for Dist. 1) 

Lost Head - 5.6 feet. 

Raub ani McCartney St., to McCartney and Monroe 
Street 8ff pipe. 

Lost Head per 1000 ft. - 4.5 ft. 

Distance • 1<00 ft. 

Lost Head =4.5 x 1.7 =• 7.65 ft. 

MCCartney-M-nroe St., to Hi?h St. 8n pipe. 

Lost Uead per 1000 ft - 3.5 

Distance = 1100 ft. 

Lott head = 1.1 x 3.5 = ;.75 ft. 

Sullivan Lane Main. 6" pipe. 

Lost Head per 1000 ft. =.50 ft. 

Distance z 1200 ft. 

Lost Head = 1.2 x 50 « .6 ft. 

Difference in Elevation 90.0 ft 

Equivalent Pressure - 90.03 
27 304 

39.1 lbs 



To center of District 4" pipe. 

Draught 1_ x 135 = 35 g. p. m. 
5 

Assume the Lost Head - 1.0 ft. 

Total Lost Head = 5.6 + 7.6 + 3.8 
+.6 +1.0 =• 17.6 ft. 

Equivalent Pressure =7.8 lbs. 

Actual Pressure at 
Center of District -39.1-7.8=31.3 lbs. 

Minimum allowa ble Pressure =30 lbs. 

District No.3. 

The water consumed in Districts No. 3 -ind No. 4 

can be considered as supplied by either the McCartney St., 

Main or the Broadhead St., Main. The distances to the 

«enter are about equal, the larger amount of wa+er passes 

through the McCartney St., Main, but the Broadhead . 

Main is of smaller in size. The Broadhead St., Main -.ill 

give the greater lost heads, therefore, it will be con­

sidered in the investigations. 

Elevation of Low Water = 280.0 

Elevation of Center of Dist. No.3. — 189.2 

Difference in Elevation. = 90.8 

Equivalent Pressure - 39.3 

Lost Heads. 

Reservoir to E. Raub and Ridge Ave., 8" pipe. 

Lost Head per 1000 ft. r 46 ft. 



23. 

Distance - 500 ft. 

Lost Head = .5 x 46 ; 2.3 ft. 

E. Raub and Ridge Ave., to Broadhead St., 
and Monroe St., 6" pipe. 

Lost head per 1000 ft. =11 ft. 

Distance = 2000 ft. 

Lost Head 2 x 11 - 22 ft. 

Broadhead and Monroe to Monroe and Porter St. 
4" pipe. 

Lost Head per 1000 ft = 7.5 ft. 

Distance = 1000 ft. 

Lost head =7.5x1 s 7.5 ft. 

To Center of District. 4" pipe. 

Draught = 1^. x 132 = 10 
14 

Assume the lost head c 1.0 f + . 

Total lost head =. 2.3 +• 22 t 7.5 + 1.0 
= 32.9 ft. 

Equivalent Pressure = 14.4 lbs. 

Actual Pressure at Center of Dist. 
,39.3-14.4 = 24.9 Jba. 

Minimum allowable pressure - 20 lbs. 

District No.4. 

Elevation of Low Water r 380.0 

Elevation at Center of Dist.- 175.8 

Dipference in Elevation - 104.1 

Equivalent Pressure - 45.2 lbs. 



24 .  

Lost Head9. 

Reservoir to Broadhead and Monroe (see 
computations for No. 3^ 

L08+ Head = 2.3 -  22 s  25.3 f t .  

Broadhead and Monroe to Broadhead & High 6" pipe. 

Lost Head per 1000 f t  r  3.0 f t .  

Distance z 750 f t .  

Lost Head -  3.0 x 7.5 = 2.25 i t .  

Broadhead and Hi£h St. ,  to Clinton and P rier ot.  

Lost Head ^er 1000 f t  -  12 f t .  

Distance = 1250 f t .  

Lost Head = 1.25 x 13 r  15 f t .  

To Center of District .  4" pipe* 

Draft on pipe. 

