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Worksheet 2; Runoff curve mumber and runoff

Project ____ , o BY Date
Location ' _ Chectked _ Date
Circle one:  Present Develaped

1. Runoff curve number (CN)

Soil name and Cover description ' CNL . 1. - Area . Product of
hydrologic ' ‘ JEP CN % area
group (cover type, treatment, and hydrologic | T|a acres S
condition; I N gi}f
(Appendix A) percent impervious; X BN PR i
: unconnected/cozmucted imperviousarea | 8 | &b | e
ratio) CR Rl e
1/ Use only one CN source per line . Totalg=
CN (weighted) =total product/total area = = : UsgCN=
2. Runoff

‘Storm #1 | Storm #2 | Storm #3

.
Frequency e anecsaninrcsne tresassersstersre e nan yr

Rainfall, P (24-hotr) vovmmemmsmirsienendn

Runoff, Q .evvervvrnens veareniens e s e serebans in
(Use P and CN with table 2-1, fitr 2-1, or egs.
2-3 and 2-4.)
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Workshest 3: Time of concentration (T,) or travel time (T})

Project By .. Dats _

Location Checked Date

Circle one:  Present Developed |

Circle one: T, T,

NC:);FES:' Space for as many as two sqgrhsnts i)ér ﬂovg ﬁzpakoan be used for each worksheet.
. Include a map, schematic, or description of flow segments.

Sheetflow  (applicable to T, only) . SegmentID

1. Surface desu:ription (t2ble 341) vonrinrsmpprrircarenes

2 Manning's ronghness c9eff., n (table 3+1}%.meres

3., .. Flowlength, L (total L <300 ) uuesvmmemminn ft

4 Twoyr 24he rainfill, Py | Cin

3., . Landslope,s . B

6, T, = 0.007(aL)*8/P,5s™ . Compute T, .l + =

Shallow concentl:hfed flow ‘ _ Begment I

7. " Surface deseription. (paved or unPAVEA) vvorosserrrsnn

8. Flow lengih, L vornt fi

9. Watercourse glope, 5 it

10. Average velooity V (figure 3-1) vuenne. ............. ff)s

11 T,=L/A360V Comptte Ty b + =

Channel flow ' Segment ID

12. Cross sectional flow 8568, & murmemssmesens i

13, Wetter perimeter; P, ft

14, Hydraulic radius, 1=8/P,, COmMPUIET 1vemviseesissssmisrsaeans fi

15. « Channel slope, 8 weccicmiimumminiine /it

16. Manning’s roughness coeff,, n

17. V=149 2 5' /n ' Compute V .f¥s

18. Flow lengih, L. f

19 T,=L1/3600V COMPULE T, v Chr + =

20, Watershed or subarea T, or T, (add T, in steps 6, 11 and 19) .1 [:::
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Worksheet 4: Graphivcal Peak Discharge method

Project By o Date

Location Checked Date

Circle one:  Present . Developed

1. Data:

Drainage area v Ay = i 11 (aLTES/640)

Rimoff curve number juuee. CN = . (Prom worksheet 2)

Time of coneentration ... L= hr (From worksheet 3)

Rainfall distribution type =t (G I, I

Pond and swamp areas spread .

throughout watershed...u.. S percent of A, ( acres or miF cover ed)

| Storm #1 Storm #2 Storm #3
2, FYEQUENCY vuuvecsmmosssusrres snsrsscssemose vesmrerrenss .yr
3. Rainfall, P (24-hour) I <in !
4, Inttial abstraction, I, - in
(Use CN with table 4-1.)

5. Compute I /P

6, Unit peak dizoharge, g, weoinmmese o cam/in
(Use T, and I, /P with exhibit4-__)

7. Runoff, Q .wev. ens e sacernr s ) in
(From worlsheet 2), .

8. Pond and swamp adjustment faotor, Fy e
(Use percent pond and swamp area with table 4—2
Factor Is 1.0 for zero percent pond and swarnyp area.)

cfy

9. Peal diSOhatge , G eermeercrnensinssnons ceasevraans
(Wh&f& qp = CLuAmQF p)
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Worksheet 6a: Detention basin storage,
peak outflow discharge (q,) known

Project . By - ‘ . Date
"Location Checked _ U Date

‘Circle one:  Present Developed

©
o]
3
@« e
o
P
S
13
)
o)
Detention basin storage
1, Data: 6. VilV
Drainage area ....n.” An= e (Use q,/g, with fignre 6-1)
Rainfall distribution - ,
Type (I, IA, IL, TID) T Runoff, Q wenenmenns RO in
‘ 19 ond (From workshest 2)
stage stage
3. Runoffyalume,
v, ac-ft
2, Frequency v et Y1 (V,= QA,53.33)
9. Storage volume, _
3. Peak inflow discharge Vi srsssssimnssmsssesns 8088
gy cetnere s nenessesssnsensenssCES (V, =V, (VJV))
(from worksheet 4 or 5b) T
10, Maximum stage , By
4. Pealk outflow discharge, Y (Fram plot)
Co wrrsnnsemmenimmecssaserssrenersCES
5. Compuie q, 7  seeenrrrenes
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1/ 2" stage q, includes 1% stage q, ;
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Worksheet 6b: Detention basin, peak outflow,

