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Worksheet 1

[Design Procedure for BMP Design Volume
g5™ percentile runoff event

Designer: Joel. EVAwL f GEDREGE W5V

Company: CHZM HlLL

Date: lz-(-05

Project: ¢Lintond kEEITH  FOAD EXTE NSlON

Location: EDB *Y (Ry Feewod yaWEd Creee)

1. Create Unit Storage Volume Graph

a. Site location (Township, Range, and Tbs ar3W

Section). Section (1)
b. Slope value from the Design Volume

Curve in Appendix A Slope = 1.\ (2)

c. Plot this value on the Unit Storage
Volume Graph shown on Figure 2.

d. Draw a straight line form this point to Is this graph —— NoDJ
the origin, to create the graph attached? s i

2. Determine Runoff Coefficient

a. Determine total impervious area Aurpearvious = .6 acres (5)
b. Determine total tributary area Aoota = 5. acres (6)
. Determine Impervious fraction
1= (51 (6) = | ("
d. Use (7} in Figure 1 to find Runoff
OR C = 858" - .78i° + .774i + .04 C= A (8)

3. Determine 85% Unit Storage Volume
4. Use (8) in Figure 2
Draw a Vertical line from (8) to the

graph, then a Horizontal line to the in-acre
desired V, value. V= l.o acre (9)

4. Determine Design Storage Volume

a. Vawr = (9) x (6) [in- acres] Ve = s.6 in-acre (10)
b. Veue = ffﬂ} 112 lﬂiv acres| Vauwe = oL | fr-acre {11}
c. Viaws = (11) x 43560 i) Vew = 20,3200 w (12)

Motes:




Worksheet 3

Design Procedure Form for Extended Detention Basin

Designer:  JoeL  EVARNS / Genrag HSL

Company: CHZYl HiLL

Date:  |2-l-0=

Project:_ CLinmorm kgt BoAD EATENSIDN

Location: EDE ¥\ (EH Feewon  VAue CF-»EE"F\\

1. Determine Design Volume (Use
Waorksheet 1)
a. Total Tributary Area (minimum 5
ac.)
b. Design Volume, Vawe

Aem= D56 acres
Vewr = 20 500 i

2. Basin Length to Width Ratio (2:1 min.) Ratio=__ 5:\ L:wW
3. Two-5Stage Design
a. Overall Design
1) Depth (3.5 min.) Depth=__ = it
2) Width (30" min.) Width=__ 40 ft
3) Length (60" min.) Length=__ 200 ft
4) Volume (must be ? Vawe) Volume = _ZY, opo ft*
b. Upper Stage
1) Depth (2° min.) Depth=__ N[& fit
2) Bottom Slope (2% to low flow Slope=__ NJi& %
channel recommended)
c. Boltom Stage
1) Depth (1.5'to 3) Depth = ﬂ,{ ft
2) Length Length = ft
3) Volume (10 to 25% of Vi) Volume = E{g ft*

4. Forebay Design
a. Forebay Volume (5 to 10% of Vaue)

Volume = A ftt

b. Outlet pipe drainage time (7 45 Drain time = NI A minutes
min)
5. Low-flow Channel
a. Depth (9" minimum) Depth = j fi
b. Flow Capacity (2 * Forebay Qayr) Qow Flow = cfs

6. Trash Rack or Gravel Pack (check one)

Trash Rack K__ Gravel Pack

19




7. Basin Outlet
a. Outlet type (check one)

b. Crifice Area

¢. Orifice Type

d. Maximum Depth of water above
bottom orifice

e. Length of time for 50% Vawe
drainage (24 hour minimum)

f. Length of time for 100% Ve
drainage (between 48 and 72
hours)

g. Attached Documents (all required)

Single orifice
Multi-orifice plate
Perforated Pipe  x

Other
Area=_ ©.02 5
Type 3x " BlA HﬂLES
Depth = _>. 3-5 ft
Time 50% = 24 hrs
Time 100%=_ 5% hrs

Attached Documents (check)

1) Stage vs. Discharge 1) P s
2) Stage vs. Volume 2) x
3) Inflow Hydrograph 3)
4) Basin Routing 4)
8. Increased Runoff (optional)
Is this basin also mitigating increased Yes No Z
runoff? (if No, skip to #9)
Attached Documents (all required)
for 2, 5, & 10-year storms: Attached Documents (check)
1) Stage vs. Discharge 1)
2) Stage vs. Volume 2)
3) Inflow Hydrograph 3)
4) Basin Routing 4)

9. Vegelation (check type)

> Mative Grasses

Irrigated Turf
Other
10. Embankment
a. Interior slope (4:1 max.) Interior Slope=__ 3% %

b. Exterior slope (3:1 max.)

Exterior Slope = =23 %

11. Access
a. Slope (10% max.)
b. Width (16 feet min.)

Slope=__ 10 9
Width = !.. ft

20
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Worksheet 2

Design Procedure Form for Design Flow
Uniform Intensity Design Flow

Designer: Joel EVANS !C«EI]RG‘E Hsy
Company: Cyzn HILL

Date: S-le0S

Project:  CLinTow™ ke[t PoAp  pxTENSION

Location: Ciipyton keltu & SE-1 WABRLAECTION MW QUADRANT

.0 ow G
1. Determine Impervious Percentage + 017 o S&-19
a. Determine total tributary area Ay = L acres (1)
b. Determine Impervious % i= oo % (2}
2. Determine Runoff Coefficient Values
Use Table 4 and impervious % found in step 1
a. A Soil Runoff Coefficient C, = s (3)
b. B Soil Runoff Coefficient G w[h (4)
¢. C Soil Runoff Coefficient C. = Nfr (5)
d. D Soil Runoff Coefficient Gy = Rl (6)
3. Determine the Area decimal fraction of each soil type
in tributary area
a. Areaof A Soil | (1) = Ay = I 7)
b. Area of B Sail | (1) = Ay = N (A (8)
c. Areaof C Soil | (1) = A N [A (9)
d. Areaof D Soil /| (1) = A = N/A (10)
4. Determine Runoff Coafficient
a. C = (3Ix(7) + (4)x(8) + (5)x(9) + (6)x(10) = C= 0.9 (11)
5. Determine BMP Design flow
, ;
a Que=CxlixA= (11)x02x(1) Qamp = 0.2 ';L (12)