Dist.  No.4. 1 x 250 = 18 g.  p.  m. 
14 

Assume a l03t head of 1.0 f t .  

Total L09t Head = 25.3 +• 2.3 + 15 + 1.0 = 43.6 

Equivalent Pressure -  1 8-5 15b. 

Actual Presaure at  Center of Diet.=.45.3- ^  ̂  

Minimum allowable Pressure -  20 l b a-

District  No.5 

Elevation of Low water.  = 280.0 f t .  

Elevation of Center of District  -  179.4 f t .  

D i f f e r e n c e  of Elva+ ion -  100.6 f t .  

Equivalent Pressure -  4 3 , 5  l b a* 

Lost Heads. 



2 5 .  

Reservoir to Broadnead St. ,  and High St.  
(see computation for Diat.  No.^ 

Loat Head = 25.3 -  3.3 = 27.6 f t .  

Broadhead and High to Meixall  and Burke 4 pipe 

Lost head per 1000 f t  r  1»? ft* 

Distance = 1900 f t .  

Lost head r  1*9 x  1•? - 3.3 ft /  

Meixell  and Burke to Center of Diat.  4" pipe. 

Draught on Pipe. 
x 318 = 10.9 

20 
Aasuire the los+ head to be 1.0 f t .  

Total Lost Head -  37.6 -  3.2 -  1.0 -  31.8 ^t .  

Equivalent Pressure -  1 3  •7  lbs.  

Actual Pressure at  Center of Diet.  ^ 
4 3 . 5 -  1 3 . 7  

Minimum. allowable Pressure -  20 lb B-

3d. I n v e s t i g a t i o n s  of Pressures at  tine of Pire. 

Proper f ire pressure may be provided either by 

increasing the pressure in the pipes through the use of 

pumps in the main, or by raising the elevation of the 

"ater surface; or by means of f ire sngines. 

Ths College Hill  eection le so uneven that ar.  

increase of pressure sufficient to meet the demands In 

time of f ire at the higher portions, mould cause e pree.ure 

« onmiirh to iniure the plumbing, in the lower portions large enough to inj 
mu i  é* fhprpfore assumed in this deeign. The use of fire engines is thereiore 



3 6 .  

The Consumption at time of fire is divided into 

two parts. 

(1) The water actually used in fire streams. 
To find this, two fires will be con­
sidered as occurring simultaneously, 
one in the district under investigation 
and one in that other district where it  
will produce the greatest lost head at 
the center of the district in question. 
Each of these fires are considered to 
take all  the fire streams allotted to 
its district, 

(3) The water consumed for domestic purposes 
during the fire, which in this design, 
will be taken as 90 gallons per capita 
pe r day. 

As previously stated the allottnent of fire streams 

ie as follows: 

District No. 1 3 streams ® 175 gals. per min. 
3 streams @ 175 gals. per min. 

District No.3 4 streai. s  @ 350 gals. per min. 

District No.3 3 streams @ 175 gals. pe r min. 

District No.4 3 streams @ 175 gals. per min. 

District No.5 3 streams @ 175 gals. per min. 

The amount consumed (in gallons per minute! fo r  

domestic use during fires is: 

District No.l 1980 x 90 s 124 g. P. m. 
^ x 60 

District No.3 1300 x 90 - 75 g. P. m. 
24 x 60 

District No. 3 1360 x 90 - 79 g. P- m. 
34 x 60 

District No.4 2400 x 90 s 150 g • P • m. 
24 x 60 

District No. 5 3090 x 90 - 131 g. P. m. 
34 x 60 
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District No.l.  

Elevation of Low Water. r 380.0 
Elevation of Center of District -  131.0 
Allowable drop in Prezometric Level > 149.0 

The greatest lost head will occur with fires in 

Districts No.l and No.3. 

The amount of water consumed in the districts 

affected would be as follows: 

District Domestic Fire Total 
No. Consumption^Consumption 

1 124 525 649 

3 75 1350 1425 

3 79 79 

4 150 150 

Lost Heads. 

