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Section 
 

  1 
INTRODUCTION 

 
1.1 PURPOSE OF STUDY 

The Alberhill Villages project is located within the City of Lake Elsinore, Riverside County, 
California.  The purpose of this study is to hydrologically model the project site’s onsite and 
offsite tributary watersheds and determine the existing and proposed peak storm runoffs.  This 
report also approximates the peak storage required to mitigate any increased runoff due to 
development for the most critical storm and duration event.  The flows are used to estimate the 
above and below ground drainage facilities to support the Alberhill Villages project as proposed 
by the Alberhill Villages Specific Plan.   
 
1.2 PROJECT DESCRIPTION AND STUDY OVERVIEW 

As proposed by the Alberhill Villages Specific Plan, the Alberhill Villages project site will be 
reclaimed for development as the existing onsite clay, sand, and aggregate mining operations are 
gradually phased out.  The Alberhill Villages site is comprised of approximately 1,374 acres of 
undeveloped land that is currently being mined for its mineral resources.  The site will also 
include an additional 9.1 acres and 16.8 acres for development which was originally part of the 
Alberhill Ranch Specific Plan.  The site is bounded undeveloped to the south, the I-15 Freeway 
to the north, the existing Horsethief Canyon development to the west, and Lake Street to the east.  
Figure 1 shows a vicinity map of the area.  The Alberhill Villages project is planned for a 
multifaceted community consisting of a university campus, recreational lake and park areas, 
mixed-use commercial/office/retail, neighborhood commercial, public institutions/schools, and a 
large residential component ranging from very low density estate lots to very high density 
multifamily lots.  Lake Street and Temescal Canyon Road/Lincoln Street are the main north-
south thoroughfares into the community connecting the Downtown Lake Elsinore area and 
Interstate 15 Freeway.  The development of the Alberhill Villages Project will enhance the north 
area of the City of Lake Elsinore producing a profound entry statement into the city off of 
Interstate 15 at Lake Street.  
 
KWC Engineers has performed a hydrologic analysis for the Alberhill Villages project and its 
tributary watershed to Temescal Wash located along and south of the I-15 Freeway at Lake 
Street.  The existing and proposed hydrology conditions were analyzed using the Synthetic Unit 
Hydrograph Method as outlined in the Riverside County Flood Control and Water Conservation 
District (RCFC&WCD) Hydrology Manual (1978).  AutoCad 2012 and HEC-HMS v3.2 
programs were used to delineate the watersheds and compute the required hydrographs and peak 
flows for the 2-year, 5-year, 10-year, and 100-year storm events.  The increased runoff 
mitigation facilities (referred to as “detention ponds”) were verified for the 2-year, 5-year, and 
10-year return periods with the 1-hour, 3-hour, 6-hour, and 24-hour duration events, such that the 
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proposed conditions peak outflow for the entire development is not greater than the existing 
conditions peak outflow.  The design criteria follow the 1995 RCFC&WCD guidelines for the 
increased runoff mitigation facility design. 
               
1.3 STUDY AREA 

The study area is comprised of several drainage watersheds that drain to five discharge points 
along the project boundaries and ultimately to Temescal Wash.  Proposed development drainage 
area includes approximately 1400 acres within the Alberhill Villages project and 400 acres 
within the future Alberhill Ridge project.  Additional tributary development drainage areas have 
also been included from the adjacent Alberhill Ranch project and Horsethief Canyon project, 
approximately 300 acres and 50 acres, respectively.  In addition, the study area also includes 
approximately 2000 acres of undeveloped drainage sheds from the southwest and 100 acres of 
undeveloped County of Riverside land [future Multi Species Habitat Conservation Plan 
(MSHCP) land] from the east.  A series of proposed above and below ground drainage facilities 
have been strategically located within the project to pick up, contain as necessary, and convey 
the surface runoffs through the site to their respective discharge points.   
 
The study area drains sheds within the Rice Canyon and Horsethief Canyon District where each 
drainage watershed is differentiated by a different color to the discharge point.  Figures 3 and 4 
in Section 2 shows the approximate existing and proposed drainage watershed study area for the 
proposed Alberhill Villages project.   
 
1.4 PROPOSED MASTER DRAINAGE FACILITIES 

Figure 2 shows the approximate master drainage facilities for the proposed Alberhill Villages 
project.  The estimated sizes of these facilities and their approximate locations are intended for 
conceptual purposes only and will be refined in the design review process. 
 
1.5 RELATED STUDIES 

Reference studies prepared for the adjacent Tract 28214 Alberhill Ranch project and Horsethief 
Canyon project have been reviewed and evaluated.  The flows and/or tributary drainage areas 
have been included in the hydrologic models presented in this report.    



FIGURE 2
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Section 
 

2 
HYDROLOGIC DATA  

AND MODEL DEVELOPMENT 
 
2.1 EXISTING CONDITION MODEL 

The Alberhill Villages site generally drains from the south to Temescal Wash, a major drainage 
channel along the northerly boundary of the project site.  The site is divided into 5 drainage 
watersheds as identified by their discharge points in this report.  Each watershed consists of 
smaller on-site and off-site shed areas.  The 5 drainage watersheds are Outlet 1, Outlet 2, Outlet 
3, Temescal 1, and Temescal 2.  These existing watershed areas are consistent with the City of 
Lake Elsinore Master Drainage Plan.  Tributary to Temescal 1 watershed are the developed 
flows generated from the Alberhill Ranch project discharging from the Lake Street Detention 
Basin located at the northeast corner of the Lake Street and Nichols Road intersection; Shed 1 
and Shed 2 have also been considered developed as established by previously approved 
hydrology studies prepared for the Alberhill Ranch project (refer to reference Alberhill Ranch 
hydrology studies for more information).  Sheds Horsethief 1, Horsethief 2, and Horsethief 3 are 
also developed flows tributary to Outlet 2 and Outlet 3.  
 
Existing conditions drainage watersheds were delineated based on the May 2005 1-foot and 2-
foot contour topographic data by Inland Aerial for the site. The outlet points where the peak 
flows were calculated are located along the northerly property boundary of the project as shown 
in Figure 3.  These locations were identified as the most downstream point in the natural drain 
system where all the flow paths from the studied drainage area come together and exit the site. 
Additional topographic information was obtained from the 1995 RCFC&WCD Topo Maps.  
AutoCad was used to delineate the existing watersheds and flow path as shown in Figure B-1 in 
Appendix B. 
 