Worksheet 9

DeéTgn Procedure Form for Grassed Swale

Designer._-YoeL. EVANS | GEBRGE  HSU

Company:_ CMZYl HILL

Date:_ S-\l,-05
Project:_CLlwtor g eltd BoAD EXTENS|ON
Location: Criwthmn kit A SR |NTER <Eliion MW QUADRANT
1. Determine Design Flow Que=_ 05 cfs
(Use Worksheet 2)
2. Swale Geometry
a. Swale bottom width (b) b = it
b. Side slope (2) z= 4
c. Flow direction slope (s) s 0.5 %
3. Design flow velocity (Manning n = 0.2) v=_ 0.22 ft/s
4. Depth of flow (D) p=02'(43") n
5. Design Length (L)
L = (7 min) x (flow velocity, ft/sec) x 60 L=_loo fit
6. Vegetation (describe)
8. Outflow Collection (check type usedor |  Grated Inlet’
describe “other”) ____Infiltration Trench
___Underdrain

Y Other SMEEL FLow /NATUREL

" C HANNEY

Notes:
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Comment :

Trapezoidal Channel Analysis & Design

Open Channel - Uniform flow

Worksheet Name: temp

Line H / NW corner biocswale

Solve For Depth

Given Input Data:

Bottom Width.....
Left Side Slope..
Right Side Slope.
Manning's n......
Channel Slope....
Digscharge........

Computed Results:

Depthes s da s i
Velocity. .. ......
Flow Area........
Flow Top Width...
Wetted Perimeter.
Critical Depth...
Critical Slope...
Froude Number....

2.00

4.00:
4.00:
0.200

ft
1 (H:V)
1 (H:V)

0.0050 ft/ft

0.30

0.3%9
0.22
1.38
5.11
521
0.08

cfs

£t
fps
sf
i 5 o
£t
ft

1.4087 ft/ft
0.07 (flow is Subecritical)

Open Channel Flow Module, Version 3.21 (c)
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury,

1990

Ct 06708






e ——— O STORM DRAIN DATA TABLE
@0) CONSTRUCT HEADWALL PER CALTRANS DETAIL 089. NO. | DELTA 7 BEARING| RADIUS | LENGTH | TANGENT | REMARKS
{42) CONSTRUCT CURB INLET CATCH BASIN PER RCTD | | N &3°01"20" E = 16.31° -~ 18" RCP
STD 300 2 | N 4606°37" E == 20. 45° -- 1B RCP
: o0
{A8) INSTALL ROCK SLOPE PROTECTION METHOD B b ___.T.
PER DETAIL. SHEET D-34. cosm as ) r..zm.mﬂ 0 \%
&3 CONSTRUCT SWALE, SEE SHEET D-37. _rlwm‘mp mwmmmumwmwmu, Lt Tl _m.s
2o\ = -
BT o X AL
HEADWALL T\ A
@;ﬁum. 75 EL \ ...__....umu \ S
10+16.31 LINE "H"= L\ \Y -~ o .
379+92.89 o 77.64" Lt /.,ﬂ__ ..,u,, 5 e H
CLINTON KEITH ROAD / LB L,.NM.. ~ P o
"LINE "H" o - A ’
SEE SHEET D-30 , /m.u.h \ Al — - 1\.\,\...\ xx\
14" WIDE CURB INLET = oz s o
10+00. 00_LINE_"H"= g B =T e P
379+82.83 o 58.00° Lt /. i - .1.......1.\1 L.\.\. A
CLINTON KE{TH ROAD mﬂ%\ S . P
__. ......]..........,.........\..1 " - B
/ B ....N.L..
Py - -~
- = o . -
l..............lq.....-“l...\-.... ..... .-.......1....-_
Rt i DR o)\ B\
b - ..n................... 4 AN ey
..|1L|....l|1 ﬂm__ﬂ..rulni..l |||||||||||||| A o
MJ -— — e, = - — B IIII||I|||.|| ﬂ.ﬂl@uﬁ.::ﬁu LIME "1* | / ﬁ..- T LT b
o el e e N e s — e \ 1y
ettt mm_u ....... = SEE SHEET D-30 \ )
(=] - - - e i i
o = — = . 31 .m.n_ — = f L
o = ; f L2 )
5y o~ 317
a0 y 376 - .
i
|3 P
— - ITH R 3 s
x ...._.-_.r...__ ﬂ_.q_-. _.z.._-oz .ﬂnm ||.|I||1||||11|1 . =S -
—.-..H.- . e 4l.l1l.lll.-.|.. T - -
m = - .....L.m..m....llf...lu..q L...l......1
R ey S R Rl Sy, SRR o G 3
F R SRt e e i |.1..nm_,.___u.+ == =TT T —=i14"WiIDE CURB INLET
o 310000,00 LINE "1 o
© O =AY379+85.65 @ 16.00° Rt
CLANTON KE|TH ROAD-
HEADWALL o
@._uum. 50 FL
10+20.45 LINE """
380+00.64 @ 77.64" Lt
CLINTON KEITH ROAD o
> 1335.91 FL
TCH 125+19.81 @ 92.73° Lt
NE
SEE SHEET Ovig WINCHESTER ROAD 1335. 00 FL
124+31.05 @ B7.21° Lt
WINCHESTER ROAD
THIS PLAN ACCURATE FOR DRAINAGE WORK ONLY.
W REV 1S | ONS TRIVERSIDE COUNTY TRANSPORTAT ION DEPARTWENT CHZMHILL ENGINEERING COMPANY PROJECT REFERENCE
120 - TPV APPROVED DATE] . W.0. WO,  AZ-0412
e CLINTON KEITH RD o
w “mE F. B. WO EXTECK
SCALES: 1" = 40° HOR A T e —— ANTELOPE ROAD TO STATE ROUTE T9 €AD £ ILENAUE D- 16, dgn
1" = 4" VIR SHENG-CHUAN HSL - R,C.E. CASBOG g
COMME N [ [
m L —— A R PRATIAGE. 2EAND seer iz o m