R e s e r v o i r  to Raub and McCartney St. 8" pipe, 

Draught on Pipe. 

District No.l 18 x 649 = 649 g. p. m. 
18 

District No.2 5 x 1350 -  1425 g. p. m. 
5 

District No.3 7.5 x 79 -  43 g. p. m. 
'  14 

District No.4 6&B x 150 -  69 g. p. rc. 

Total * 2206 g. p. ro. 

r itA, f t .  -  8 5  f t .  Lest Head pe 

Dis t a n c e  -  ® 0 0  f t *  

Lost Head 85 x . 8  = 68 ft.  

As this gives nearly one half of the lost head 

in a very short distance, it  is evident that a larger 

pipe must be used. Try a 10" pipe. 



28. 

Lost Head per 1000 ft. - 30 ft. 
Distance « 800 ft. 
Lost Head = 30 x .8 • 24 ft. 

McCartney and Raub to Jenks and Monroe. 4" pipe. 

Draught on Pipe. 

Diet. No. 1 9 x 649 = 325 g. p. ns. 
18 

Lost Head per 1000 ft * 80 ft. 
Distance = 3300 ft. 
Los t head 80 x 3.3 = 356 ft. 

This is excessive. Try 6" pipe. 

Lost Head per 1000 ft. - 12 ft. 
Distance « 3200 ft. 
Lost Head « 3.2 x 12 = 38.4 ft. 

Jenks and Monroe St. to Center of District 4" pipe. 

Draught on pipe. 
_1 x 649 - 36 g. p. ni. 
18 

Lost Head per 1000 ft. = 3.0 ft. 
Distance - A 
Lost Head - 2;° " • A 
Tptal Lost Head - 244-38.442.0- 64.4 . . 
Allowable Lost Head -

District No.2. 

The lost head will be greatest with fires in 

Lstrict6 No.2 and No.4. 

The quantities needed for the various districts 

re* District Domestic Fire Total 
No! ' Consumption Consumption 

124 134 

J 75 1350 1425 
2" 70 
3 !50 525 675 



29. 

Elevation of Low Water -  280.0 

Elevation of Center of District r  190.0 

Allowable Lost Head = 90.0 

Lost Heads. 

Reservoir to Raub and McCartney St.  10" pipe. 

Draught on Pipes. 

Eist.  No.1 18 x 124 = 124 g. p. tt .  
18 

Diet. No.2 5 x 1425 » 14¿ 5 g. p. nr.• 
5 

it .  Diet.  No.3 7_J> x 79 = 43 g. p 
14 

Diet.  No.4 6.5 x 675 3 313 g. p. it .  
14 

Total « 1905 g. p. m. 

Lost Head per 1000 ft.  =  23 ft .  

Distance = 8 0 0  f t '  

Lost Head .8 x 22 = 17.6 ft .  

McCartney and Raub to McCartney and Monroe 8" pipe 

Draught on Pipe. 

Dist.  No.l _! * 1 2 4  = 6 2  p* 

Diet.  No.2 1 x I4 2 8  - 1 4 2 5  6* P-

Diet.  No.3 Ll x 79 -  43 g. p. m. 

Dist.  No.4 6j6 x 675 = 312 g. p. m. 

Total = 1828 g. p. a.  

Lost Head per 1000 f t  ; 60 f t .  

= 1700 ft. 
Distance 

Lost Head 1.7 x 50 « 103 f t .  

T h i s  i s  e x c e s s i v e .  Try 10" pipe. 
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Lost Head per 1000 ft. - 21 ft. 

Lost Head - 1.7 x 21 r 35.7 ft. 

McCartney and Monroe to McCartney and High 8" pipe. 

Draught on Pipe. 

Diet. No.l 4 x 124 = 37 g. p. as. 
18 

Diet. No.2 5 x 1425*1425 g. p. be. 
5 

Dist No. 3 6¿5 x 675= 313 g. p. m. 
14 

Total = 1765 g. p. m. 