The soil and hydrologic soil group digital data (shapefiles) for Riverside County were 
downloaded from the Soil Data Mart of the National Resources Conservation Services (NRCS). 
Figure B-2 in Appendix B shows the hydrologic soil group distribution over the proposed 
project site.  The existing land use information was obtained from field surveys and aerial 
photographs.  Land cover for the existing conditions was assumed to be mostly natural, chaparral 
narrow leaf in fair and poor conditions, open brush in fair and poor conditions, and some barren 
areas as indicated in Figure B-3 in Appendix B. 
 
Precipitation point values for the Alberhill Villages drainage sheds for the 2-year, 5-year, and 10-
year return periods with the 1-hour, 3-hour, 6-hour, and 24-hour duration events were obtained 
from the Precipitation Frequency Data Server, NOAA Atlas 14 for the Semiarid Southwest, 
released online in 2006, which replaced the NOAA Atlas 2, Volume XI for California published 
in 1973 as shown in the RCFC&WCD Hydrology Manual (1978).  Precipitation area adjustment 



FIGURE 4
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was necessary in some drainage sheds due to the size of the study area (more than one square 
mile).  Table 1 presents the unadjusted total point precipitation depths used in the study.  

 
Table 1.  Precipitation Depth in Inches (NOAA Atlas 14) 

Duration\ 
Return Period 1-hr 3-hr 6-hr 24-hr 

2 year 0.58 1.03 1.51 2.60 
5 year 0.76 1.33 1.95 3.48 
10 year 0.93 1.57 2.29 4.16 
100 year 1.60 2.51 3.56 6.56 

 
Table 2  presents adjusted total point precipitation depths for PacArea 1, PacArea 2 and Pac 1. 
(See Plate E-5.7 in Appendix A for the complete document). 

 
Table 2.  Adjusted Precipitation Depth in Inches (Plate E-5.7) 

Duration\ 
Return Period 1-hr 3-hr 6-hr 

2 year 0.57 1.02 1.49 
5 year 0.75 1.32 1.93 
10 year 0.92 1.55 2.27 
100 year 1.58 2.48 3.52 

 
Infiltration rates were estimated based on Plate E-6.2 in the RCFCWD Hydrology Manual (1978) 
using the runoff index (RI) determined for each soil and land use condition according to Plate E-
6.1.  Antecedent Soil Moisture Conditions (AMC) were assumed to be AMC II for the 10-year 
and 100-year return periods, while AMC I was used (Plate E-6.2) for the 2- and 5-year return 
periods.  Table 2 presents the calculated loss rates (Fp) for each soil group and land use for 
existing conditions based on the regression equations presented in Appendix A. 
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Table 3.  Calculated Loss Rate for Existing Conditions (in/hr) 

HYDROLOGIC 
SOIL GROUP LAND USE % 

IMPERVIOUS CN Fp PER 
AMC I 

Fp PER 
AMC II F (I) F(II) 

A Chaparral Fair Conditions 0 55 0.71 0.52 0.71 0.52 
B Chaparral Fair Conditions 0 72 0.54 0.34 0.54 0.34 
C Chaparral Fair Conditions 0 81 0.43 0.24 0.43 0.24 
D Chaparral Fair Conditions 0 86 0.34 0.18 0.34 0.18 
A Chaparral Poor Conditions 0 71 0.55 0.35 0.55 0.35 
B Chaparral Poor Conditions 0 82 0.41 0.22 0.41 0.22 
C Chaparral Poor Conditions 0 88 0.30 0.15 0.30 0.15 
D Chaparral Poor Conditions 0 91 0.25 0.12 0.25 0.12 
A Open Brush Fair Conditions 0 46 0.79 0.61 0.79 0.61 
B Open Brush Fair Conditions 0 66 0.60 0.40 0.60 0.40 
C Open Brush Fair Conditions 0 77 0.48 0.28 0.48 0.28 
D Open Brush Fair Conditions 0 83 0.40 0.21 0.40 0.21 
A Open Brush Poor Conditions 0 62 0.65 0.45 0.65 0.45 
B Open Brush Poor Conditions 0 76 0.49 0.29 0.49 0.29 
C Open Brush Poor Conditions 0 84 0.37 0.20 0.37 0.20 
D Open Brush Poor Conditions 0 88 0.30 0.16 0.30 0.16 
A Barren 0 78 0.46 0.27 0.46 0.27 
B Barren 0 86 0.34 0.18 0.34 0.18 
C Barren 0 91 0.25 0.12 0.25 0.12 
D Barren 0 93 0.20 0.09 0.20 0.09 
A Single Family 50 32 0.88 0.74 0.48 0.41 
B Single Family 50 56 0.70 0.51 0.39 0.28 
C Single Family 50 69 0.57 0.37 0.31 0.20 
D Single Family 50 75 0.50 0.31 0.28 0.17 

 
In the case of a 24-hour storm, losses were calculated for each storm and each infiltration rate 
value following the procedure outlined in the RCFC&WCD Hydrology Manual (1978).  A 
variable loss rate (time dependent) was compared to the rainfall rate for the same time period. In 
the case when the loss rate was exceeding the precipitation rate, a minimum value of a loss rate 
(taken as 50 percent of the adjusted loss rate) was used instead.  For each basin with a different 
infiltration rate (from 0.1 to 0.7), and excess precipitation function was assigned according to the 
frequency of the event (i.e., 2-year, 5-year, and 10-year).  Each precipitation curve is presented 
in Appendix B, while the meteorological model description for the 24-hour event shows the 
correspondence between each shed and the assigned excess precipitation function.  The rainfall-
runoff transformation was determined using the S-graph approach as outlined in Section E of the 
RCFC&WCD Hydrology Manual (1978).  The Foothills S-curve was found to be suitable for the 
study area. Lags were determined as described on Plate E-3 based on watershed parameters 
obtained for the existing conditions watersheds and are shown in Table 3.  Figure B-1 in 
Appendix B shows the location of watershed centroids, centroidal and longest flow paths for 
each shed for existing condition. 
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Table 4.  Existing Conditions Watershed Hydrologic Parameters 