Worksheet 2

Design Procedure Form for Design Flow
Uniform Intensity Design Flow

Designer:  _logl gvAwnS /G BRGE WSy

Company: ¢HzZH MiLL

Date: &_|-0%

Project  y \Ntord kifI1tH  ReAD EXTEWSIow

Location: ¢ nTor ket BSR4 (NrepsECrion | <) QUADRANT

_ ) .o =0 C-K
1. Determine Impervious Percentage 4 0.0 o» Se-19
a. Determine total tributary area Aow=____ |, 0 acres (1)
b. Determine Impervious % i= (Fals) %o (2)
2. Determine Runoif Coefficient Values
Use Table 4 and impervious % found in step 1
a. A Soil Runoff Coefficient C, = n A (3)
b. B Soil Runoff Coefficient Co = J | (4)
¢. C Soil Runoff Coefficient C. = A (3)
d. D Soil Runoff Coeflicient Cy = Ml (6)
3. Determine the Area decimal fraction of each soil type
in tributary area
a Areaof ASail /(1) = A, = wlA (@)
b. Area of B Soil | (1) = A = Mk (8)
T
c. Area of C Soil | (1) = A, = nln (9
d. Area of D Soil [ (1) = Ay = W A (10)
4, Determine Runoff Coefficient
a. C = (3)x(7) + (4)x(8) + (5)x(9) + (6)x(10) = C= 0.9 (11)
5. Determine BMP Design flow
3
2 Qe =CxlxA= (1) x02x{1) Qape = oz 2— (12)

10




Worksheet 9

Design Procedure Form for Grassed Swale

Designer: JoeL Eyaps /EE”-‘-RHE HEU
Company:_ CHzm  HuLL °

Date:__ 5-|6-05

Project_CLimtord  kuitu  Badb EXTC -S| 0M

Location: €} AwTor kel & SRIK  INTERSELTLON, SW QUADRANT

1. Determine Design Flow Quep=_0.-T cfs
(Use Worksheet 2)

2. Swale Geometry
a. Swale bottom width (b) b=
b. Side slope (z) z= H
E =

c. Flow direction slope (s)

3. Design flow velocity (Manning n = 0.2) v=_ O%Z% fts

4. Depth of flow (D) p=02'(31")

5. Design Length (L)
L = (7 min) x (low velocity, ftfsec) x 60 Es 125 ft

6. Vegetation (describe)

8. Outflow Collection (check type used or | Grated Inlet’
describe “other”) ____Infiltration Trench
____Underdrain
X_Other_=Heget ELow [nATuRaL

(MARNEL

Motes:
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Comment :

Trapezoidal Channel Analysis & Design

Open Channel

Worksheet Name: temp

- Uniform flow

Line I [/ SW corner bioswale

Solve For Depth

Given Input Data:

Bottom Width.....
Left Side Slope..
Right Side Slope.
Manning's n......
Channel Slope....
Discharge........

Computed Results:

Depthe coscivvasas
Velocdiby. .cooaaun
Flow Area........
Flow Top Width...
Wetted Perimeter.
Critical Depth...
Critical Slope...
Froude Number. ...

2.00 ft
4.00:1 (H:V)
4.00:1 (H:V)
0.200
0.0100 ft/fc
0.20 cfs

0.26 ft

0.25 fps

0.81 sf

4.11 ft

4.18 ft

0.06 ft

1.5189 ft/ft

0.10 (flow is Subcritical)

Open Channel Flow Module, Version 2.21 (c) 1990

Haestad Methods,

Inc.

* 37 Brookside Rd * Waterbury, Ct 06708
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SECTION 1
INTRODUCTION

1.1 SCOPE

The County of Riverside Transportation Department, acting on behalf of Riverside
County (County) and in cooperation with the City of Murrieta, is proposing the construction
of the Clinton Keith Road Extension Project (Project) as a six-lane urban arterial in the City
of Murrieta and unincorporated Riverside County. The construction of Clinton Keith Road is
needed to provide an east-west urban arterial between Interstate (I)-215 to State Route (SR)-
79 (Winchester Road). Figure 1-1 shows a vicinity map and the project location.

CH2M HILL is under contract to the County to prepare the construction plans for the
Project. The purpose of this report is to document the hydraulic and scour analyses for the
proposed two bridges. The study used available hydrologic data to perform hydraulic
analysis to assess the potential impacts associated with the proposed bridges. Scour analysis
is also conducted to provide design information for the bridge foundation design.

1.2 PROJECT DESCRIPTION

The proposed Project is located in western Riverside County along the northern
jurisdiction of the City of Murrieta and unincorporated Riverside County. The Project is
generally located between 1-215 and SR-79. Clinton Keith Road currently is a two-lane dirt
road east of Whitewood Road/Meadowlark Lane for approximately 0.8 mile to its
intersection with Los Alamos Road. Clinton Keith Road does not currently exist east of Los
Alamos. The current Clinton Keith Road alignment was adopted by the County in the County
General Plan Amendment 409.