Lost Head per 1000 ft = 55 ft. 

Distance * H00 ft. 

Lost Head . 1.1 * 55 = 60.5 ft. 

This is excessive. Try 10" pipe. 

Lost Head per 1000 ft. = 19 ft. 

Lost Head = 1.1 x I9 - 20,9 ft* 

Sullivan Lane Main. 6 rifK' 

Draught. 

Di«t. No.2 3 x 1425 - 570 g. p. »• 
5 

Lost Head per 1000 ft. = 35 ft* 

_ , . -_1200 ft. 
Distance 

Lost Head - 55 x 1.2 - 42 ft> 

This is excessive. Try 8" pipe. 

Lost Head per 1000 ft = 8 ft. 

A = 1300 ft. 
Distance 

Lost Head = 8 x 1.3 =0.6 ft. 



31. 

To Center of District  4" pipe. 

Draught on Pipe. 
1_ x 1435 -  385 g.  p.  m. 
5 

Lost Head per 1000 f t  =  70 f t .  

Distance .  550 f t .  

Lost Head -  .55 x 70 -  38.5 f t .  

This is excessive. Try 6" pire.  

Lost Head per 1000 f t .  -  9.5 f t .  

Lost Head * .55 x 9.5 = 5.3 f t .  

Total Lost Head -  17.6 + 35.7 + 20.9 + 
9.6 f 5.3 =• 89.0. f t .  

Allowable Lost Head = 90.0 f t .  

District  No. 3.  

The greatest lost head occurs with fires in 

Districts No. 2 and No. 3.  

The quantities needed for the various districts 

would then be: 

Dist.  Domestic Fire Total 
No. Consumption Consumption 

1 134 1 2 4  

3  75  1350 1435 

3  79  535 654 

4 150 150 

Elevation of Low water = 280.03 

Elevation of Center of District  =_189_.20 

Allowable Lost Head ~ -0.83 



Lost Heads. 

Reservoir to Raub and McCartney Street. 10" pipe. 

Draught on Pipe. 

Dist. No.l 18 x 124 a 124 g. p. m. 
18 

Diet. No. 2 5 x 1425 -1425 g. p. n. 
5 

Dist. No.3 7.5 x 654 - 350 g. p. ns. 
14 

Diet. No.4 6^5 x 150 80. g. p. m. 
14 

Total = 1979 g. p. rc. 

Lost Head per 1000 ft - 23 ft. 

Distance = 800 ft* 

Lost Head = .8 x 33 = 18.4 ft. 

McCartney and Raub to McCartney and Monroe 10- pipe. 

Draught on Pipe. 

Dist. No.l _! x 134 * 62 g. p. m-
18 

Dist. No.3 5 x 1425 =1435 g. p. *• 

Dist. No.3 x 654 = 350 g. P- *• 

Dist. No.4 ¿Ix 150 - 60 g. P- »• 

Total' -«I7 «• P- B-

Lost Head per 1000 ft. = 33 ft. 

- 1700 ft. 
Distance 

TT A 1  7 x 2 3  —  3  7 . 4  f t .  Lost Head = 1•< x 

. Unnroe to Mon.oe and Reeder 4" pipe 
McCartney and Monroe xo 

Draught on Pipe. 

Diet. No.3 J. x 654 = 140 g. p. «• 

Dist. No.4 150 e 35 8- P- »• 

UTotal = "3 8- P- *• 



Lost Head per 1000 ft. - 38 ft. 

Distance =900 ft. 

Lost Head - .9 x 38 =35.3 ft. 

To Center of District. 

Deaught on Pipe. 

1 x 654 =46 g. p. m. 

Lost Head per 1000 ft « 3.0 ft. 

Distance --1300 ft. 

Lost Head = 3.0 x 1.3 0 3.6 ft. 

Total Lost Head = 18.4 + 37.4 + 35.2 t 3.6 =84.6 ft 

Allowable Lost Head =90.8 ft 

District No. 4. 