WATERSHED Area 
(Acres) 

Longest 
Flow 
Path 

(miles) 

Centr. 
Flow 
Path 

(miles) 

Slope 
(ft/mile) 

Manning's 
"n" value  

Lag 
(hours) CN 

Infilt.  
rate for 
AMC I 
(in/hr) 

Infilt. 
rate for 
AMC II 
(in/hr) 

Ex Area 1 240 1.32 0.62 246 0.030 0.23 84 0.36 0.20 
Ex Area 2 125 1.04 0.55 342 0.030 0.19 86 0.33 0.18 
Ex Area 3 160 1.13 0.76 310 0.030 0.23 91 0.23 0.11 
Ex Area 4 76 0.80 0.37 460 0.030 0.14 73 0.49 0.31 
PacArea 1 1951 5.33 3.10 486 0.030 0.65 81 0.43 0.24 
PacArea 2 833 2.70 1.14 456 0.030 0.35 84 0.36 0.20 
PacArea 3 184 1.35 0.83 451 0.030 0.24 89 0.29 0.15 
PacArea 4 330 1.77 1.03 795 0.030 0.25 82 0.41 0.23 
PacArea 5 73 0.57 0.33 256 0.020 0.09 84 0.36 0.20 
PacArea 6 29 0.41 0.17 541 0.020 0.05 83 0.38 0.21 

Horsethief 1 82 1.39 0.73 672 0.024 0.17 72 0.34 0.22 
Horsethief 2 8 0.25 0.15 321 0.015 0.03 56 0.39 0.28 
Horsethief 3 10 0.26 0.13 230 0.015 0.04 56 0.39 0.28 

Shed 1 90 0.85 0.29 439 0.015 0.07 75 0.31 0.20 
Shed 2 87 0.85 0.49 403 0.015 0.08 70 0.28 0.17 

MSHCP2 22 0.44 0.23 678 0.030 0.09 84 0.37 0.20 
MSHCP2* 15 0.31 0.13 774 0.030 0.06 81 0.43 0.24 

 
The Muskingum method was chosen to route the hydrographs through the entire watersheds. 
Table 4 presents the parameters obtained from field surveys and topographic data for the 
existing condition. 
 

Table 5.  Existing Conditions Routing Hydrologic Parameters 

Reach Length 
(ft) 

Upstream 
Elevation 

(ft) 

Downstream 
Elevation 

(ft) 

Slope 
(ft/ft) 

Manning's 
n 

Bottom 
Width 

(ft) 

Side 
Slope 
(H:V) 

Natural 1 2230 1394 1310 0.04 0.03 30 10 
Natural 2 2760 1501 1310 0.07 0.03 30 10 
Natural 3 3967 1301 1242 0.01 0.03 80 3 
Natural 4 1110 1242 1222 0.02 0.03 80 3 

Pac Natural 1 3660 1330 1210 0.03 0.03 80 10 
Pac Natural 2 700 1430 1377 0.08 0.03 40 10 
Pac Natural 3 2928 1377 1225 0.05 0.03 100 10 
Pac Natural 4 2016 1427 1220 0.10 0.03 50 10 
Pac Natural 5 1237 1370 1220 0.12 0.03 50 10 

 
The hydrologic data were imported into the latest Hydrologic Engineering Center HEC-HMS 
Model, Version 3.2, and two existing conditions basin models (AMC I Conditions and AMC II 
Conditions) were created.  The rainfall patterns were tabulated as presented on Plate E-5.9 in the 
RCFC&WCD Hydrology Manual (1978) and the total precipitation depths were adjusted based 
on Table 1 and Plate E-5.7 (Appendix A), which are shown in Table 2.  Appendix D shows the 
existing basin schematic in the HEC-HMS model. 
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2.2 PROPOSED CONDITION MODEL 

Similar to the existing condition drainage watersheds, the proposed condition model also drains 
to the same 5 distinct watershed discharge points.  For the Temescal 1 watershed, it is proposed 
that the developed flows be collected in a master plan storm drain system that runs within Lake 
Street from the Lake Street Detention Basin northerly to Temescal Wash.  For the Temescal 2 
watershed, it is proposed that the developed flows will be collected in a master plan storm drain 
system that runs within Temescal Canyon Road.  For the Outlet 1 and Outlet 3 watersheds, it is 
proposed that the developed flow be collected in a storm drain system and discharged along the 
northerly boundary.  For the Outlet 2 watershed, it is proposed that the existing off-site flows 
drain along the existing drainage channel while collecting developed flows generated from the 
project site.   
 
Proposed condition drainage watershed was developed based on the land use plan proposed by 
the Alberhill Villages Specific Plan and is shown in Figure 4.  Watersheds centroids, flow paths 
and elevations are presented in Figure C-1 in Appendix C. 
 
Land use information was obtained from the Alberhill Villages Specific Plan.  Land cover for the 
proposed conditions includes residential (single family and multi-family), parks, commercial (i.e. 
mixed-use, institutional, etc.), chaparral narrow leaf in fair and poor conditions, and open brush 
in fair conditions (see Figure C-3 in Appendix C). 
 
Infiltration rates were determined as outlined in Section 2.1.  However, for a developed area 
analysis, the effect of impervious surfaces on the average infiltration rate for each shed must be 
considered.  Therefore, an adjusted loss rate based on the relationship presented on Page E-8 in 
the RCFC&WCD Hydrology Manual (1978) was used to account for the developed areas. The 
impervious area decimal percent for different conditions was chosen based on Plate E-6.3 in the 
RCFC&WCD Hydrology Manual (1978). 
 