Clinton Keith Road, at ultimate build-out, will include a total of six travel lanes. Cut and
fill slopes outside of the roadway prism will be sloped at a ratio of 1 vertical to 2 horizontal.
Where topography requires slope construction outside of the basic roadway right-of-way, an
additional slope easement (variable in width) will be acquired by the County. The two major
water courses along the roadway alignment are Warm Springs Creek and French Valley
Creek, which will be bridged with structures. These structures will be designed to pass the
100-year storm event. The locations of both bridges are shown in Figure 1-1.

1.3 CREEK AND SITE DESCRIPTION

Warm Springs Creek is a steep and narrow water course with steep sideslopes and heavy
vegetation. Within the study reach, the creek is crossed by Los Alamos Road approximately
755 feet (ft) south of the proposed Clinton Keith Road alignment. The cross-culvert at Los
Alamos Road is three 5-ft diameter corrugated metal pipes (CMPs).

In contrast to Warm Springs Creek, French Valley Creek is relatively flat and wide, with
shallow side-slopes and lighter vegetation. French Valley Creek is conveyed in culverts
under Thompson Road, Briggs Road, and Porth Road within the study reach. The culvert
crossings at Porth and Thompson Roads consist of a 2-ft and 7-ft CMPs, respectively. The
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cross-culverts at Briggs Road is currently two 5-ft CMPs, which will be improved before the
construction of the Project. The crossing will be a six-barrel 14 ft by 5 ft reinforced concrete
box culvert (RCB). The existing Briggs Road profile will be also raised about 9 fi at the
crossing. Creek highlights, taken in the field investigation on December 9, 2004, are
presented in Figures 1-2 to 1-7.
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Figure 1-3 — Warm Springs - Looking upstream from Los Alamos Road
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Figure 1-5 — French Valley - Looking downstream from Briggs Road
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Figure 1-T — French Valley - Looking downstream from Porth Road
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SECTION 2
HYDROLOGY

Warm Springs Creek is one of the major tributaries of Murrieta Creek. The drainage area
of Warm Springs Creek is approximately 52.1 square miles at the confluence of French
Valley Creek. The US Army Corps of Engineers (USACE) conducted a feasibility study on
Murrieta Creek in 1990 (USACE, 1990). The hydrologic analysis included several
concentration points along Warm Springs Creek. Immediately downstream of the confluence
of French Valley Creek, USACE estimated the 100-year flows to be 12,100 cubic feet per
second (cfs) and 13,200 cfs for the existing and future conditions, respectively. Based on
USACE’s study, the adjustment ratio for the future development within Warm Spring Creek
watershed is approximately 1.09.

USACE recently conducted another study on Warm Springs Creek (USACE, 2003),
where the 100-year flow was determined to be 6,020 cfs upstream of the confluence of
French Valley Creck. As the proposed Clinton-Keith bridge is about 4,500 ft upstream of the
confluence, it would be conservative to assume 6,020 cfs for the bridge flow. The land use in
the 2003 USACE study was based on the existing condition. Considering the future
development, the same adjustment ratio (1.09) discussed above could be used. The 100-year
flow at the Clinton-Keith bridge would be about 6,600 cfs for the future condition.

French Valley Creek is a tributary of Warm Springs Creek. It confluences an unnamed
creck about 3,800 ft downstream of the Clinton-Keith crossing, where the drainage area is
about 14.4 square miles. The creek then joins Warm Springs Creck 2,200 ft further
downstream of the unnamed creek. The 2003 USACE study determined the existing 100-
year flow to be 4,810 cfs at the confluence of the unnamed creek. The ultimate hydrology
was conducted in the French Valley Specific Plan (RC, 2001). The 100-year flows for
French Valley Creek were determined to be 5,465 cfs at about 1,400 ft upstream and 6,100
cfs at about 1,500 ft downstream of the Clinton —Keith crossing, respectively. To be
conservative, 6,100 cfs was used for the bridge design. Copies of referenced documents are
presented in Appendix A.

2-1
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SECTION 3
HYDRAULIC ANALYSIS

The US Army Corps of Engineers (USACE) River Analysis System HEC-RAS program
(USACE, 2004) was used to compute water surface profiles of both creeks for the 100-year
flood event. The results from the HEC-RAS models were used to evaluate the hydraulic
impacts of the proposed bridge and to evaluate potential scour potential at the bridge piers
and abutments. Water surface profiles were computed for both the existing and proposed
conditions. ,

3.1 EXISTING CONDITION

The project team conducted a field reconnaissance to gain an understanding of the stream
environment and to determine the location for the cross sections to be used in the hydraulic
analysis. Most of the cross sections were complied from a 2-fi contour map surveyed for the
current project in 2002. For cross sections outside of project survey, the county’s 4-ft
county-wide contour maps were used to make up the information. The study reach cover
enough channel length to address the hydraulic impact.

3.1.1 WARM SPRINGS CREEK

The study reach of Warm Springs Creek is approximately 0.3 mile long and extends from
just south of Los Alamos Road at the downstream end to about 700 ft north of the proposed
crossing for Clinton Keith Road (see Figure 1-1 and Exhibit 1 in Appendix B). At Los
Alamos Road, there is an existing cross-culverts, consisting of three 5-ft CMPs. The rest of
the channel remains natural.

Channel roughness was determined based on field review. The channel is comprised of
trees and shrubs. A Manning’s “n” value of 0.050 was used for both overbank and channel
areas in the model.

Table 3-1 summarizes the results of the hydraulic analysis for the 100-year flood event
under the existing condition. Detailed HEC-RAS outputs of the existing conditions are
presented in Appendix B.