The greatest lost head occurs when fires are in 

Districts No.3 and No.4. 

The quantities needed in the various districts 

are as follows: 

| Dist. Domestic Fire Total 
No. Consumption Consump icn 

1 134 124 

3 75 
79 

' 1350 1435 

3 79 

!: 4 150 525 675 

Thie is the same arrangement as used to 

investigate fire pressures in District ho. 

Elevation of Low Water m 280.0 ft. 

.. ,.<• ppnter of Tistrict\?5-• f tj_ | Elevation of Center 104-1 ft. 

Allowable Lost Head 
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Loat Heads. 

Reservoir to McCartney and High St.  
(See computations for Diet.  No.3) 

Lost Head = 17.6 + 35.7 * 30.9 -  74.3 

McCartney and High to McCartney and Ches+nut 
6" pipe. 

Draught on Pipe. 
« 

Diet. No.3 3 x 1425 = 855 g. p. m. 
5 

Dist.  No.4 4 x 675 = 193 g. P- m. 
14 

Total =1047 g. T>. m. 

Lost Head per 1000 ft  =• 150 ft .  

Distance = 900 f t .  

Lost Head .9 x 150 =. 13500 

This is exceeaive. Try 8" pipe. 

Lost Head per 1000 ft .  -  33 ft .  

Lost Head * 3 0  •7  f t* 

McCartney and Chestnut to Clinton 4 Porter 4- pipe. 

Draught. 

Diet.  No.4 4^x 675 s 192 g. p. tc. 

Lost Head per 1000 ft .  •= 35 f t .  
_, , -  1100 ft .  Distance 

Lost Head 1.1 x 35 -  38.5 ft .  

This is e x c e s s i v e .  Try 6 pipe. 

Lost Head per 1000 ft .  .  5.0 ft .  

Lost Head ^ 1.1 * 5-° =• 5 , 5  f +" 
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Clinton and Porter St. ,  to Center of District .  
4" pipe. 

Draught on Pipe. 

Diet.  No.4 1 x 654 = 46 g.  p.  a.  
14 

Lost Head per 1000 f t  -  3.0 f t .  

Distance = ?00 ^• 

Lost Head is 3 . O x . 7  -  3 . 1  f t .  

Total Lost Head = 74.3 t  20.7 + 5.5 + 3.1 = 102.5 ft  

Allowable Lost Head — 

District  No.5. 

The greatest lost head occurs with fires in 

districts No.4 and No.5. 

•  The quantit ies  needed for the various dlatricts 

are: 
ví r p  Total Diet.  Domestic t i r t  .  4„_ 

No. Consumption Consumo 
__ 79 

J  72 
coc 675 

4 150 
525 5 131 5 d í 5  

.  W a t p r  -  2 8 0 . 0  f t .  
Elevation of Low Wa.er 

-  ranter of Diet.  ^ l?®*4  f t* Eleva t ion  of Center u 
_ .  -  100.6 f t .  

Allowable Lost head 

Lost Heads. 

• r Raub St. & R^ge Ave. 8" pipe. 
Reservoir to E. R 

Draught on Pipe* 



Dist. No.3 6.5 x 79 - 37 g. p. m. 
14 

Dist. No.4 7.5 x 675 r 362 g. p. in. 
14 < 

Dist. No.5 30 x 656 656 fe. p. m. 
20 

Total 1055 fe. p. ffi. 

Lost Head per 1000 ft. - 24 ft. 

Distance - 500 ft. 

Lo^t Head - .5 x 24 «18 ft. 

E» Raub and Ridge Ave to Broadhead and Monroe St. 
6 pipe• 

Draught on Pipe. 

Dist. No.3 6j5 x 79 ^ 3? g. p. m. 

Diet. No.4 7^5 x 675 r363 g. p. m. 

Diet. No.5 10 x 656 r328_g. P- »• 
20 

Total -727 g, p. m. 

