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') ~~CTlCEPROBLEMS 8.1: Wet Well Capacity 

1.	 What is the gallon capacity of a wet well 10 ft long, 10 ft wide, and 8 ft deep? 

VQ \ VVVlC = (\ 0 ft)( \0 ~) ( ~ -ft-) 

Vc>\vW\ c. = lccsoo ~3.) l-=t- .'":I'~ ~.;~) 

2.	 A wet well is 12 ft long, 10 ft wide, and contains water to a depth of 6 ft. How many 
gallons ofwater does it contain? . 

VO\vVVl~ - l\2~)l\o-f\-)(b~) 

V 0 \ v r:. - ( "+ '20 .(t ~).( =7-. \4 "is ~~)VV) 

3. What is the cubic feet capacity of a wet well 8 ft by 8 ft with a maximum depth 
of6ft? 

)
 



.130 WB Chapte,. 8· WASTEWATER COLLECTION AND PREliMINARY TREATMENI' 

(
 
4.	 The maximum capacity of a wet well is 4787 gallons. If the wet well is 10 ft long and 

8 ft wide, what is the maximum depth of water in the wet well? 

\)C)\V1rV'tC = '-+,f<:ts3- Sc;...\ 
":7-.4"'i:s ~ 

~.3 

VO\VVVlI:., = 6'40.(.\.3 

(,,40 ~'3 

l\O~)l"'~) 

5.	 A wet well is 8 ft long and 6 ft wide. If the wet well contains water to a depth of 
2.8 ft, what is the volume of water in the wet well, in gallons?
 

Vo\v~ c:. = l<is'~) l Co (+.) ("2,<34)
 
~.:; 

~ _ ('"34. '-\ ~3) (-=t.'-\~ oft.;)) 

ANS " 0 0 0 t) 4>\ \ 
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) PRACTICE PROBLEMS 8.2: Wet Well Pumping Rate 

1.	 A wet well is 8 ft by 8 ft. During a S-minute pumping test, with no influent to the well, t\ 

a pump lowers the water level 1.6 ft. What is the pumping rate in gpm? 

= <"<:6~)t<6-+\-)t\.(,4) 

3 ~ 'V0 \ VVV'I <: = (\0'2...4 -Ct ) l+.4~ ~a) 

-=I- to (P '::) CA. \ 

5	 """\,,", 

ANS \ 5:3 Of>"'" 

2.	 A wet well is 10 ft by 12 ft. During a 3-minute pumping test, a pump lowers the wa~ 
lev~l 1.1 ft. What is the gpm pumping rate? (Assume no influent to the well during the 
pumping test.) 

Vo\v~~ =. <.. \0 ~)c..\"'2.. ~)l \,\ 4) 

~)"\Jo\vVV\f!.. _ (\~'2.. ~~)·t=l-.4'6 .~3 

ANS :3> '2 q ~ p "'" 

3.	 The water level in a wet well drops 19 inches during a 3·minute pumping test. 
There was no influent to the wet well during the pumping test. If the wet well is 
8 ft by 6 It, what is the pumping rate in gpm? 

\q \",c..."'~::l 

\"2.. \'" /4 )VO\VVVlC!. = 

Ro.+c: = 

ANS \ C6 9 <c p ~ 

)
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4. During a period when there is no pumping from the wet well, the water level rises 
0.7 ft in one minute. If the wet well is 8 ft long and 7 ft wide, what is the gpm flow 
rate of wastewater entering the wet well? 

ANS 2.93 ~pw, 

-.
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) PRACTICE PROBLEMS 8.3: Screenings Removed 

1.	 A total of 62 gallons of screenings are removed from the wastewater flow during a 
24-hour period. What is the screenings removal reported as cu ftlday? (Round to the 
nearest tenth.) 

C?I G( \ 

&,2 ~
 
Rc.+ ~ = -=+ ,,~ ~
 . .., ~~ 

2.	 During one week a total of Zll gallons of screenings were removed from the 
wastewater screens. What was the average screenings removal in cu ft/day? (Round to 
the nearest tenth.) 

~3 

ANS 5.1. t:J,.... ., 

3.	 The flow at a treatment plant is 2.72 MOD. Ifa total of 4.7 cu ft of screenings 
are removed during a 24-hour period, what is the screenings removal reported 
as cu ftlMG? (Round to the nearest tenth.) 

.Q.'3
 
Y-. =+ C;::-y
 

~ 
1... ~ z. .,l"'"1 

ANS \.":1­

)
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4.	 On a particular day, a treatment plant receives a flow of 4.6 MGD. If78 gallons of 
screenings are removed that day, what is the screenings removal expressed as 
eu ftlMG? (Round to the nearest tenth.) 

7+-C6 ~.:~.IRCl'\.+eo =	 " 
~ 4 J MG-=+ •4 ~ # ~. ." ~I 

34 
ANS 2. 3 I"\~ 

5.	 A total of 4S gallons of screenings are removed from the treatment plant during a
 
24-hour period. If the treatment plant received a flow of 2,170,000 gpd, what is the
 
screenings removal expressed as eu ft/MG? (Round to the nearest tenth.)
 