31
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TABLE 3-1
SUMMARY OF 100-YEAR HYDRAULICS OF WARM SPRINGS CREEK
Existing Condition Project Condition
Cross  Water Surface Channel Water Surface Channel WSE

Section  Elevation (ft) Velocity (ft/s) Elevation [ft) Velocity (ft/s) Difference (ft)

10.0 1295.82 6.72 1295.82 6.72 0.00

9.0 1294.25 8.05 129425 8.06 0.00

8.0 129220 8.54 1292.26 8.41 0.06

7.0 1291.36 5.48 1291.55 5.22 0.19

6.0 1290.74 5.79 1291.02 5.53 0.28
Proposed Bridge

5.0 1290.54 4.31 1290.52 4.45 -0.02

4.0 1290.10 5.20 1290.10 5.20 0.00

30 1289.66 5.41 1289.66 5.41 0.00

2.0 1289.37 4.30 1289.37 4.30 0.00

1.0 1289.08 3.70 1289.08 3.70 0.00
Los Alamo Culvert

0.0 1284.16 11.80 1284.16 11.80 0.00

Mote: The soffit of the proposed bridge is about Eleyv. 1326 it

3.1.2 FRENCH VALLEY CREEK

The study reach of French Valley Creek is approximately 0.7 mile long and extends from
just south of Porth Road at the downstream end to about 900 ft north of the existing
Thompson Road (see Figure 1-1 and Exhibit 2 in Appendix C). Culvert crossings are located
at Porth Road, Briggs Road, and Thompson Road. The culvert crossings at Porth and
Thompson Roads consist of a 2-ft and 7-ft CMPs, respectively. The culvert crossing at
Briggs Road is expected to be improved before the construction of the project. The crossing
will be a six-barrel 14 ft by § ft reinforced concrete box culvert (RCB). A copy of detailed
layout is presented in Appendix C. The rest of the channel remained natural.

Channel roughness was determined based on field review. The channel is comprised of
trees and shrubs. A Manning’s “n” value of 0.050 was used for both overbank and channel
areas in this model.

Table 3-2 summarizes the results of the hydraulic analysis for the 100-year flood event
under the existing condition. It appears that two existing culverts and the new RCB are not
designed to convey the 100-year flood. Floodwater would overtop these three crossings in
major events. Detailed HEC-RAS outputs of the existing conditions are presented in
Appendix A.

3-2
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TABLE 3-2
SUMMARY OF 100-YEAR HYDRAULICS OF FRENCH VALLEY CREEK
Existing Condition Project Condition
Cross  Water Surface Channel Water Surface Channel WSE
Section  Elevation (ff) Velocity (ftfs) Elevation (ft) Velocity (ft's) Difference (ft)
18.0 1338.63 7.07 1338.63 7.07 0.00
17.0 133583 4.78 133593 4.78 0.00
16.0 1335.00 3o 1335.00 3.98 0.00
15.0 1334.67 3.09 1334.67 3.09 0.00
Thompson Culvert
14.0 1332.19 8.12 133217 B.22 -0.02
10.0 1328.44 4.61 1328.47 4.55 0.03
9.0 1327.42 4.78 1327.55 4.54 0.13
8.0 1327.24 242 1327.38 2.36 0.14
70 132713 2.78 132728 268 0.15
6.0 1327.00 2.9 132717 2.82 0.17
55 1326.58 5.03 1326.82 4.63 0.24
Proposed Bridge
4.5 1326.50 4.19 1326.60 3.84 0.10
4.0 1325.76 7.48 132584 7.41 0.08
Briggs New Culvert
30 1320.91 12.54 1320.91 12.54 0.00
20 1320.22 2.60 1320.22 2.60 0.00
1.0 1319.92 2.82 1319.92 2.82 0.00
0.5 1319.35 3.70 1319.35 3.70 0.00
Parth Culvert
0.0 1318.17 307 1318.17 T 0.00

Mote: The soffil of the proposed bridge is about Elev. 1333 it.
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3.2 PROPOSED CONDITION
3.2.1 WARM SPRINGS CREEK

The proposed condition considers the full construction of Clinton Keith Road across
Warm Springs Creek. The proposed bridge design consists of a 360-ft span bridge with 2
piers associated with the bridge deck. Dimensions of the proposed bridge was developed
from General Plan of Advance Planning Study (APS), which is presented in Appendix B.
Circular columns of 5.5-ft diameter and 4 per bent are proposed for bridge piers. Based on
the vegetation growth in the creek, an additional 1 ft debris loading was added to each pier.
The goal of placing the bridge span was not to increase the water surface elevation (WSE) by
more than 1.0 ft from the existing condition, based on Federal Emergency Management
Agency (FEMA) criteria. Additionally, the placement of this bridge was designed to
minimize encroachment on USACE and California Department of Fish and Game (CDFG)
jurisdictional areas.

The hydraulic results showed that the proposed bridge structure would continue to have
capacity to fully convey the 100-year floodwater. The 100-year hydraulic results for the
proposed condition is presented in Table 3-1. Detailed HEC-RAS outputs of the proposed
conditions are included in Appendix B.

3.2.2 FRENCH VALLEY CREEK

Similar to Warm Spring Creek Bridge, the proposed condition considers the full
construction of Clinton Keith Road across French Valley Creek. The proposed bridge design
consists of a 140-fl span bridge with no piers associated with the bridge deck. Dimensions of
the proposed bridge was developed from General Plan of APS, which is presented in
Appendix C. The placement of the bridge span was designed so as not to impact the water
surface elevation by more than 1.0 ft and to minimize encroachment on USACE and CDFG
Jurisdictional areas.