Lost Head per 1000 ft =• 50 ft. 

Distance -8000 fU 

Lost Head r 50 x 3.0 = 100 ft. 

This is excessive. Try 8 pipe. 

Lost Head per 1000 ft r 12 ft. 

Lost Head » 2.0 x 12 r 34 ft. 

. Vnnrn(> qt. to Broadhead and High 
Broadhead 6" pipe. 

Draught on Pipe. 

, x C T 675 r 265 g. p. »• Dist. No.4 5 x bfo 

. No.5 t*656 = 164 g' " Diet 

total = 429 «• p" 
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Lost Head per 1000 f t .  » 30 f t .  

Distance 700 f t .  

Lost Head :  ,7 x 20 14 f t .  

Broadhead and High St.  to Meixell  and Burke St.  
6" pipe. 

Draught on Pipe. 

Dist.  No.5 10 x 656 a- 328 g.  p.  m. 
20 

Lost Head per 1000 f t .  -  11 f t .  

Distance -  ^ • 

Lost Head -  11 x 1.9 -  30.9 f t .  

Meixell  and Burke to Center of District  4" pipe. 

Draught on Pipe. 
1 x 656 = 33 g.  P. 

30 

L03t  Head per 1C00 f t .  r  3.5 ft . .  

rw x - 600 ft. Distance 

Lost Head = 3-5 x .6 *1.5 f t-
j i o i. ?d 1 14 ^ 20.9 1.5 *72.4 ft. Total Lost Head r  12 «• 3* + 
„ .  -100.6 

Allowable Lost jlead 



38. 

Investigation to Determine Pressures under 
Ordinary .with Accepted Sizes of Pipes. 

District No.l. 

Pressure Equivalent to Drop in Elevation - 64.5 lbe 

Lost Heads. 

Reservoir to McCartney and Raub. 10" Pipe. 

Lost Head per 1000 ft v 3.3 ft. 

Distance " 800 ft. 

Lost Head *• .8x3.3 1.3 ft. 

McCartney and Raub to Jenks and Monroe 6 Pipe. 

Lost Head per 1000 ft s 1.5 ft. 

Distance -.3300 ft. 

Lost Head - 3.3 x 1.5 4.8 ft. 

Jenks and Monroe to Center of District. 

Lost Head as Before - 1.0 ft. 

Total Lost Head * 1.8 + 4.8 * 1.0 - 7.6 

* 3 3 
Equivalent Pressure 

Actual Pressure at Center of Cüt.^^ ̂  
64•D—¿ • ¿ 

District No.3. 

i0n+ to Drop in Elevati n -r39.1 lbs. Pressure Equivalent to urop 

Lost Heads. 

Reservoir to McCartney and Raub. 

Lost Head (see computations for Mat. lo.lW 1.8 

M^tnev and Raub to McCartney and Monroe 



Lost Head per 1000 f t  -1.5 f t .  

Distance -1700 ft .  

Lost Head = 1.7 x 1.5 *3.6 ft .  

McCartney r  Monroe to High Sts. -  10" pipe. 

L o s t  H e a d  p e r  1 0 0 0  f t  r  . 8  f t .  

Distance cs 1100 ft .  

Lost feead r  1.1 x .8 - .9 ft .  

Sulliean Lane Main 8" pipe. 

Lost Head per 1000 ft  r  • !  ft.  

Distance ~ l2 f10 ft* 

Loot Head - l . S x . l  -  . 1  f t .  

To Center of District. 6" pipe. 

Lost Head 5  1  *° f t• 

Total Lost Head -  1 .8  + 3 . 6  +  . 9  
+  . 1  + 1 . 0  •  b * 4  

Equivalent Pressure -3-8  l b e* 

Pressure at Center of Diet.  ^ ^  
39.1 + o*o 

District No. 3. 
,  -1 + +A nrot) in Elevation 39.3 lbs. Pressure Equivalent to Drop 

Lest Heads. 