- (+-.1...\ C?5 ~.;~) ( '-I \ +0,000 

\,000,000 

~3 

ANS '2.. C6 I"\e:, 
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) PRACTICE PROBLEMS 8.4: Screenings Pit Capacity 

1.	 A screenings pit has acapacity of 500 cu ft. (The pit is actually larger than SOO cu ft to 
accommodate soil for covering.) If an average of 2.8 cu ft of screenings are removed 
daily from the wastewater now, in how many days will the pit be full? 

5.00 ..q.. ~ 
43
 

"2.. ~ d.r.At
 

2.	 A screenings pit has a capacity of 8 cu yds available for screenings. If the plant 
removes an average of 1.4 cu ft of screenings per day, in how many days will the pit 
be filled? 

ANS \ S 4 cJ. t>- 'I S 

3.	 Aplant has been averaging a screenings removal of 2.1 cu ft/MG. If the average daily 
flow is 2.7 MOD, how many days will it take to fill a screenings pit with an available 
capacity of 290 cu ft? 

~~ Me.:,
 
R OI.-\-<= = ( "2. . \ ~) (L..~ cAv- 'I )
 

"'2...CJODQ.'i'S = 
~~ 

5. -::r ~3 

eI..<Af 

ANS S I d ....'f~) 
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4.	 Suppose you want to use a screenings pit for 120 days. If the screenings removal rate 
is 3.4 cu ft/day, what is the required screenings pit capacity in cu ft? (Calculate only 
the capacity for screenings. An additional capacity will be required for cover material.) 

ANS 40~ ft-3 

(
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) PRACTICE PROBLEMS 8.5: Grit Channel Velocity 

1.	 A grit channel is 3 ft wide. with water flowing to a depth of 19 inches. If the flow
 
meter indicates a flow nte of 1750 gpm, what is the velocity of flow through the
 
channel in ft/sec? (Round to the nearest tenth.)
 

"":L ,..') l I q \ ..... c..\"'~~ )
A rcCA - l ~""" 12.\",j+t-


I =r-so ~ .'\:2..",,+< I ... .,.\ OW? S 
-	 (-=1-.,-\"'6 ~).(go ~ ) 

-f.\-:l> 
~.q -:;-

Ve \oe-A-,j' = 
4.'+& ~2.. 

+l-

ANS O. <is ~ 

2.	 A stick in a grit channel travels 2S ft in 31 seconds. What is the estimated velocity in 
the channeUn ft/sec? (Round to the nearest tenth.) 

'2..5 ~ 

3' ~I!c.. 

ANS a.CO s ~ 

3.	 The total flow through both channels of a grit channel is 4.1 cfs. Ifeach channel is 2 ft 
wide and water is flowing to a depth of 13 inches, what is the velocity of flow through 
the channel in ft/see? (Round to the nearest tenth.) 

%.
 

Are c... - (1,) l '2~) l 

Ve.\OC-\+'1 =
 

)
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4.	 A stick is placed in a grit channel and flows 35 ft in 31 seconds. What is the estimated 
velocity in the channel in ft/sec? (Round to the nearest tenth.) 

~S 4 

• 

ANS \. \ 

5.	 The depth of water in a grit channel is 15 inches. The channel is 32 inches wide. If the 
flow meter indicates a flow of 1120 gpm, what is the velocity of flow through the 
channel in ft/sec? (Round to the nearest tenth.) 

\ oS \V"lo::..\.... C:~ ) ( . ~ 1.. \ "" c..,,", e.~ )
l \'2.. , ..... /Srl- " \""2. \Vl I rrt­

= ( =t. '-\ ~ e1~ ~ ){ 00 ;.. ",' ) 

-\+-3 
1...50 &v ~ , 0 c. 1'+'/ _ 

4 
ANSO.~s. 

(
 



\I~,i ' 
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') PRACTICE PROBLEMS 8.6: Grit Removal
 

1.	 A treatment plant removes 11 cu ft of grit in one day. If the plant flow was 7 MOD, 
what is this removal expressed as cu ft/MG? 

.;+3 
\ \	 d.<-'f 

• 

~3 

ANS \. b Me:. 

2. The total daily grit removal for a plant is 240 gallons. If the plant flow is 10.3 MOD, 
how many cubic feet of grit are removed per MG flow? (Round to the nearest tenth.) 

~-'"2.. ~o d..v.,
 

Q c.••.+ €I = +.y. '6 ..fje,~~
 
.q...l 

~~ 

ANS3. \ /VIG 

3. The average grit removal at a particular treatment plant is 2.8 cu ftlMG. If the monthly 
average daily flow is 3.6 MOD, how many cu yds of grit would be removed from the 
wastewater flow during one month? (Assume the month has 30 days.) 

lj.\-3 MC::> 

Qo..-\-e> = <. 2 ,''is Me:.) t~. 1.0 e).~1) 

~::!> 

= t \0.0% cl:Y)'l ~o'" 0 \ VVV'\ li:! 