Table 6 presents the adjusted loss rate (F) for each soil group and land use for proposed 
conditions.  The average infiltration rate value for each proposed shed was calculated based on 
the AMC conditions, soil, and land use information. 
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Table 6.  Adjusted Loss Rate for Proposed Conditions (in/hr) 
HYDROLOGIC 
SOIL GROUP LAND USE % 

IMPERVIOUS CN Fp PER 
AMC I 

Fp PER 
AMC II F (I) F(II) 

A Chaparral Fair Conditions 0 55 0.71 0.52 0.71 0.52 
B Chaparral Fair Conditions 0 72 0.54 0.34 0.54 0.34 
C Chaparral Fair Conditions 0 81 0.43 0.24 0.43 0.24 
D Chaparral Fair Conditions 0 86 0.34 0.18 0.34 0.18 
A Chaparral Poor Conditions 0 71 0.55 0.35 0.55 0.35 
B Chaparral Poor Conditions 0 82 0.41 0.22 0.41 0.22 
C Chaparral Poor Conditions 0 88 0.30 0.15 0.30 0.15 
D Chaparral Poor Conditions 0 91 0.25 0.12 0.25 0.12 
A Open Brush Fair Conditions 0 46 0.79 0.61 0.79 0.61 
B Open Brush Fair Conditions 0 66 0.60 0.40 0.60 0.40 
C Open Brush Fair Conditions 0 77 0.48 0.28 0.48 0.28 
D Open Brush Fair Conditions 0 83 0.40 0.21 0.40 0.21 
A Open Brush Poor Conditions 0 62 0.65 0.45 0.65 0.45 
B Open Brush Poor Conditions 0 76 0.49 0.29 0.49 0.29 
C Open Brush Poor Conditions 0 84 0.37 0.20 0.37 0.20 
D Open Brush Poor Conditions 0 88 0.30 0.16 0.30 0.16 
A Barren 0 78 0.46 0.27 0.46 0.27 
B Barren 0 86 0.34 0.18 0.34 0.18 
C Barren 0 91 0.25 0.12 0.25 0.12 
D Barren 0 93 0.20 0.09 0.20 0.09 
A Single Family 50 32 0.88 0.74 0.48 0.41 
B Single Family 50 56 0.70 0.51 0.39 0.28 
C Single Family 50 69 0.57 0.37 0.31 0.20 
D Single Family 50 75 0.50 0.31 0.28 0.17 
A Multi-family 65 32 0.88 0.74 0.37 0.31 
B Multi-family 65 56 0.70 0.51 0.29 0.21 
C Multi-family 65 69 0.57 0.37 0.24 0.15 
D Multi-family 65 75 0.50 0.31 0.21 0.13 
A Commercial 90 32 0.88 0.74 0.17 0.14 
B Commercial 90 56 0.70 0.51 0.13 0.10 
C Commercial 90 69 0.57 0.37 0.11 0.07 
D Commercial 90 75 0.50 0.31 0.10 0.06 
A Park Site 5 33 0.88 0.74 0.84 0.71 
B Park Site 5 58 0.68 0.49 0.65 0.47 
C Park Site 5 72 0.54 0.34 0.52 0.32 
D Park Site 5 79 0.45 0.26 0.43 0.25 

 
Lags (to be included in the rainfall-runoff S-curve transformation) were determined based on the 
flow lengths and slopes obtained preliminary conceptual grading studies and are shown in Table 
7. 
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Table 7.  Proposed Conditions Watershed Hydrologic Parameters 

WATERSHED Area 
(Acres) 

Longest 
Flow 
Path 

(miles) 

Centr. 
Flow 
Path 

(miles) 

Slope 
(ft/mile) 

Manning's 
"n" value  

Lag 
(hours) CN 

Infilt. 
rate for 
AMC I 
(in/hr) 

Infilt. 
rate for 
AMC II 
(in/hr) 

R-Area 1 178 0.79 0.38 555 0.021 0.09 77 0.32 0.19 
R-Area 2 113 0.80 0.31 459 0.016 0.07 69 0.28 0.17 
Area 3 322 1.42 0.73 216 0.017 0.15 64 0.32 0.22 
Area 4 197 0.94 0.44 106 0.017 0.12 49 0.40 0.27 

R-Area 5 65 0.79 0.28 527 0.018 0.07 41 0.34 0.20 
Area 6 40 0.39 0.31 102 0.015 0.07 74 0.10 0.06 

R-Area 7 79 0.59 0.28 297 0.016 0.06 63 0.30 0.19 
Area 8 38 0.27 0.15 98 0.015 0.04 38 0.20 0.16 
Pac 1 1827 4.63 2.52 519 0.03 0.54 80 0.43 0.24 
Pac 2 311 1.33 0.67 766 0.027 0.17 80 0.41 0.23 
Pac 3 230 0.91 0.39 597 0.019 0.09 76 0.29 0.17 
Pac 4 52 0.59 0.24 169 0.017 0.07 41 0.31 0.18 
Pac 5 37 0.36 0.17 143 0.015 0.05 75 0.21 0.13 
Pac 6 75 0.93 0.40 75 0.015 0.11 63 0.17 0.12 
Pac 7 30 0.40 0.27 72 0.015 0.07 42 0.19 0.15 
Pac 8 53 0.39 0.18 97 0.015 0.05 73 0.11 0.07 
Pac 9 65 0.68 0.34 218 0.015 0.07 74 0.28 0.17 

Pac 10 332 1.71 0.97 817 0.03 0.24 81 0.41 0.23 
Pac 11 68 0.79 0.36 632 0.016 0.07 71 0.34 0.22 
Pac 12 17 0.28 0.14 316 0.015 0.03 62 0.35 0.24 
Pac 13 40 0.45 0.27 295 0.020 0.07 68 0.39 0.25 
Pac 14 23 0.35 0.16 583 0.015 0.04 71 0.30 0.19 

Horsethief 1 82 1.39 0.73 672 0.024 0.17 72 0.34 0.22 
Horsethief 2 8 0.25 0.15 321 0.015 0.03 56 0.39 0.28 
Horsethief 3 10 0.26 0.13 230 0.015 0.04 56 0.39 0.28 

 
Table 8 and Table 9 shows the routing hydrologic parameters used for proposed conditions. All 
storm drain pipes (Appendix C, Figure C-1) were modeled using a simple lag method based on 
estimated travel time.  Velocities were estimated based on Manning’s equation.  
 