The hydraulic results showed that the proposed bridge structure would continue to have
capacity to fully convey the 100-year floodwater without increasing the water surface
elevation more than 1.0 ft. Table 3-2 presents a summary of the hydraulic results for the
proposed bridge widening under the 100-year flood event. Detailed HEC-RAS outputs of the
proposed conditions are included in Appendix A

3.3 DISCUSSION

Tables 3-1 and 3-2 depict a comparison of the hydraulic results from the existing and
proposed conditions. As shown in Table 3-1, the proposed Warm Springs Creek bridge
would result in an increase of 100-year water surface of 0.28 ft. The impact of WSE would
die out within 475 fi.

As shown in Table 3-2, the proposed French Valley Creek bridge would result in an
increase of 100-year water surface of 0.24 ft. The WSE impact would die out before
Thompson Road. These impacts are considered insignificant and within the FEMA
guidelines, which limits the increase to 1.0 fi.

3-4
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SECTION 4
SCOUR ANALYSIS

Bridge scour was computed in accordance with HEC-18 (FHWA, 2001a) procedures.
Based on HEC-18, total scour at a highway crossing consists of the sum of 1) long-term
degradation, 2) contraction scour, and 3) local scour. The following sections discuss the
sediment size distribution, and each component of scour. Potential total scour depth is
recommended for the bridge footing design.

4.1 SEDIMENT SIZE DISTRIBUTION

During the site visit, a qualitative assessment of particle sizes of channel bed materials in
Warm Springs and French Valley Creeks were conducted. Sampling and sieve analyses were
performed for Warm Springs Creek in 2004. Based on the sieve analyses, the bed material of
Warm Springs Creek primarily consists of silty sand, with a Dsg and Dgs (50% and 95% finer,
respectively) of approximately 0.1 mm and 2.0 mm. No bed materials were sampled for
French Valley Creek. The same sediment gradation in Warm Springs Creek was assumed for
French Valley Creek.

4.2 LONG-TERM DEGRADATION

Long-term bed elevation changes may be the natural trend of the stream or may be the
result of some modification to the stream or watershed. The streambed may be aggrading,
degrading, or in relative equilibrium in the vicinity of the bridge crossing.

No data were available regarding long-term degradation of the Warm Springs and French
Valley Creeks at this site. However, both proposed bridges are located upstream near the
existing roadways, which would behave as grade control structures. The potential for long-
term channel degradation is considered to be negligible.

4.3 CONTRACTION SCOUR

Contraction scour, in a natural channel or at a bridge crossing, involves the removal of
material from the bed and banks across all or most of the channel width. This component of
scour can result from a contraction of flow area, an increase in discharge at the bridge, or
both. It can also result from a change in downstream control of the water surface elevation.
This scour is the result of increased velocities and shear stress on the channel bed.

The HEC-RAS functions for bridge scour analysis were used for the evaluation of the
proposed abutment fills on Warm Spring Creek and French Valley Creek. The results of
those analyses show that contraction scours of 0.40 ft and 2.61 fi would occur at Warm
Springs Creek and French Valley Creek Bridges, respectively.

4.4 LOCAL SCOUR

Local scour involves removal of material from around flow obstructions such as piers and
abutments. It is caused by an acceleration of flow and resulting vortices induced by the flow
obstructions.

a-1
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HEC-18 (FHWA, 2001a) recommends the CSU equation for pier scour. The equalion
predicts maximum pier scour depths. The equation is:

yo/yi = 2.0 Ky Kz Ky Ky (@) Fr, " [4-1]
Where: y; = scour depth (ft)
yy = flow depth directly upstream of pier (ft)
K; = correction factor for pier nose shape per HEC-13
K, = correction factor for angle of attack of flow per HEC-18
K; = correction factor for bed form per HEC-18
K4 = correction factor for armoring by bed material size per HEC-18
a = pier width, including debris width (ft)

L =length of pier, adjusted for multiple columns if applies (ft)
Fr; = Froude Number directly upstream of the pier = V/(gy;)"”
V; = mean velocity of flow directly upstream of pier (ft/s)

g = acceleration of gravity

Abutment scour typically occurs when a bridge encroaches into the floodplain and flow
travels parallel to the roadway embankment and around the abutment in the downstream
direction. HEC-18 (FHWA, 2001a) recommends the Froehlich’s abutment scour equation
for abutment scour. The HEC-RAS program provides optional local scour analysis for both
pier and abutment scours of Warm Spring Creek and French Valley Creek Bridges.

The total computed scour is based on the estimated depth of local, or pier, scour that is
likely to occur. Each of the piers were treated the same, with the total pier scour depth being
assumed to occur equally at each of the pier bents. The 5.5 fi pier columns in Warm Springs
Creek will connected to the larger shaft of 7.5 ft diameter near creek bed or within the scour
depth. A conservative 7.5 ft shaft was used in the scour analysis. As in the hydraulic
analysis, additional 1.0 fi debris loading was added at the piers in Warm Springs Creek.
Therefore, the overall pier width used in the scour computations was 8.5 ft. Since there are
no piers in the French Valley Bridge, pier scour was not calculated. Additional attack angle
of 10 degrees and multiple-pier effect were considered in evaluating the pier scour for Warm
Springs Creek Bridge.

Although the low flow channel or thalweg (the lowest point of the cross-section) is not
currently at the proposed pier or abutment locations, it could migrate over time to anywhere
within the floodplain. It is possible the thalweg could be at the piers or near the toe of
abutment during a major event. Therefore, it is prudent to use the thalweg elevation as the
ground elevation to apply the total scour depth for the piers and abutments.

The total scour depths and elevations are summarized in Tables 4-1 and 4-2. The design
length of the piers shall take into account the total scour depth. Detailed HEC-RAS outputs
of the scour calculations are included in Appendix D.