~O"2..'4 ~.3 
2.=1- ~3 

'101.. 3 

ANS \ \. 1.. 'leA 3 
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(
 
4.	 The monthly average grit removal is 2.1 cu ftlMG. If the average daily flow for the 

month is 4,120,000 gpd, how many cu yds must be available for grit disposal if the 
disposal pit is to have I 9O-day capacity'? (Calculate only the volume required for grit, 
not cover materiaL) 

1. I \ 

~ 4	 \ "2..0" 000 ol-GA _,I 

\,000,000 ~ 
Me:, 

(
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) PRACTICE PROBLEMS &.7: Flow Measurement 

1.	 A grit channel 2.5 ft wide has water flowing to adepth of 15 inches. If the velocity 
through the channel is 0.9 fps, what is the cfs flow rate through the channel? (Round to 
the nearest tenth.) 

\ 5» ,...,e.\'" C:)
 

A r eo 0\. = t 2.. S ~) ( '"2- IV'\ J.f+- )
 

V ~ \ 0 c. \+ 'I = ( ~ . \ -+\"1.) l o. C1 ~) 

~3 

ANS 1..'6 G 

2.	 A grit channel 2 ft wide has water flowing at a velocity of 1.2 fps. If the depth of 
water is 16 inches, what is the gpd flow rate through the channel? (Assume the flow 
is steady and continuous.) 

\ (, ,V) c..."'~ ~ )A reO\. = \1.. , .... (1;+ 

3.	 A grit channel 34 inches wide has water flowing to a depth of 9 inches. If the velocity
 
of the water is 0.85 fps, what is the cfs flow in the channel? (Round to the nearest
 
tenth.)
 

~ 4 \ "" e,,\...,c ~) q 'V\ (...\." :. )

A r ~ c... = l \"l. \V\ I 4 l \"2.. ' ..... I {+
 

L ( (", '1..) ~ ~ ~)
"	 c: \ 0 c.. \"T 'I = 2. . \"TT l 0 . -.;>,,::;) 5" 

~3 

ANS ,. <ts oS 

4. Using the table given below, determine the cis flow rate through a rectangular weir
 
with end contractions if the feet of head indicated at the staff gage is 0.12 ft and the
 
length of the weir crest is 2 ft.
 

LENGTH OF WEIR CREST IN FEET
 
1
 1-1/2 2Head
 

ft
 MODMOD cfs MOD 

.155 
cfsers 

~:!> 
.199 ANS O. '2~3 s 
.222.J 

~ .119 ,(117 .178 .116 ~ 
J).12 ..... .135 .087 .204 .132 .273 I .177 
o:t'3'" .152 .098 .230 .149 3'08" 
0.14 .169 .110 .256 .166 .343 



ANS O."2~ \ 0 M (;, 0 

6.	 What is the cfs flow through a 6-inch Parshall flume if the ufstream gage indicates a 
depth of 0.39 ft? (Assume no submergence condition exists. 

~3 
ANS O. 4 b53 eo 

7.	 The head measured at the upstream gage of a 6-inch Parshall flume is 0.48 ft. What 
is the gpm flow through the flume? (Assume no submergence condition exists.) 

n	 ~ ~ )
1" e-.-+ <: = l \4 . ~ 33 So)· <. (, 0 ~ 

'.< 

ANS 2.9 0 '5:) P '""l 
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) PRACTICE PROBLEMS 8.7: Flow Measurement Calculations Cont'd
 

..O..----r---1I-r---,!-:r'.;---r--....., 

8 \I.lI't---+---il-+-~~~-Wl"t-__t 

o 
"0 
! 0 7t---+----ir-+-----,i---''r'\-''tI+~__t 
~ . 

n..w-----+-+-lr----+-.....-~H-

Submergence. Hb/H•• In Percentage 

4 

8. What is the cfs flow through a Parshall flume with a throat width of 2.5 ft if the 'water 
depth at the upstream gage is 0.9 ft? The downstream depth (lib) is 0.6 ft. 

F r.O~"\,\ c... "" O' ..... -\­

Q..~ 
~3 

'8.(:, S 

H '0' 

He-. '= 

u.~f\-

c.q Q­
=: O. (,'+ 

1= 1'""0 VIf\ C'" c..r-\­ ANS '6.1, 
fl.3 
6"" 

,) Q. ~ 

0..0 =' 



144 WB ChtJpterB. WASTEWATER COlLEClION AND PREUMINARYTREATMENT 

9. What is the cfs flow through a Parshall flume with a throat width of 3 ft if the water 
depth at the upstream gage is 10 in.? The downstream depth (Hb) is 8.5 in. 

~ "" ee.5 ,.... 
= O.etsS\-It 0-. \ 0 ,.... ­

~3 

ANS =I. q ~ 

(
 