Table 8.  Proposed Conditions Routing Hydrologic Parameters (Open Channel) 

Reach Length 
(ft) 

Upstream 
Elevation 

(ft) 

Downstream 
Elevation 

(ft) 
Slope (ft/ft) Manning's n 

Bottom 
Width 

(ft) 

Side 
Slope 
(H:V) 

Horsethief 1 503 1450 1382 0.14 0.03 40 3 
K-L 1060 1382 1343 0.04 0.03 40 3 

L-Outlet 2 2069 1343 1231 0.05 0.03 40 3 
Pac Channel 1 2062 1450 1326 0.06 0.03 100 3 
Pac Channel 2 921 1326 1310 0.02 0.03 100 3 
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Table 9.  Proposed Conditions Routing Hydrologic Parameters (Storm Drain) 

Pipe Name Length U/S Elevation D/S Elevation Slope Box Size/Diameter Travel 
Time 

  (ft) (feet) (feet) (ft/ft) (feet) (minutes) 
A-B 2554 1310 1298 0.005 2-10'X10' 0.99 
B-C 1400 1298 1232 0.047 2-10'X10' 0.43 
C-D 1397 1232 1209 0.016 2-10'X10' 0.72 
D-E 1360 1209 1204 0.004 2-10'X10' 0.99 
E-F 284 1204 1203 0.004 2-10'X10' 0.30 

F-Temescal 2 143 1203 1202 0.007 2-10'X10' 0.04 
H-I 458 1388 1310 0.170 2' 0.37 

I-Outlet 3 912 1310 1218 0.101 3' 0.54 
G-L 1453 1430 1343 0.060 3' 0.99 

AA-BB 242 1304 1300 0.017 6.5' 0.20 
BB-CC 513 1300 1280 0.039 7' 0.41 
CC-DD 944 1280 1270 0.011 9' 0.86 
DD-EE 1096 1270 1236 0.031 9' 0.62 
EE-FF 90 1236 1235 0.011 10'X12' 0.06 
FF-GG 1410 1235 1218 0.012 10'X12' 0.79 
GG-HH 1478 1218 1213 0.003 2-10'X10' 0.99 

HH-Temescal 1 143 1213 1212 0.007 2-10'X10' 0.06 
 

Figure C-1 in Appendix C and Table 10 represent a detailed overview of nodes and 
connections. 
 

Table 10.  Proposed Conditions Model Elements Connections (Storm Drain) 

NODE Drainage Areas Upstream 
Connection  

Downstream 
Connection 

Elevation from Preliminary 
Grading Design 

A Pac 2 N/A Pipe A-B 1310 
B Pac 3 Pipe A-B Pipe B-C 1298 
C Pac 4 Pipe B-C Pipe C-D 1232 
D Pac 5-6 Pipe C-D Pipe D-E 1209 
E Pac 7 Pipe D-E Pipe E-F 1204 
F Pac 8 Pipe E-F Pipe F-Temescal 2 1203 
I Horsethief 1 Pipe H-I Pipe-Outlet 3 1388 
L Horsethief 2 Pipe G-L Channel L-Outlet 2 1430 

AA Alberhill Ranch Detention Basin Pipe AA-BB 1304 
BB R-Area 1 Pipe AA-BB Pipe BB-CC 1300 
CC R-Area 2 Pipe BB-CC Pipe CC-DD 1280 
DD R-Area 3, Area 5 Pipe CC-DD Pipe DD-EE 1270 
EE R-Area 4 Pipe DD-EE Pipe EE-FF 1236 
FF R-Area 5 Pipe EE-FF Pipe FF-GG 1235 
GG Area 6, R-Area 7 Pipe FF-GG Pipe GG-HH 1218 
HH Area 8 Pipe GG-HH Pipe HH-Temescal 1 1213 

Junction 1 Pac 1 N/A Pac Channel 2 1326 
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The above hydrologic data were imported into the HEC-HMS model and corresponding 
proposed conditions basin models (AMC I Conditions and AMC II Conditions) were created. 
Appendix D shows the proposed basin schematic in the HEC-HMS model.
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Section 
 

3 
DETENTION ANALYSIS 

 
3.1 DESIGN CRITERIA 

Onsite detention facilities were found to be effective in mitigating the impacts of frequent events (i.e., 2-
year to 10-year storm events); however, they have little impacts on low frequency events (i.e., 100-year 
storm event).  For this reason, RCFC&WCD released in 1995 the following guidelines for sizing 
increased runoff detention facilities: 
 
1)  Storms to be studied are 1-hour, 3-hour, 6-hour, and 24-hour duration events for the 2-year, 5-year, 
and 10-year return frequencies.  Detention basin(s) and outlet sizing(s) will ensure that none of these 
storm events have higher peak discharge in the “after” condition than in the “before” condition. 
 
2)  Loss rates are to be determined for the 2- and 5-year events using an AMC I condition, while an 
AMC II should be used for the 10-year event.  All durations should incorporate constant loss rates, 
except for the 24-hour where a variable loss rate is used. 
 
3)  A single plot showing the pre-development, post-development and routed hydrographs for each 
storm event considered shall be included with the submittal of the hydrology study. 
 
4)  The detention structure must be capable of passing the 100-year storm without damage to the facility. 
 
3.2 PEAK FLOWS  

Table 11 presents a comparison between the existing and proposed peak outflow at the outlet point 
without the proposed detention pond in place. As indicated in Table 12, the proposed conditions peak 
flow is lower than the existing conditions peak flow for the drainage watershed discharging at Outlet 1 
and Outlet 3 for the 2-year, 5-year, 10-year, and 100-year storm events.  However, the proposed 
conditions peak flow is higher than the existing conditions peak flow for the drainage watershed 
discharging at Outlet 2, Temescal 1, and Temescal 2.  Results are presented in Appendix F. 
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Table 11.  Existing and Proposed Conditions Peak Flows 

Storm Event Existing Conditions                
Peak Outflow (cfs) 

Proposed Conditions               
Peak Outflow (cfs) 

  Ex-Outlet 1  Outlet 1  
  1-hour 3-hour 6-hour 24-hour 1-hour 3-hour 6-hour 24-hour 

2-year 153.6 89.6 83.3 12.9 92.3 44.0 43.2 5.2 
5year 217.6 130.8 123.3 35.8 126.7 62.2 61.1 13.7 

10-year 303.7 190.1 180.2 83.0 166.4 84.0 82.2 25.0 
100-year 542.1 320.6 295.6   294.4 141.0 134.0   