storage volume (V) known

1/ 2™ stage g, includes 1% stage q,

Project By . Date
. Location . Checked Date
Circle one:  Present Developed
:g)i:) *
]
©w
o
£
B
g
&
[a]
X
. Detention basin storage
1, Data . 6. Computs Vi/Vimoeomnn
Drainage area o A= mi? .
Rainfall distribution
type (I, IA, 11, 1IT) =
7. 94/ e in
I gnd (US% V!V, and ﬁwe 6-1)
stags stage '
8, Paak inflow discharge,
’ Cpersesssermsennerrnasseen cofs
2. Frefuency coemen ¥E (From warksheet 4 or 5b)
: 1/
9. Peak outflow discharge, =
3. Storage volume, flg reremmmmsassineinsarsersrosssennens S ofs
Vemsonccsemmenne 8611
(%= 91 (9:/97))
10, Maximum stage, B
4, Runoff, Quvecrvacnruens in (From plot)
(From worksheet 2)
5. Runoff volume,
Vi rvsrsiseresresssinnnes ac ft
(V,=QA, 53.33
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DETENTION BASIN STORAGE DESIGN
Calculate the peak flow in ofs due to the one (1) year frequency storm under predeveloped conditions.
Gr = A*CY  (allowable datention basin outflow release rate stage one)

Area, "A' =] _ ] acres

Runoff Coefficient, "C" = __ ]

Intensity, " = a/(ty+ b) = [ ]in/hr

Where: a = 80 (Table IV)
b =14 (Table V)

t. = time of concentration (minutes) as determined from Appendix C -
Exhibit 1 )

gi= Af Fcl 1 i 1=]_ . lcfs

Calculation for the one (1) year frequency storm under postdevelopment conditions,
Q1 m o A*CH

Area, "A" = [ ] acres

Runoff Coefficient, “C" = [ ]
Intensity, ‘" = a/(t+ b) = [_ 1 inthr
Where: a= 80
b=14

t; = time of concentration (minutes)

Q= A Fel____ 1%l 1=1 J cfs

Critical Storm Calculation.

[(Qq/gq) ~1.0]*100 = PC PC == 1 (See Table Il on Page 34 for Critical
Storm Frequency)

Critlcal Storm Frequency = | ]
Caleulate maximum storm duration, Tear, for the critical storm frequency (in minutes).

(A*C*a*h) 2
Teer

f

@* qi/3) ~[(a* " t) / (6 *C * A* a)]
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Where: a = determined from Table IV (for critical storm frequency)
b = determined from Table IV (for critical storm frequency)
C = the one year postdeveloped weighted runoff coefficient
A= agrea In acres

Teer=][ I minutes

\4 Calculate I,

le=[a/(Te+b)] =] linthr
Vi Calculate Qq, flow at maximum duration for the critical storm frequency: ‘

Q= Al el ]*Icfi' J=]__ lofs
Vil Calculate the required storage volume due to critical storm criteria, SV

SV = [(80 * Qg * Teer)] = { [2*qge* (Teer+ ) * 60] /3}
+ [{ar® * t,* 60) / (6 * Qu1)]

Ve =[____ It

Vil Calcdlate the peak flow in cfs due to the one-hundred (100) year frequency storm under predeveloped conditiéns.
o0 = A*CY (allowable detention basin outflow release rate - stages one + two)
Area,"A"=[____  Jatres
Runoff Coefficient, “C” = [

e}

Intensity, “i" = a/(te+ b) = ] in/hr

Where: a = 290 (Table 1V)
b = 31(Table |\V)

t; = time of concentration (minutes) as determined from Appendix G-
Exhibit 1, for predeveloped

Goo= A ICl 1 il 1= cfs

IX Calculate maximum storm duration Tege for the one-hundred year frequency (in minutes) storrn under
postdeveloped conditions.
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(A* C*a *b) : 12
Ter = : ) i - b
(2* Q100/3) = [(Goo* * tc) / (B * C * A * a)]

Where: a =290
b= 31
C = the one-hundred year postdeveloped weighted runoff coefficient
A = area in acres

Tee=| ] minutes

X Calculate lygo:

lioo = [/ (Teygo+ b)] =1 . Yinthr
Xl Calculate Qqgo, flow at maximum duration for the critical storm frequency:

Quo= A "G 1* b0 [ =] ] cfs
Xl Calculate the required storage volume due to critical storm criteria, SV

SVioo = [(80 * Quop * Tero0)] ~{ [2 * a1 * (Teqop* to) * 60] / 3}
+[(q100° * 1. * 60) / (6 * Q1o0)]
SVioo = [Wm]ffa

Xl Design Notes:

1. Design as a two stage outlet

a. An iterative pr‘ocess Is required since the change in elevation head will cause an increase in the
outflow of the stage one opening.

b. Two detention areas can be used to eliminate the iterative two stage outlet design process.
2. Emergency overflow must be accounted for via a spillway or other means.

General Notes:

1. The formulas used in calculations Il through VI assume an orifice controlled outflow.

2. Reference pages 98 and 99, Water and Wastes Engineering, “Estimate Detention and Reservoir Storage”. By
A.S. Paital, P.E., Ph.D.
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