E. Raub- Reservoir to Ridge Ave. 8 

lost Head par 1000 ft>3.6 ft .  
;3000 ft .  

Distance 

Lost Head - 2 x 3.6 --5.2 



4 0 .  

To Center of District.  4" pipe. 

Lcét Head (See previous computations)-
7.5 + 1.0 -  8.5 ft .  

Total Lost Head r 2.3 4- 5 .2 -j 8.5 - 16.0 ft .  

Equivalent Pressure -  7.0 ft .  

Pressure at Center of Dist.-i39.3i '  
7.0 -  32.3 lbs. 

District No. 4 .  

Pressure Equivalent to Drop of Elevation -  45.2 lbs. 

Lost Heads. 

Reservoir to Broadhead and Monroe. 

Lost Head (see computations for Diet.  
No.3);2• 3 — 5.2 t  7.5 ft .  

Broadhadd and Monroe to Broadhead and High St.  
6" pipe. 

Lost Head (See previous computations)t 
2.25 ft .  

To Center of District.  4" P^6 '  

Lost Head (as before) r  1.0 ft .  

Total Lost Head ? 7.5 + 2.3 + 1.0 ft  = 10.8 
-  4 # 7  Equivalent Pressure 

Pressure at center of Diet,  r  4 5 . 8 * 4 . 7 , 4 0 . 5  

District No. 5. 
* rirnn in Elevation -  4 3 . 5  lbs. Pressure Equivalent to Drop 

Lost Head. 

Reservoir to Broadhead and High S 

L o 8t  Head citation._for Di.t .  



Broadhead and High to Meixell and Burke 6" pipe. 

Lost Head per 1000 ft  -1.5 ft .  

Distance * 1900 ft .  

Lost head -  1*9 x 1.5 -2.9 f t .  

To Center of District.  

Lost Head (as before) *• 1.0 ft .  

Total Lost Head r  9.8 + 3.9 * 1.0 * 13.7 ft .  

Equivalent Pressure -6.0 ft .  

Pressure at Center of District 
45.5 + 6.0 *37.5 lbs. 
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Summary. 

From these investigations, the following sixes of pipes 

are found to ve correct.  

Main. Size. 

Raub St. Reservoir to McCartney St.  10" 
c* Main around District No. 1.  c  

Sullivan Lane Main. 

McCartney St.  Raub St.  to Monroe St.  10" 

McCartney St.  Monroe St.  to High St.  

McCartney St.  High St.  to Chestnut, St.  

E. Raub St.  Reservoir to Ridge Ave. 

F. Raub St.  and Ridge Av e to Broadhead and Monroe 

Broadhead St.  Monroe to High St.  

Monroe St.  Main. 

Main Around District No. 5. 

Pipe8 across College Campus 

All other Pipes. 

4" 

Chestnut St.- Cattell- Clinton -  Reeder -  High St.  
6"  

6" 

4 H 



Lo ca t i o n  o f  Va lve s ,  Was t e  ha lve s ,  B low-
o f f  Va lve s  and  Hydra n t s .  

The  p r ac t i c e  o f  p l ac ing  va lve s  va r i e s  i n  d i f f e r en t  

c i t i e s .  In  som e  c i t i e s  fou r  va lve s  a r e  p l a c e d  a t  a l l  

i n t e r s ec t i ons .  I n  t h i s  de s ign  t he  va lve s  a r e  p l aced  acco rd ­

ing  t o  t he  fo l l owing  cons i de r a t i ons  wh ich  e f f e c t  a  cons ide r ­

ab l e  s av ing  and  a r e  c o r r e c t  f o r  t he  cond i t i ons  i nvo lved .  

( 1 )  A va l ve  i s  p l aced  whe reve r  a  sma l l  p ipe  
j o in s  a  ma in .  