           

Storm Event Existing Conditions                
Peak Outflow (cfs) 

Proposed Conditions               
Peak Outflow (cfs) 

  Ex-Outlet 2 Outlet 2  
  1-hour 3-hour 6-hour 24-hour 1-hour 3-hour 6-hour 24-hour 

2-year 288.7 163.2 150.1 24.8 276.5 194.7 185.9 26.2 
5year 418.7 268.2 251.2 54.5 427.5 318.9 301.9 72.3 

10-year 607.1 437.3 415.9 173.0 665.1 509.5 486.9 199.7 
100-year 1111.2 767.5 715.0   1252.2 900.5 837.8   

           

Storm Event Existing Conditions                
Peak Outflow (cfs) 

Proposed Conditions              
Peak Outflow (cfs) 

  Ex-Outlet 3  Outlet 3  
  1-hour 3-hour 6-hour 24-hour 1-hour 3-hour 6-hour 24-hour 

2-year 51.9 23.5 24.4 2.8 50.7 19.6 19.4 1.6 
5year 76.5 39.2 37.5 5.6 69.5 28.2 28.0 5.3 

10-year 107.9 57.1 54.8 16.4 90.5 38.3 37.8 10.4 
100-year 201.7 99.1 92.6   160.5 65.2 62.4   

    

Storm Event Existing Conditions                
Peak Outflow (cfs) 

Proposed Conditions               
Peak Outflow (cfs) 

  Ex-Temescal 1  Temescal 1  
  1-hour 3-hour 6-hour 24-hour 1-hour 3-hour 6-hour 24-hour 

2-year 613.9 406.5 392.1 71.3 1051.9 635.1 631.8 93.4 
5year 923.3 622.9 589.8 166.1 1482.2 914.7 908.8 250.5 

10-year 1331.3 917.8 881.6 366.4 2001.6 1260.4 1264.1 445.6 
100-year 2672.4 1927.3 1813.6   3781.6 2505.9 2431.2   

    

Storm Event Existing Conditions                
Peak Outflow (cfs) 

Proposed Conditions               
Peak Outflow (cfs) 

  Ex-Temescal 2  Temescal 2  
  1-hour 3-hour 6-hour 24-hour 1-hour 3-hour 6-hour 24-hour 

2-year 739.4 476.7 474.6 139.1 793.4 548.2 540.5 158.1 
5year 1159.9 840.1 915.0 235.1 1205.9 931.7 974.7 282.0 

10-year 1870.5 1661.1 1754.5 851.8 2022.4 1725.5 1781.7 849.9 
100-year 3615.2 3054.4 3083.7   3859.6 3138.3 3111.2   
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Table 12.  Difference in Peak Flow between Existing and Proposed Conditions 

Storm Event Difference (Proposed - Existing)                      
Peak Outflow (cfs) 

  Outlet 1/Ex-Outlet 1 
  1-hour 3-hour 6-hour 24-hour 

2-year -61.3 -45.6 -40.1 -7.7 
5year -90.9 -68.6 -62.2 -22.1 

10-year -137.3 -106.1 -98 -58 
100-year -247.7 -179.6 -161.6   

       

Storm Event Difference (Proposed - Existing)                      
Peak Outflow (cfs) 

  Outlet 2/Ex-Outlet 2  
  1-hour 3-hour 6-hour 24-hour 

2-year -12.2 31.5 35.8 1.4 
5year 8.8 50.7 50.7 17.8 

10-year 58 72.2 71 26.7 
100-year 141 133 122.8   

       

Storm Event Difference (Proposed - Existing)                      
Peak Outflow (cfs) 

  Outlet 3/Ex-Outlet 3  
  1-hour 3-hour 6-hour 24-hour 

2-year -1.2 -3.9 -5 -1.2 
5year -7 -11 -9.5 -0.3 

10-year -17.4 -18.8 -17 -6 
100-year -41.2 -33.9 -30.2   

   

Storm Event Difference (Proposed - Existing)                      
Peak Outflow (cfs) 

  Temescal 1/Ex-Temescal 1 
  1-hour 3-hour 6-hour 24-hour 

2-year 438 228.6 239.7 22.1 
5year 558.9 291.8 319 84.4 

10-year 670.3 342.6 382.5 79.2 
100-year 1109.2 578.6 617.6   

   

Storm Event Difference (Proposed - Existing)                      
Peak Outflow (cfs) 

  Temescal 2/Ex-Temescal 2  
  1-hour 3-hour 6-hour 24-hour 

2-year 54 71.5 65.9 19 
5year 46 91.6 59.7 46.9 

10-year 151.9 64.4 27.2 -1.9 
100-year 244.4 83.9 27.5   
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Appendix G presents the comparison between the existing and proposed conditions hydrographs at the 
outlet points. 
 
3.2 PEAK RUNOFF VOLUME RESULTS  

Table 13 presents a comparison between the existing and proposed peak storage at the outlet point 
without a proposed detention pond in place.  As indicated in Table 14, the proposed conditions peak 
storage is lower than the existing conditions peak runoff volume for the drainage watershed discharging 
at Outlet 1 and Outlet 3 for the 2-year, 5-year, 10-year, and 100-year storm events.  However, the 
proposed conditions peak runoff volume is higher than the existing conditions peak runoff volume for 
the drainage watershed discharging at Outlet 2, Temescal 1, and Temescal 2.  Results are presented in 
Appendix F. 
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Table 13.  Existing and Proposed Conditions Peak Runoff Volume (ac-ft) 

Storm Event Existing Conditions                
Peak Runoff Volume (ac-ft) 

Proposed Conditions               
Peak Outflow (ac-ft) 

  Ex-Outlet 1 Outlet 1  
  1-hour 3-hour 6-hour 24-hour 1-hour 3-hour 6-hour 24-hour 

2-year 4.5 4.6 5.2 7.2 1.6 1.7 2.0 2.5 
5year 7.2 8.0 9.3 12.6 2.6 2.9 3.4 4.5 

10-year 12.0 17.3 21.6 35.8 4.1 5.8 7.0 8.6 
100-year 22.3 31.6 41.0   7.8 10.9 13.9   

           

Storm Event Existing Conditions                
Peak Runoff Volume (ac-ft) 

