Collection System Math - Practice Problems
Answer Key

The Division of Water Quality
makes no claim as the accuracy of
any answers provided herein.
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) PRACTICE PROBLEMS 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?
_\/a\vmc = (10 &)(VO ) (= )
X @a_‘
Volume = (%OO & )(7-'—\-‘8 {43)

ANS__5,9%% g=ls
2. A wetwell is 12 ft long, 10 ft wide, and contains water to a depth of 6 ft. How many
gallons of water does it contain?

Volvwrmie = (W28 (lo)( 6 4)
Volvwme = (F20 'qs)-(q-.‘-\% 3:':—;)

ANS_ 5,326 30\\;

3. VZ‘hGa;t i?si the cubic feet capacity of a wet well 8 ft by 8 ft with a maximum depth
o!

Volumwme = (8K &) (L

ANS >4 #°2
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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?

NVolum e = W FEF 8""\
F.oug 9l
g2
\Volume = bLno £
3
Depth LWio &+

Lo g &)

ANS__ O &

5. A wetwellis 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?

Volume = (FH)(0LSH) (2.24)

ga\
Volume = (V3u.4 83 (F.ug & )

ANS ', 005 SM\




WB Chapter 8 - WASTEWATER COLLECTION AND PRELIMINARY TREATMENT 131

| .
) PRACTICE PROBLEMS 8.2: Wet Well Pumping Rate

1. A wet well is 8 ft by 8 ft. During a 5-minute pumping test, with no influent to the well,«

2. A wet wellis 10 ft by 12 ft. During a 3-minute pumping test, a pump lowers the water

3. The water level in a wet well drops 19 inches during a 3-minute Igaumping test.

a pump lowers the water level 1.6 ft. What is the pumping rate in gpm?
Volume = (&I H) V)

ol
NVolume = 024 &2 (F.ue 553)

Rok Felb gal

- 5 v

ANS__ 153 apm

level 1.1 ft. What is the gpm pumping rate? (Assume no influent to the well during the
pumping test.)

Volumie = (VO S0V Z SSDChv.y &)
gu\
Volume = (122 H2)(F.0% T3 )

9 F+ gl

3 v

Rate =

.ANS 329 Ypm™

There was no influent to the wet well during the pumping test. If the wet well is

8 ft by 6 ft, what is the pumping rate in gpm?

19 wwches
Noluve = (%*‘H‘)((ﬂ'ﬂ')t V2L w8

o
Volum e = (F6 8D F.ug 953)

Roke = 2L geol
- 3 vvn

ANS__Y1%9 ¢pwm
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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?

o

Late = (s HD)CFH) COF A
&> el

Redte = (39.2 %) (3.0 32L)

ANS_ 295 gpw
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I
) 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 ft/day? (Round to the

nearest tenth.) \
' A
2ot b2 éz—o-g ‘
avTe = F.u% 3&3

3

2. Dixring one week a total of 21 1 gallons of screenings were removed from the
wastewater screens. What was the average screenings removal in cu ft/day? (Round to
the nearest tenth.)

o)
2.3\ gu’/T«

o) Sy
Fus 9-\%—3 - F W

QG\'\' e =

o3
ANS ‘5 L cT-.{
3. The flow at a treatment plant is 2.72 MGD. If a total of 4.7 cu ft of screenings
are removed during a 24-hour period, what is the screenings removal reported
as cu fYMG? (Round to the nearest tenth.)
&2
Roate = _“‘_i__?:%
2.7 32 ’
_g_'&
ANS .+ H~o
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4. On aparticular day, a treatment plant receives a flow of 4.6 MGD. If 78 gallons of
screenings are removed that day, what is the screenings removal expressed as
cu ftyMG? (Round to the nearest tenth.)