4-2
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Table 4-1 BRIDGE SCOUR SUMMARY OF WARM SPRINGS CREEK

Channel Estimated
Structure Invert Long-Term Contraction Local Total Scour
Location Elev* Scour Scour Scour Scour Elev
a. Pier Scour
All 2 bents 128160 ft 0.00 ft 0.40 ft 1780 1t 1820 ft 1263.4 ft
b. Abutment Scour
Left (East) 1281607 0.00ft 0.40 ft 3101t 350 1278.1 ft
Right (West) 1281601t 0.001t 0.40ft G391t 6.78 ft 12748 ft

Note: * Channel invert is taken at the thalweg.

Table 4-2 BRIDGE SCOUR SUMMARY OF FRENCH VALLEY CREEK

Channel Estimated
Structure Invert Long-Term Contraction Local Total Scour
Location Elev* Scour Scour Scour Scour Elev
a. Pier Scour
M/A MN/A MN/A N/A, MNIA MN/A MNfA
b. Abutment Scour
Left (South) 1316901 0.00ft 2311 15.50 ft 17811t 12991 fit
Right (North) 1316.90ft 0.00 ft 2311t 11.76 ft 14.07 it 1302.6 ft

Nore: * Channel invert is taken ai the thalweg.

4.5 SLOPE PROTECTION

Due to environmental concemns, no counter-measure on the creek bed is proposed for the
pier scour. The design length of piers shall take into account the total scour depth and
estimated scour elevation.

As the toes of abutments on both bridges would be in 100-year floodplain, the abutment
scour hole could be developed and cause slope failure. Riprap is proposed to place along the
new fill slope in order to prevent erosion and abutment scour. The riprap could be placed
between the high water surface (100-year WSE plus a freeboard of 3.0 ft) and toedown
(determined by the thalweg elevation minus abutment scour) along a 1(v) to 2(h) slope. As
an alternative, HEC-23 (FHW A, 2001b) recommends riprap apron, extending along the entire
length of the abutment toe, around the curved portions of the abutment to the point of
tangency with the plane of the embankment slopes. The width of apron should be equal to
twice of flow depth in the overbank area near the embankment, but less than 25 fi.

The alternative of HEC-23 would cause less impacts to jurisdiction areas on the creek
beds and is recommended for this project. It was estimated that the apron widths to be 10 il
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and 12 ft for Warm Spring Creck and French Valley Creek Bridges, respectively. Riprap
sizing calculations and sketches detailing the placement as shown in Appendix D.
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SECTION 5
SUMMARY AND RECOMMENDATIONS

The proposed construction of Clinton Keith Road over the Warm Springs Creek and
French Valley Creek would provide increased access to the surrounding area. This report
documents the hydraulic and scour analyses for the proposed bridge widening. This report
includes hydraulic analysis for both the existing and proposed conditions and scour
computations for the proposed bridges.

In summary, the results of the analyses indicate that:

* The proposed Warm Springs Bridge would cause a small increase (0.28 fi) to the existing
100-year water surface immediately upstream of the bridge. The increase is considered
insignificant and within the FEMA guidelines, which limits the increase to 1.0 fi.

* The proposed French Valley Bridge would cause small impact (0.24 ft) to the existing
100-year water surface immediately upstream of the bridge. The increase is considered
small and within the FEMA guidelines as well.

= For the pier scour analysis, the pier widths of Warm Springs Bridge were increased by 1.0
ft to account for the debns loading. The total scour depth is 18.20 ft. Scour elevation of
1263.4 ft shall be used in the bridge foundation design.

e Riprap is proposed to be placed along the new fill slope in order to prevent erosion and
abutment scour. Riprap should be placed on the abutment slope between the high water
surface (100-year WSE plus a freeboard of 3.0 ft) and creek bed. In addition, a riprap
apron should be placed along the entire length of the abutment toe, around the curved
portions of the abutment to the point of tangency with the plane of the embankment
slopes. It is recommended that apron widths be 10 ft and 12 ft for Warm Spring Creek
and French Valley Creek Bridges, respectively.

3-1
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APPENDIX A
Relevant Hydrologic Data
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Table 2. Peak Discharges

Location Drainage | CP Peak Discharge (fi*/s)
Area 10-yr | 50-yr | 100-yr | 500-yr
[Cross-section number from HEC-RAS] (mi?*)
Lower Warm Springs near Calle de 36.2 A | 5980 10,200 | 12,100 | 16,500

Amor; (downstream end of study area)
[Cross-Section 0]

Lower Warm Springs ab Tributary A-1 18.8 B 2970 5070 6,020) 8200
[Cross-Section 2479]

Upper Warm Springs near Scott Road 10.1 C 1,670 | 2,860 | 3,390 4,620
[Cross-Section 27105]

Tributary A-2 above Warm Springs 18.2 D 3,010 5130 6,080 8300
[Cross-Section 0] _

Tributary A-2 above Tributary A-1 14.4 E | 2380| 4050 4810| 6,560
[Cross-Section 3506]

Tributary A-1 above Tributary A-2 3.5 F 580 990 1,180 1,600
[Cross-Section 0]

Tributary A-1 above Tributary A-3 1.0 G 160 270 320 440
[Cross-Section 17296]

Tributary A-3 above Tributary A-1 1.3 H 220 370 440 600
[Cross-Section 0]

Upper Warm Springs near Pines Airpark 6.6 I 1,000 | 1,860 2.210| 3,020

Road
[Cross-Section 33772)

Upper Warm Springs above Garboni Rd. 4.6 J 760 | 1,290 1,530 2,090
[Cross-Section 40668]

Lower Warm Springs at Briggs Rd. 12.7 K 2,090 | 3,570 4,240 5,780
[Cross-Section 17368}

Tributary A-2 at Leon Rd. 10.8 L 1,780 | 3,040 3,600 4910
[Cross-Section 11421]

Tributary A-2 near Pourroy Rd. 4.3 M* 7101 1,210 1,430 1,960
[Cross-Section 20909]

Tributary A-1 at Benton Rd. 28 N 460 790 940 1,280

[Cross-Section 10825]

Note: The terms ‘Lower” and ‘Upper’ were included for modeling purposes only; they are not
meant to reflect geographical locations.