Proposed Conditions               
Peak Runoff Volume (ac-ft) 

  Ex-Outlet 2 Outlet 2  
  1-hour 3-hour 6-hour 24-hour 1-hour 3-hour 6-hour 24-hour 

2-year 9.5 8.0 8.5 20.0 10.8 9.2 9.8 22.5 
5year 15.4 14.9 16.9 26.5 17.6 17.2 19.5 31.4 

10-year 28.6 36.9 42.0 63.8 32.3 41.1 46.6 72.3 
100-year 55.7 74.6 90.6   63.3 84.1 101.6   

           

Storm Event Existing Conditions                
Peak Runoff Volume (ac-ft) 

Proposed Conditions               
Peak Runoff Volume (ac-ft) 

  Ex-Outlet 3  Outlet 3  
  1-hour 3-hour 6-hour 24-hour 1-hour 3-hour 6-hour 24-hour 

2-year 0.9 0.8 0.8 2.0 0.7 0.6 0.7 1.2 
5year 1.5 1.5 1.7 2.5 1.1 1.1 1.3 1.8 

10-year 2.8 3.5 4.0 5.5 1.7 2.3 2.6 3.4 
100-year 5.4 7.1 8.6   3.4 4.5 5.5   

    

Storm Event Existing Conditions                
Peak Runoff Volume (ac-ft) 

Proposed Conditions               
Peak Runoff Volume (ac-ft) 

  Ex-Temescal 1  Temescal 1  
  1-hour 3-hour 6-hour 24-hour 1-hour 3-hour 6-hour 24-hour 

2-year 25.7 25.3 28.4 50.3 30.8 31.1 35.3 58.0 
5year 40.9 44.3 51.0 77.3 49.4 54.1 63.1 94.2 

10-year 68.4 93.3 112.2 155.0 80.0 106.5 125.3 170.5 
100-year 129.8 178.4 223.0   153.0 208.2 256.9   

    

Storm Event Existing Conditions                
Peak Runoff Volume (ac-ft) 

Proposed Conditions               
Peak Runoff Volume (ac-ft) 

  Ex-Temescal 2  Temescal 2 
  1-hour 3-hour 6-hour 24-hour 1-hour 3-hour 6-hour 24-hour 

2-year 50.4 42.0 42.7 115.6 50.7 45.9 48.0 112.8 
5year 82.7 78.8 87.9 144.1 81.9 82.3 93.1 151.6 

10-year 160.6 203.6 233.5 365.7 152.8 196.3 228.1 355.4 
100-year 313.9 417.6 504.8   297.2 397.9 484.1   
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Table 14.  Difference in Peak Runoff Volume (ac-ft) between Existing and Proposed Conditions 

Storm Event Difference (Proposed - Existing) Peak Runoff Volume (ac-ft) 

  Outlet 1/Ex-Outlet 1 
  1-hour 3-hour 6-hour 24-hour 

2-year -2.9 -2.9 -3.2 -4.7 
5year -4.6 -5.1 -5.9 -8.1 

10-year -7.9 -11.5 -14.6 -27.2 
100-year -14.5 -20.7 -27.1   

       

Storm Event Difference (Proposed - Existing) Peak Runoff Volume (ac-ft) 

  Outlet 2/Ex-Outlet 2  
  1-hour 3-hour 6-hour 24-hour 

2-year 1.3 1.2 1.3 2.5 
5year 2.2 2.3 2.6 4.9 

10-year 3.7 4.2 4.6 8.5 
100-year 7.6 9.5 11.0 0.0 

       

Storm Event Difference (Proposed - Existing) Peak Runoff Volume (ac-ft) 

  Outlet 3/Ex-Outlet 3 
  1-hour 3-hour 6-hour 24-hour 

2-year -0.2 -0.2 -0.1 -0.8 
5year -0.4 -0.4 -0.4 -0.7 

10-year -1.1 -1.2 -1.4 -2.1 
100-year -2.0 -2.6 -3.1   

   

Storm Event Difference (Proposed - Existing) Peak Runoff Volume (ac-ft) 

  Temescal 1/Ex-Temescal 1 
  1-hour 3-hour 6-hour 24-hour 

2-year 5.1 5.8 6.9 7.7 
5year 8.5 9.8 12.1 16.9 

10-year 11.6 13.2 13.1 15.5 
100-year 23.2 29.8 33.9   

   

Storm Event Difference (Proposed - Existing) Peak Runoff Volume (ac-ft) 

  Temescal 2/Ex-Temescal 2  
  1-hour 3-hour 6-hour 24-hour 

2-year 0.3 3.9 5.3 -2.8 
5year -0.8 3.5 5.2 7.5 

10-year -7.8 -7.3 -5.4 -10.3 
100-year -16.7 -19.7 -20.7   
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Appendix G presents the comparison between the existing and proposed conditions hydrographs at the 
outlet points. 
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4 
DEBRIS BASIN ANALYSIS 

 

4.1 DESIGN CRITERIA 

This Section determines the debris yield for the undeveloped tributary watershed areas upstream of the 
development.  The corresponding calculated debris yield is then used to determine the size of the debris 
basin required upstream of the drainage watersheds Pac 1, Pac 2, and Pac 10 for the Rice Canyon 
District and Horsethief Canyon District.  To predict debris yield Los Angeles District Method is used as 
shown below. 
 