Al

Fx I
Rote = e
7-"‘\'% ‘F:‘?b . L“"’ d.o\\/

43
ANS 2.3 ™Mo

5. A total of 45 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 cu ft/MG? (Round to the nearest tenth.)

gl
) L =Y ey
‘20‘+e = ( q—.""qs a{::\b)( 0 :-O/ 000 ‘:ML)
\, 000, OO0 -%\%

&3
ANS 2.9¥ Mo
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J
) PRACTICE PROBLEMS 8.4: Screenings Pit Capacity

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

Loo &4 °
Da\[s = — _ &3

2.% =y

ANS \q'q da\ls

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?
LD
% yAD L 2F Tad
Da\/s = 1. v &2
o\u\/

ANS_\' 54 days

3. A plant has been averaging a screenings removal of 2.1 cu f/MG. If the average daily
flow is 2.7 MGD, how many days will it take to fill a screenings pit with an available

capacity of 290 cu ft?
Q- M
Roarxe = (z2.V T2+ oy )
_ 290 #>2
Do«/% = — g}_
“f
) ANS_S! deys
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C

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.)

L¢3
Volume = (3.4 ;C\'/)-(\Q.O cluu/)

ANS_0 B 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 rate of 1750 gpm, what is the velocity of flow through the
channel in ft/sec? (Round to the nearest tenth.)

n ehe
Arca = (&) 557052 )
1, 3o 2!
QCA-\- = ! oy
< (F.uas 32L).(wo ".f—.e?)
>
6.q . i
Velocty = ——=
o=y L.3%&5 &%

haad
ANS ©.®% s

2. A stick in a grit channel travels 25 ftin 31 seconds. What is the estimated velocity in
the channel in ft/sec? (Round to the nearest tenth.)

215 &
3 sec

\/t\oci+7 =

£
ANS ©.% =

3. The total flow through both channels of a grit channel is 4.1 cfs. If each 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/sec? (Round to the nearest tenth.)

13 vchae
Avea = (2) L?.-Q)L ey ‘.,\/2(.)
=
Retxe = 4H.\ =
T
\/c\oc_\-\-\/ = —_— >
N.33 4%
) ANS 0.9 =
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4. A stick is placed in a grit channel and flows 35 ftin 31 seconds. What is the estimated
velocity in the channel in ft/sec? (Round to the nearest tenth.)

35 &
31 scC

\/Q \0 C.\Jr\/ =

&
ANS V.| =

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.)

15 waches _L‘)'L v chhes
A\"QO\: L Vo \n/'q-‘-)k \ L ‘n/%)

\

(Fas 82l )(00 T )
. 53
\/e\oc,\-\-'\_/ —1 ?i?_?
2.33 #°

RO\.—\' < =

| 4
ANS O.F =
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i

'Ah) 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 MGD,
what is this removal expressed as cu ft/MG?

T

£\ T

2 '\'C = MjC:
A q_ d“-/

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

el

-LL'\O Ae f

Roode Fue Bl
La

>

RO\'\'Q = 37_.09 x\’
M
0.3 ";{u—/'

;_;‘_3
ANS 3.\ ~Ne

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

a2 Me

>
Volume = (10.0% ;‘;‘:\{)-Lso Shewy )

oz2.4v 3
Nolume = > \_\H3
=F Jas
) ANS_ V1.2 wa®
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4. The monthli' average grit removal is 2.1 cu ft/MG. 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 a 90-day capacity? (Calculate only the volume required for grit,

not cover material.)

,H_‘-‘a

‘Zc:‘\'c — L.\ MM
' AL 4,120 ooo 4=l
Nolume = (2.1 =) / , oex g
¢ o) L 1.000, 000 f%q% ) (9o dou/)

\/o\uw-\c = ;q'%‘("% &3

73 &2

\/_o\;&

ANS_ 2.9 yS




1
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)

PRACTICE PROBLEMS 8.7: Flow Measurement

1. A grit channel 2.5 ft wide has water flowing to a depth 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.)

1S wwelhes
Al"ec« =(Z-5 %JL V2 \n/-F{-)

: \/C\OC\*'\'\/ = (3. 'ql)( 0.9 %—)

&>
ANS ~.% =

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.)

