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OFFSITE DRAINAGE STUDY
8220 SUNRISE BOULEVARD
CITRUS HEIGHTS, CA

Background:

The “Sunrise Branch” of Cripple Creek is a natural drainage channel that flows in a westerly
direction along the north boundary of the subject property, before flowing under Sunrise
Boulevard and then joining with the main branch of Cripple Creek.

Objective:

Although the 100-yr HGL/floodway is defined for the main channel of Cripple Creek, the Sunrise
Branch is not included as a "Special Flood Hazard Area” on FEMA maps. The 10- and 100-yr
HGL elevations along the northern boundary are required prior to development. This study will
evaluate the hydrology/hydraulics of the Sunrise Branch watershed and provide estimates of
water-surface elevations for the 10- and 100-yr design storm just upstream of Sunrise
Boulevard.

Analysis:

The extent of the watershed was determined using USGS topographic maps (see Exhibit “A”).
The area was initially determined to be slightly over one square mile.

Sacramento County Facility Maps and LIDAR Topography were used to further refine the
watershed boundaries (see Exhibit “B”), since existing pipe systems and earthworks have
altered drainage flow patterns. The watershed area of Sunrise Branch east of Sunrise
Boulevard is approximately 645 Acres.

To determine runoff, Sacramento Method charts were used from the Sacramento City/County
Drainage Manual. The primary land use is “low-density residential”, or effectively 50%
impervious {from Table 5-3)

Qi = 465 cfs (see Exhibit “C"}
Qipo = 640 cfs (see Exhibit “D")

The FEMA FIRM (see Exhibit “E”} and Sacramento County Flood Profiles for Cripple Creek (see
Exhibit “F”) are included for perspective. The “100 year FEMA with Floodway” HGL
downstream of Sunrise Boulevard is 152.5 elevation in Cripple Creek.

Exhibit “G” is a color-banded LIDAR topo exhibit indicating the general topography of the area
and the confluence of the Sunrise Branch and Cripple Creeks. The irregularly-shaped parcel at
the southwest corner of Sunrise Boulevard and Twin Oaks Avenue was the subject of a 1987
hydraulic study for Sunrise Creek Apartments (Exhibit "H"). The upstream water surface
elevations are indicated upstream of the onsite culvert (see Exhibit “I”) as:

WSmg =152.7



WSm = 151.6

These elevations are to be used as the downstream boundary conditions for this hydraulic study
of the creek segment shown in Exhibit “J” and photographed in Exhibit “K”. A close-up view of
the double-box culvert with dimensions is shown in Exhibit “L”; the roadway above this culvert is
at elevation 154.6".

Normal depth was approximated at three locations for a trapezoidal cross-section, average
slope of 0.004 (based on average distance of 2,500 ft. between 10-foot contours along the
creek as measured from Exhibit “A”), and Manning’s ‘n’-value of 0.0375 for “Weeds, Brush, &
Bushy Willows.” Results are shown in Exhibits "M-1, 2, 3, & 4.” Results for Section C were
thrown out because the water level calculation vielded a lower result than downstream Section
B, as indicated in Exhibit “J".

Due to the non-uniform channel characteristics and the downstream culvert constriction, a HEC-
RAS analysis was performed using additional cross-sections to more accurately determine flood
levels. Results are shown in Exhibit "N”, “O”, & “P". Water levels are summarized below:

Section A: HGLyg = 152.65
HGL100 =154.29
Section B: HGL,, = 155.80
HGL1QO = 156.73
Section C: HGLy = 157.49

HGLmo = 158,57
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tmp#9. txt

Channel cCalcuilator

Given Input Data:

Shape . e e e Trapezoidal
Solving for ... Depth of Flow
o oF o < A 465.0000 c¢fs
Slope . e e e e 0.0040 ft/ft
Manning ' s I o v ieennesen 0.0375
Heddght .. s 87.0000 1in
Bottom width ... ... .. ... ... ... 90,0000 +in
Left slope it e 0.8333 fr/ft {v/H)
Right sTope ..o i 0.5556 ft/ft (v/H)
Computed Resuits: — o L1
DEpTh .. £5.8310 in = %>f4q i )
VEq?ci%y ........................ §é3891 gps~F
Fu Flowrate ... ...ov e, 3.8198 cfs ‘ ’ \ )
Flow area ......oooovoeooioiiill] 86.2858 12 WGL= R +549 = 1522
Flow perimeter ...........c.vviunn 328.3796 1in fe
HydrauTic radius ... .. oo 37.8378 1n
Top width .. ... . i i 287 .4866 1n
F o T 133.2162 ft2
Perimeter ... e e 405.0346 1in
percent full ...... . .. ... ... ... 75.6678 %

Page 1



SECT{OM /L\/

tmp#8 . txt

Channel calculator

Given Input bata:
Shape
soiving for
Flowrate
Slope
Manning's n
Height
Bottom width
Left slope
Right slope

.....................

Computed Results:
Depth
velocity
Full Flowrate
Flow area
Flow perimeter
Hydraulic radius
Top width
Area

Trapezoidal

Depth of Flow
640.0000 cfs
0.0040 fr/ft

0.0375
87.0000 1in
90.0000 in

Eschibit 172"

08y Faﬁk,é {0

0.8333 fr/ft (v/H)
0.5556 ft/ft (v/iH)

76.7779 in = (D H}

5.8507 fps
833.8198 cfs
109.3889 ft2
368.0195 1in
42,8021 1in
320.3264 1in
133.2162 ft2
405.0346 1in
88.2505 %

Page 1
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Esiiibit -2

o AN
é‘: Cllowt & y 10 ‘\f,r {’3:.--%5 flow)

tmp#l0. txt
Channel calcuiator

Given Input Data:

SHAPE e e Trapezoidal
sotving for ... Depth of Flow
Flowrate ............ ... 465.0000 cfs
S OPE v e e e 0.0040 ft/ft
Manning's n ........... ... .. 00 (.0375
Hedght ... ... i 100.0000 1in
Bottom width .................... 58.8000 1in
teft slope ... .. L 1.0000 ft/ft (V/H)
Right slope ... .. ... 0.9090 fr/ft (v/H)
Computed Results:
DEPER + v e e 82.2624 in = %6 H *
VETOCTEY it ie e e 5.6067 fps )
F$11 Flowrate ... ennn. 707.8728{C§s \
FIlow area ..o inenannn 82.9365 ft — ! o = i
Flow perimeter .................. 297.4351 din F{G}LWD“’ (50,00 +_é-bé’ gjéhgzﬁ
Hydraulic radius .......c.coun... 40.13528 in
Top width ... ..o 231.560C 1in
AFBR it e it e e 113.7538 fFt2
PErImMEERr i et e 348.8902 in
percent Tull ... oo, 82.2624 %

Page 1



Exhibit M-4'
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LR “\)M L. [D0o \iv" e e »f[_.a;,u’

tmp#ll. txt
Channel Calcutator

Given Input Data:

Shape ... .. e Trapezoidal
solving for ... o i it pepth of Flow
Flowrate ...... . i 640.0000 cfs
Slope ... 0.0040 fr/ft
MANNING ™S M ot c e 0.0375
Height ..o i 100.000C 1n
Bottom width .. ... ... .o ... 58.8000 1in
Left sTope ... i 1.0000 ft/ft (Vv/H)
Right slope ... o i, 0.9090 fr/ft (V/H)
Computed Results: -
e 05.4604 in = 1ILH
VEIOCTEY v e 6.0695 fps /
F$11 Flowrate ... v, 707 .8738 %fs k*,[’ §§§9 ) ,
Flow area .............coovnn.. 105.4460 ft2 8] = Do+ Lol - 57 !
Flow perimeter .................. 335.7472 1in o v _72 f / fa?é?
HydrauTic radius ... ..o iininnn 45.2251 n
Top width ... . . e 259.2962 1in
T 113.7538 ft2
Perimetar ... e e e 348.8902 1in
Percent full ... ... . . oo, 95.4694 %

Page 1
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FyHIBIT

5/5/2008 Sunnise Branch of Cripple Creek Plan: Plan 01 5/5/2008
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