4.2 DEBRIS YIELD 

LOS ANGELES DISTIRCT METHOD FOR PREDICTION OF DEBRIS YIELD 
February 1992, updated February 2000  
 
For Watershed areas from 0.1 square mile to 3.0 square miles, use equation 1 as shown on page 15 
 
LOG DY = 0.65(LOG P) + 0.62(LOG RR) + 0.18(LOG A) + 0.12(FF) 
 
Where: 
 
Dy = Unit Debris Yield (yd^3/mi^2) 
P  = Maximum 1-Hour Precipitation (inches, taken to two decimal places after the decimal points,          

times 100) 
RR = Relief Ratio (ft/mi) 
A   = Drainage Area (ac) 
FF = Non-Dimentional Fire factor 
 
UNDEVELOPED TRIBUTARY AREA (PAC 1 & PAC 2) 
 
P = 160 
RR = 519 ft/mi2  
A = 1827 + 311 = 2138 AC = 3.339 mi2  
FF = 6.5 
 
LOG(P) = 2.204120 
LOG(RR) = 2.715167 
LOG(A) = 3.330008 
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LOG (DY) = 1.432678+1.683403+0.599401+0.78 = 4.495482 
 
DY = 31,295.51 CY/mi2  
 
REDUCED ADJUSTED UNIT DEBRIS BY STUDY ACREAGE 
 
THEREFORE DY = 104,495.71 CY 
 
DEBRIS YIELD = 104,496 CY = 64.8 AC-FT 
 
SAFETY FACTOR IS 1.25, THEREFORE THE TOTAL DEBRIS YIELD IS:   130,620 CY 
 
USE DEBRIS YIELD = 130,620 CY = 80.9 AC-FT 
 
 
 
UNDEVELOPED TRIBUTARY AREA (PAC 10 ) 
 
P = 160 
RR = 817 ft/mi2  
A = 332 AC = 0.519 mi2  
FF = 6.5 
 
LOG(P) = 2.204120 
LOG(RR) = 2.912222 
LOG(A) = 2.521138 
 
LOG (DY) = 1.432678+1.805578+0.453805+0.78 = 4.472060 
 
DY = 29,652.45 CY/mi2  
 
REDUCED ADJUSTED UNIT DEBRIS BY STUDY ACREAGE 
 
THEREFORE DY = 15,390 CY 
 
DEBRIS YIELD = 15,390 CY = 9.5 AC-FT 
 
SAFETY FACTOR IS 1.25, THEREFORE THE TOTAL DEBRIS YIELD IS:   19,238 CY 
 
USE DEBRIS YIELD = 19,238 CY = 11.9 AC-FT 
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5 
TEMESCAL CREEK HYDRAULIC ANALYSIS 
 
Temescal Creek runs in an east to west direction along the northerly property line of the Project 
just south of the I-15 freeway.  FEMA has prepared a detailed Flood Insurance Study (FIS) for 
this reach of Temescal Creek, refer to FIRM Panel 06065C2007G in Appendix H.  The FIRM 
map shows areas of Temescal Creek and the proposed development that are currently within the 
Floodway and Floodplain as well as water surface elevations per the detailed FIS.  Development 
or structures within the floodplain limits would be required to obtain flood insurance.  However, 
FEMA allows the floodplain/floodway limits to be revised or modified based on either a more 
detailed analysis of the existing drainage course using more accurate/current topography or a 
detailed analysis of a proposed channelizing of the floodway through filing of a Conditional 
Letter of Map Revision (CLOMR) and Letter of Map Revision (LOMR) process.   
 
The Alberhill Villages project proposes to grade the existing Temescal Creek drainage course to 
create a more confined trapezoidal earthen channel to convey the drainage runoff across the site.  
Preliminary studies have been prepared to analyze the potential configuration and alignment of 
this proposed channel.  The analysis estimates that a trapezoidal earthen channel with a bottom 
width of 150 feet and 3:1 side slopes will be sufficient to convey the drainage runoff across the 
project site and contain the runoff within the proposed earthen channel. Channel improvements 
proposed are based on a 100-year design storm of 10,400 cfs as determined by FEMA’s FIS 
study for this reach of Temescal Creek. 
 
Currently the City of Lake Elsinore is preparing initial plans and studies to reconstruct the 
existing two-lane Temescal Canyon Road Bridge over Temescal Creek.  The City plans to 
construct a portion (phase 1) of the ultimate Temescal Creek Channel as they construct the new 
bridge located 1,200 feet downstream of the existing bridge.   This new bridge is located at its 
ultimate location in conjunction with the future development of Alberhill Villages.   
 
The HEC-RAS software program, version 4.1.0, was used to perform a preliminary hydraulic 
analyze of Temescal Creek along the project’s northern boundary in the Pre-project, Phase 1 and 
Ultimate Conditions.  In the Pre-project analysis, river cross-sections were sampled utilizing 
aerial topography flown in 2006.  The Pre-project floodplain and floodway limit results are 
shown in Figure 5.  In the Phase 1 analysis, the model analyzes the channel with the proposed 
Temescal Canyon Road Bridge in place and phase 1 of the channel improvements, 
approximately 1,250 feet total of channel improvements. The Post-project Phase 1 floodplain and 
floodway limit results are shown in Figure 6.  In the Ultimate analysis, the model analyzes the 
channel improvements between Lake Street and the project’s northwesterly limits. The Post-
project Ultimate Condition floodplain and floodway limit results are shown in Figure 7.  
Hydraulic calculations for each condition are presented in Appendix H.   
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The proposed Temescal Canyon Road Bridge is 100 feet wide, 250 feet long, and 6 feet thick.  
The proposed channel improvements consist of an approximately 150 feet wide soft bottom 
earthen channel with approximately 30 feet wide side slopes, and approximately 210 feet wide 
channel top width. The channel bottom width reduces to 120 feet near the proposed bridge. The 
channel profile follows the existing grade of Temescal Creek approximately and outlets into the 
natural creek flowline with smooth transitions at the downstream end of the project boundary. 
 
Detailed model result summary tables and corresponding Floodplain sections are included in 
Appendix H for the Pre-project, Post-Project Phase 1 and Post-Project Ultimate Condition 
Scenarios.  The Post-Project Phase 1, and Post-Project Ultimate Condition Models water surface 
elevation and velocity match the Pre-Project water surface elevation 1207.40 and velocity 7.23 
feet per second at the downstream station 107+400 of the Project improvements.  Freeboard 
under the proposed Temescal Canyon Road Bridge (water surface elevation to bottom of bridge) 
is greater than 4 feet.  Freeboard along the project frontage (proposed water surface elevation to 
the top of the channel) is greater than 2 feet.  Velocities in the Post-Project Conditions range 
from 2.6 feet per second to 7.4 feet per second.  The need for Energy Dissipating Rip-Rap within 
the channel to mitigate the velocity will be analyzed in Final Engineering.  Channel side-slope 
protection will be necessary; the type of material will be analyzed in Final Engineering and 
coordinated with the landscape scheme for the channel improvements.  
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