53:078 Principles of Hydrology

Exam 2
Spring 2003 Name: -
Equations and constants you may (or may not) find useful:
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(25) 1. Miscellaneous
The Dirty Creek watershed has the following watershed characteristics:

Area Hydrologic

(mi®) Soil Group Cover type CN CNYA

6.0 A Open Space (Good condition) 37 234

3.5 B Residential districts (1/2 acre lots) IO 245

05 /s (5 B Impervious areas (paved; open ditches) 8‘? 44,5
Time of concentration {t.): 20 hours e 52325

Use the Soil Conservation Service (SCS) methods to answer the (&) and (b):

% 2) The composite runoff curve number (CN) for Antecedent Moisture Condition II is 5’2 . i .
If a storm produces 1 inch of rainfall in 30 minutes, the rainfall excessis __ (D

cw=2‘%® S= 18|y L.=0.2(9/0) = (.82

2.4
F< t Pe =0
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7 b) The time base (t,) of the 4-hour unit hydrograph is _3/ .33 hours. If this 4-hour unit
hydrograph is used for streamflow prediction for a storm an effective duration of 12-hours, the

time base {t,) of the direct runoff hydrograph is _45,%% __ hours. 4 4 4

J
+3=0.6(20) = (2P L= 206714 o4 0 =3733 [-—-D
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(, ¢) A 40-year reurn period discharge would inundate a mew temporary storage structure. The
temporary structure will be used for a 5-year period. The probability that the structure will not be

muncc?!avtaldgl%anygwen yearis O.975 . 'The risk of flooding during the 5-year design life
is
= \"‘(1— )
T=40  PlroFhod)= 1~ 2 P
P= Yo =I-—E(D'/4o) = 1= (=¥ = 1= (0.775Y
=095 = .87

4. d) You are given a streamflow hydrograph for 2 flood event. Provide a step-by-step explanation on
how to do baseflow separation using the straight-line method B:
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(25) 2. Green-Ampt Infiltration Equations
A constant intensity rainstorm produces 16 mm of rainfall in 2 hours on a loam soil:

Green-Ampt Parameters: (Loam Soil)

Initial moisture content & is 0.15

Hydraulic conductivity K is 1 mm/hr

Soil suction head yris 200 mm

Soil porosity #771s 0.55

The equivalent time origin 1, for this storm is 0.683 hours

Compute the following for two different times during the storm.

/4 a) The cumulative infiltration (F) at ¢ =1 hours is [ 7.3 | 8.6 | 13.3 ] (circie onc) mm. In the
space below, do the calculations required to justify your selection. Guesses without supporting
calculations receive NO CREDIT.

% ) The infiltration rate (f) at =1 hoursis ____ 3 mm/hr.

4 ) The cumulative infiltration (F) at £ =2 hours is [ 9.9 | 10.0 [15.4) 19.2 ] (circle one) mm. In the
space below, do the calculations required to justify your séléction. Guesses without supporting
calculations receive NO CREDIT.

2 Q) The infiltration rate (f) at f =2 hours is __ 2.1 mm/hr.

Q) A@:Q-—SL = 055-015 = ©.,¢4
a0 = (200 Y0 4) = RO mm

L=F = lo mm/?__hr‘ = B rmm/i~

L, = 250 _ (e (Q0mm)
P L(L-K) (B mm/ne )N E~ | i) 447 e

M= L'EP
SEMY = Lt = (3w hr) = B mm

LD =0 = €l



c) Ak £=2M > 4p:
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) f@) - k[-—— +|J = (0[,54 ] = (.19 ww/he



(25) 3. Unit Hydrograph Derivation
A storm produces a flood on a 30 mi* watershed. The arcal-average rainfall intensity (i) and the
direct runoff hydrograph for the event are shown below.
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Use this information to estimnate the following:

a) The volume of direct runoff (V) is /15 7 acre-feet.

b) The ¢-index is __ 107 inhr.

o
9
5 ¢) The nmoff coefficient (C) is 0. 452.
5

d) The peak discharge is _ 2457 ofs for the _4_-hour unit hydrograph derived using
this event (by the singie event method).

Q) ch= (O + 1000 +2520 + 2000 + JooD + 500 +D) = TOQ)cHfs
= (ZQ)at = (WOEN2hr) = [400Dts hr

- Jﬁm?F*Z' hr(ws)(435w#z = /157 gc-H

BY ry=VYd _ (1157 acf)12'7H) .
A 26{ 640 ac ) = 0,723




Assume ¢;' O'Bm/hr :

r“d = (04 “‘ﬁ)ﬂt .