Me
Avrea = (2 ) C \\L;_ “:o{ q,L>

elP

\/Q\Of_\'sf'\/ = (7_.:. (—}z)(\‘z ) L?_.L.‘% _gﬂf.‘%_)

fl\ WAL
\/c\oc.\¥~\, =(23.9 ‘Ss—)LL,o ?"—‘“)L‘”L\OWANS 1,06%,0%0 gpd

3. A grit channel 34 inches wide has water flowing to a depth of 9 inches. If the velocity
of ﬂle)water is 0.85 fps, what is the cfs flow in the channel? (Round to the nearest
tenth. .
L vk Q ywhes
Ar‘cu = L \'L\V\I-C: )Q \2 /S )

\IQ\OC\‘\'\/ = (2.\ 'FI‘L_) (0.5 ﬁ:)

S

£ 23
ANS V. ® S

4. Using the table given below, determine the cfs 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 fi.

LENGTH OF WEIR CREST IN FEET| -

Head 1 1-1/2 2
ft cfs IMGD| cfs [MGD| cfs |MGD

011 |.119 |.077 | .178 | .116 | 241 .155
0.12 }.135 | .087 | .204 | .132 ..273?.177

3
03] [152 | 1098 | 230 | 129 1199 ANS 0.233 =
014 | 169 | 110|256 | .166 | 343 | 222 A
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DISCHARGE OF 6-INCH PARSHALL FLUME
- Head
fr cfs

gps | MGD H%_tad cfs gps | MGD
031 | 3238 | 2422 | 2092 | 041 | 5036 | 3.767 | 3255
o 3404 | 2.547 | 2200 | 042 | 5231 | 3.913 | 3381
(033 3574 | 2673 |(2310)| 043 | .5429 | 4.062 | 3509
034 | 3746 | 2.803 | 2A 044 | 5630 | 4.212 | 3639
035 | 3922 | 2934 | 2535 | 045 | 5834 | 4364 | 3770

036 | 4100 | 3.068 | 2650 | 0.46 | .6040 | 4.518 | 3904

037 | 4282 | 3203 | 2767 | 047 | 6249 | 4675 | 4038
038 | 4466 | 3.341 | 2886 | (0.48)) .6460 *@ 4175
(0.39)] (4653)| 3.481 | 3007 | A9 | 6674 | A99T | .4313

040" | 3343 | 3.623 | 3130 | 0.50 | .6890 | 5.155 | 4453

5. The head measured at the upstream gage on a 6-inch Parshall flume is 0.33 ft. What
is the MGD flow through the channel? (Assume there are no submergence
conditions in the channel.)

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

5]
. ANS 9.4653 o

7. The head measured at the upstream gage of a 6-inch Parshall flume is 0 438 ft. What
is the gpm flow through the flume? (Assume no submergence condmon exists.)

Rare = (B1.833 32l ) (Lo =)

L aalilel

ANS_290 gem

ANS ©.2310 MGD?




WB Chapier 8 » WASTEWATER COLLECTION AND PRELIMINARY TREATMENT 143

| _ -
) PRACTICE PROBLEMS 8.7: Flow Measurement Calculations Cont'd

s p Cm

Fam ! S S e-or

E \ \AL THROAT
N D woTHS

,T/

AEEINN

A
i

Submergence, Hu/Ha, in Parcentags

el bt

value of Q/Q0
(-1
/

W = Width of Throal of ;l
E Y
57

-

Ld

N N ®
.

Q icls)

t
]
1

s %0 10 B0 e 00

Ha = Upsiream Depth tin.) /

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

FFOV\’\ C_\ﬂ aw-'\‘

4‘-\-3
Q\’_l‘ .6 o
Wy Q. b &
—_ = = Q.LF
e Q.9 %
3
From Clerk &

) a .

L&
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From Choctr
~ &3
QR=E 3 5
\"\a %.5 W
o = 1O v ' B5
Feomm Cheart
R
R = O.%¥%
Qo € (0.%%,(9 X

3
)

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.