* CP M is located near the confluence of Tributary A-2 (studied) and one of its unnamed smaller
tributaries (not studied), and reflects the drainage area and discharge of Tributary A-2 only;
backwater effects of Tributary A-2 along the unnamed tributary are included on the flood plain
maps. The confluence of these two tributaries is about 1000 feet upstream from Pourroy Road.

See Plate 3 for CP locations.

Warm Springs Creek Floodplain Delineation Study Prepared by: USACE, Los Angeles District
Section 22 Planning Assistance to the States February 2003 FINAL
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COUNTY OF RIVERSIDE

TRANSPORTATION AND
LAND MANAGEMENT AGENCY
i-hard K. Lashbrook Plﬂllﬂiﬂg DEparhnent Aleta J. Laurence, ALC.F
gency Director Planning Director

June 27, 2001

Building and Safety Department — Grading Division — Tony Harmon
Planning and Land Use (2™ Floor) — Mark Balys

Planning and Land Use (Murrieta Office) — Dave Mares (2 copies)
County Parks and Recreation Department — Kim Johnson
Department of Environmental Health — Greg Dellenbach

County Fire Department — Dan Wagner

County Flood Control and Water Quality District — Stuart McKibbin
Transportation Department — Russ Garrett.

Clerk of the Board of Supervisors — Nancy Romero

Central Files — Rose Keathley (3 copies)

City of Temecula

City of Murrieta

RE: Specific Plan 312 (French Valley)

Attached are the final Specific Plan/Environmental Impact Report documents as adopted by the Board of
Supervisors for the above-listed project. Please discard all prior copies of the documents of this specific
plan. One copy will be placed in central files, and two copies are to be placed in storage.

Should you have any questions, please give me a call at (909) 955-9076.

RIVERSIDE COUNTY PLANNING DEPARTMENT
Aleta J. Laurence, A.I.C.P., Planning Director

/4;—— Z ébﬂ\_, EE§P " Wi st

Keith Gardner, Senior Planner 4 Vi, @
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g
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verside Office: 4080 Lemon Street, 9% Floor Indio Office: 82-675 Hwy 111, 2™ Floor Murrieta Office: 39493 Los Alamos Rd.
). Box 1409 Riverside, California 92502-1409 Room 209, Indio, California 92201 Murrieta, California 92563
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APPENDIX B
Hydraulic Output --
Warm Springs Creek
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APPENDIX C

Hydraulic Output --
French Valley Creek
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Exhibit 2
HEC-RAS Cross Section
Locations for French Valley
Creek
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Plan: ex w 88dat French Valley Cr 1 RS: 145 Culv Group: Culvert #1  Profile: PF 1

) 321.80 | Culv Full Len (1) 60.00
1 | Gulv Vel US (tvs). 8.36
321.80 | Culv Vel DS (iUs) 8.36

1334.77 | Culv lnv El Up [ft) | 1324.10
1334.67 | Culvinv El Dn (i) 1324.00
133271 | Gulv Frein Ls ({t) 0.52
1332.19 | Culv Exitboss (i) 0.57

207 | Culv EntrLoss (ft). 0.98

2.47 | ©Wair (cfs) : 5774.73

1334.74 | Weir Sta LIt () _ -107.83
1334.77 | Weir Sta Rgt (i) . 450.00

— o= s

267

2.48

| 138538

| 133211




Flan: ex w BBdat French Valley Cr 1 RS5:35 Culv Group: Culvert #1  Profile: PF 1

| O Culv Gioup (ets) | 5751.07 | Culv Full Len (1t) 40.00
‘WBarels. B | Gulv Vel US (ft's) 13.69
958.51 | Culv Vel DS (fs) 13.69

1326.63 | Culv Inv El Up (ft) 1316.60

1325,76 | Culv Inv EI D (#) 1316.40

1323.36 | Culv Frcin Ls () 0.87

1320.91 | Cukv Exit Loss (i) 0.96

3.28 v Entr Loss (ft) f 1.46

4.85 | QWeir (cfs) 348,93

1326.80 | Weir Sta LIt (ft) 0.00

1326.63 | Wair Sta Rgt (f) 589.00

Outlat | Weir Submerg : 0.00

1321.60 | Weir Max Depth () 0.37

1321.40 ir Awy Depth (ft) 0.37

5.00 ow Area (sq ft) 219,72

5.00 ElWeirFlow () | 132627




Plan: ex w B8dat French Valley Cr

1 RS 0.25 Culv Group: Culvert #1

Profile: PF 1

mwm 15.61 | Culv Full Len (it) 40.00
PRy 1| CulvVal US {fvs) = 4.97

Bamali(cls) 15.61 | Culv Vel DS (fts) 4.97
EGUS () | 131357 | Culvinv El Up (ft) 1313.00
u#, ) | 1319.35 | CulvInv El Dn () 131250
SEi 1318.41 | Culv FreinLs () 0.65

NS, 1318.19 | Culv Exit Loss (i) 0.16
E i _ 1.16 | Culv Enitr Loss (H) 0.35
1 ) 1.16 | 0 Waeir (cls) & 6089.09
S Lo | 131956 |WeieStaLf() 38.05
3 | 131957 | WeirSta Rgtily ~_' 3 475.58
Bt Outiet wﬁrmﬂg 0.57

v | 1315.00 | Weir Max Depth T 3.57

; =] 131450 Wwd z 3.00
Culv 25 | Weir Flow Area 1311.90
Culv e 1.42 | Min E) Weir Fiow { 1316.01
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