_ n , "
p=o4-3%=04p -(92) = 0.088¢ 10 ¢ os"x‘, Mo
Assume 0.3 '"%., > @B 5 o. l"’/;..—
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« o~ D720

O = o = 0452

d) For single -~ everrt method, UHEL)

UR, = DBHo/ry = 2820 ofs |
v F o728 Xblels
For & =o0.1691nr~ e = 4% (see skekch)

Lte-UH = 4'_h:




(25) 4. Streamflow Prediction
~ An extreme rainstorm has occurred at the Dry Creek watershed. The intensity of rainfall excess
(i) is shown below. Also shown is the 1-hour umit hydrograph for Dry Creek. Assume the
baseflow in the creek at the time of the storm is a constant 15 cfs.

Time ie 2 Time 1-bour UH
(hours) (inhr) i) (hours) (cfs)
0 0 0
1.0 2 1 80
2 2 120
15 3 60
4 4 20
5 0

Z 280 ofs

Use this information to determine the following.

(o a) The watershed areais __CO- 424 mi®

|5 b) The direct runoff hydrograph (in cfs). MARK YOUR ANSWER BELOW

4 c) The peak discharge of the streamflow hydrograph is X5 cfs at time j’_
hour.

@ V4 = (2Q)at = (200KX1 ) = 230 Fs-hr

- Yd _ (280 ErnY3005/n) | ac i\ .
g e (18i20) (4:356:0-H‘ &Mm) = 0.4%¢mu
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to = 4K




Table 2-2a.—=Runoff curve numhers for urhan areas!

Cover description

Curve numoers for

hydrologic soil group—

Average percent

Caver tvpe and hydroiogic condition impervious area® A B c D
Fully developed xrban aveas fvegetation establishedi
Open space {lawns, parks. goll courses. cemeteries,
et P
Po):reondition(gmsscoverc B0%) ..... vieneanaa 68 79 86 a0
Fair condition (grass cover 30% to 3%)........... 49 69 9 &
Good condition (grass cover > %) .. ...oaveennn 61 I 0
Impervious areas: .
Paved parking lots, roafs, driveways, etc.
(excluding Hight-of-Wa¥h cvreeuvernrenceccnaanse. 98 98 og o
Streets and roads: _
Paved: curbs and storm sewers (excluding
" EEhtOf-WaY) e eiaeanrarsninanacnas Chesaena cenns 98 98 98 9g
Paved; open ditches (including right-of-way) ....... 83 89 92 a3
Gravel (including right-of-way} ....coomaannnaaan.. 76 £ 29 9
" Dirt Gneluding right-of-way) ....ocennmmannannaan. 2 82 B 89
Western desert urban areas: .
Natura] desert landscaping (pervious areas only¥... w .53 a8
‘barrier, desert ghrub with 1- to 2-inch sand °
‘or gravel muich and basin borders). ......ci000000 6 9% % %
‘Commercial and business. ... ... ....ccoviviecrnn.. 85 29 @ 94 85
Industrial....cccovimimiiciciiccisireairrananeeas 2 Bl 8 91 93
Hesidential districts by average lot size: 1
18 acre or less (town houses)........ vesssreaeanaas & o 85 90 a2
B 7= 7. . S Ceserssassarenaans 3o 57 I 81 &6
L MEIC veveieirnurontarranssnsrerarsnannenatsans 25 54 (70 80 85
7 o veseasenaas 20 8l hE i &
t2asres ...... eeeeneeeisennenaaannans erraraeeans 12 % 65 ] 82
X ]
Devdgmg xrbaw areas
Newly graded aress (pervious aress only, .
- e F.Ic...tlt‘ci‘o--lol-tv-nloouol..cl. ™ 86 a1 94

Idle lands (CN's are determined using cover types
.similar to those in table 2-2¢}.

MAversge runofl condition. and 1, = 0.2S.

" are dineetly cunnected to the druinuge system., impercious areas have « CN of 55, und pervious sreus are convidered equivalent to upen

fy m_“\‘.* in gwxl hydroloric condition. s fur otver cumbinutions of conditions muy be computed wsing figure 240 or 2.
z * #huwT are equivalent to te uf pusture. Componite CN's may be computed for other cumbinations uof vpen spuce tuver tvpe.
o Humparite CX°% fur nutural thesent lundecuping should be comgputed using figures 233 or 2 baserd on the imper~vivue wres percentage (CN

phueel on the derer nf development (impervine area percenuige! and the CN'v for the newly graced pervious uress.

(210-VI-TR-55. Second Ed.. June 1986)

" *The average pervent impervious treu thusn wue verl to develop the eamposite CN's, Other sisumpLionk xre us follows: Imperviuus areas

Fige ) and the pervis uren CX. The pervious area CN's are wetmed eyuivalent 1o desert shrub in poor hydrologrie unditiun.
;-jw"""" CX's 1 ure fur the deigh of Lemporury messares during grading ami conscraction shguldl be cumputed using figure 243 or 24,
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