( 2 )  Va lve s  a r e  p l aced  i n  t he  ma ins  so  t ha t  
i f  a  b r eak  occu r s  i n  one  ma in ,  i t  ne e d  
no t  h ind e r  t he  ope ra t i  n  o f  any  o t he r  
ma in .  A l so  i n  t he  ca se  o f  l ong  ma ins ,  
v a lve s  a r e  p l aced  so  a s  t o  cu t  o f f  a  
s ec t i on  o f  t h e  ma in .  

( 3 )  Va lve s  a r e  p l aced  on  sm a l l  p i pe s  so  t ha t  
any  b r eak  can  be  pepa i r ed  w i thou t  e f f e c t i n g  
l e s s  t han  t h r ee  and  more  t han  f i ve  s ec t i ons  
o f  p i pe .  The  l oca t i ons  f o r  t he se  va lve s  
a r e ' f ound  b y  ex p e r imen t .  The  comb ina t i on  o f  
va lve s  r equ i r i ng  t he  l e aB t  number  i s  u sed .  

I n  acco rdance  w i th  t he se  cons ide r a t i ons ,  va lve s  

f o r  t h i s  de s ign  a r e  p l aced  a s  shown  on  t he  accompany ing  b^ue  

p r i n t .  
E low -o f f  va lve s  a r e  p l aced  a t  t he  l ow  po in t s  o f  

t h e  de s ign .  
Was t e  Va lve s  a r e  p l ace d  i n  each  d i s t r i c t  i n  

s u f f i c i en t  number s  t o  was t e  t he  wa t e r  i n  t he  d i s t r i c t  w i th  

bu t  l i t t l e  inconve n i e nc e  t o  co ns umer s .  



Hydrant3 will not be placed at every corner. Thia 

is a residential district and provision is made in the design 

for a large number of fire streams, therefore, hydrants will 

be placed on the south, west corner of alternate blocks. 

The position of all valves, waste-valves, blow-

offs and hydrants are shown on the accompanying blue prints. 



Computation of Cost.  

The amounts of various sized pipes used in this 

design are as follows: 

10 in. pipe 3410 ft .  

8 in. pipe 10000 ft .  

6 in. pipe 18500 ft .  

4 in. pipe 38560 ft .  

To this must be added allowances for elbows, 

tees and four way-tees as follows: 

101 pipe 1 7  f t* 

8" pipe 4 0  f t* 

6" pipe f t* 

4" pipe 0 8  f t* 

The total of these two items is as follows: 

10" pipe 3 4 2 7  f t* 

8" pipe 1 0 0 4 0  f t '  

6" pipe 1 8 5 6 2  f t '  

4" pipe 3 8 6 4 8  f t* 
All pipe will be cast iron pipe, standard thick­

ness and in twelve foot lengths with hub ends. 

The bumber of valves used is: 

10" valves 7  

8" valves 1 0  

6" valves 0  

4" valves 



46 .  

The number of hydrants used is 49. These hydrants 

are post fire hydrants with one steamer nozzle and two 2 

Hose Nozzles. 

Cost Data. 

The cost of pipe per foot laid complete is as 

follows: 

10" pipe fl .30 

8" pipe ¿*1.20 

6" pipe 

o
 

0» • 

4" pipe 0 .80 

The cost of sralves (in place) is as follows 

10" valves #40.00 per valve 

8" valves •#25.00 per valve 

6" valves •# 18.00 per valve 

4" valves •#11.00 per valve 

The cost of hydrants in place is $30.00 per 

hydrant. 



47. 

The total coat of the design is aa follows: 

10" pipe laid complete 3437 ft #1.30 - 4455.10 

8" pipe n n 10040 ft 1.20--13048.00 

6" pipe tt it 18563 ft 90= 16705.80 

4" pipe tt •t 38648 ft 0 80= 30918.40 

10" valves in place 7 §40.00= 380.00 

8" valves tt It . 10 @ 35.00 --250.00 

6" valves tt II 6 & 18.00 = 108.00 

4" valves It It 99 11.00 =1089.00 

Hydrants It tt 49 30.00 =1470.00 
§67334.30 

Total Coat. 


