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Section 
 

  1 
INTRODUCTION 

 

1.1 PURPOSE OF STUDY 

The Skyline Village project is located within the City of Corona, California, south of the intersection of 
Foothill Parkway and Chase Drive.  The purpose of this study is to hydrologically model the project 
site’s onsite and offsite tributary watersheds and to determine the existing and proposed peak runoffs 
and volumes in order to analyze stormwater mitigation.  The hydrologic analysis was prepared using the 
Rational Method as specified in the Riverside County Flood Control & Water Conservation District 
(RCFC&WCD) Hydrology Manual. The flows were used to estimate the proposed above and below 
ground drainage facilities to support the Skyline Village project.   
 
 
1.2 PROJECT DESCRIPTION  

The Skyline Village project is comprised of approximately 17.02 gross acres of vacant land situated in 
the hills to the southwest of the City of Corona in Western Riverside County, California adjacent to 
Foothill Parkway.  The site is located approximately 3 miles south of the 71 and 91 Freeways and 
approximately 4 miles west of Interstate 15 (I-15).  
 
The Skyline Village project is generally bounded to the east by Foothill Parkway, on the south by 
undeveloped open space land adjacent to single-family residences Tract 31955, on the west and north by 
undeveloped open space land.  The immediate surrounding area consists of Low Density Residential 
(2-6 du/ac) within the City of Corona. Skyline Drive, a graded forest service access road, is located 
south of the project. This road provides recreational hiking and mountain biking opportunities to 
residents on a local and regional level. 
 
The project hydrology and storm drain system will be designed in accordance with recent City of 
Corona and Riverside County Flood Control and Water Conservation District design requirements.  The 
onsite storm drain pipes, laterals, catch basins, and inlet and outlet structures are to be privately 
maintained by the proposed Property Owners Association. Other drainage facilities within Foothill 
Parkway will be publicly maintained by the City of Corona.   
 
               
1.3 STUDY AREA 

The project site is located within the Santa Ana River Watershed, the largest watershed in Riverside 
County. The project site consists of sparsely vegetated and otherwise undeveloped land with the 
exception of dirt roads.  The site is characterized by steep topography, generally increasing in elevation 
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from the northeast to the southwest.  Several canyons and ravines are present which will convey natural 
drainage across the project site.  The site generally drains from southwest to northeast, in a natural 
canyon flow condition, with the flowline of the streams having an average slope of about 10%-20%.  
Being undeveloped, there are no major drainage improvements on-site. Stormwater runoff discharges 
into existing Kroonen Channel before being collected and conveyed in underground storm drain system 
in Foothill Parkway and Chase Drive.  The runoff then drains into the Oak Street Debris Basin and the 
Oak Street Channel before discharging into Temescal Creek – Reach 1, located approximately 3 miles 
north of the project site. 
 

1.4 FLOODPLAIN MAPPING 

The National Flood Insurance Act (1968) established the National Flood Insurance Program, which is 
based on the minimal requirements for floodplain management and is designed to minimize flood 
damage within Special Flood Hazard Areas.  The Federal Emergency Management Agency (FEMA) is 
the agency which administrates the National Flood Insurance Program.  Special Flood Hazard Areas 
(SFHA) are defined as areas that have a 1% chance of flooding within a given year.  This is also referred 
to as the 100-year flood.  Flood Insurance Rate Maps (FIRMs) were developed to identify areas of flood 
hazards within a community. 
 
According to the Flood Insurance Rate Map (FIRM) catalog, there are FIRMs produced by FEMA for 
the project site: 
 
MAP Number:  06065C1351G and 06065C1353G 

MAP Revised:  Both maps were revised on August 28, 2008. 
 
Appendix I contains the FIRM panels which identifies the flood zones designated for the Skyline 
Village project area.  The project site is located outside the FIRM detailed study limits and is currently 
within an unmapped Zone X area. Given the existing topography, the potential for flooding within the 
project site is not likely to occur. 
 
1.5 DESIGN CRITERIA 

The following are design criteria for this project, based on the Riverside County Hydrology Manual.   
 
Protection Levels 
 

1. The 100-year flood shall be contained with the street R/W limits.   
 

2. The 10-year flood shall be contained within the Top of Curbs. 
 

3. Initiate a storm drain or channel when either condition is exceeded. 
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Section 
 

2 
HYDROLOGIC DATA  

AND MODEL DEVELOPMENT 
 
2.1 EXISTING CONDITION MODEL 

 
KWC Engineers has performed a hydrologic analysis for the Skyline Village project and its tributary 
watersheds.  
 
The Skyline Village project site can be divided into four (4) sub-drainage areas to further describe the 
existing drainage conditions offsite from the site and onsite.  Refer to the Existing Condition Hydrology 
Key Map in Appendix E for locations of the drainage sub-areas, and peak flows at each sub-area.  
Hydrologic calculations to evaluate surface water runoff associated with the 10-year, and 100-year 
storms were performed for the drainage areas both onsite and offsite tributary area. The Riverside 
County Rational Method Hydrologic calculations (as described in the RCFC&WCD Hydrology Manual) 
were performed using the CivilDesign Hydrology / Hydraulics computer program package 2005 Version 
7.1 by Bonadiman and Associates, Inc. The existing condition watershed boundaries were delineated 
using aerial topography.  The soil type in this area is Type “D”. Refer to Appendix B Hydrologic Soils 
Group Map. Results of the existing condition hydrologic analysis are summarized in this section Table 1 
below.  
 

TABLE 1  
EXISTING CONDITION PEAK FLOW  

 

Area 
 

Node  
# 

Q10 

 (cfs) 
Q100  
(cfs) 

A 518 472.50 766.90 

B 602 6.44 10.04 

C 708 8.14 12.71 

D 808 30.37 48.38 

 
 
2.2 PROPOSED CONDITION MODEL 

Skyline Village project proposes to generally maintain the existing drainage boundaries in the proposed 
condition.  There are four (4) drainage areas in the proposed condition and are described below: 
 

1. Area A: In the Existing Condition, drainage Area A drains northeasterly and easterly direction 
towards Kroonen Channel to an inlet and storm drain system at Foothill Parkway. In the 
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Proposed Condition, the site was graded to maintain consistency with existing drainage course.  
The proposed stormwater runoff was determined to be 773.45 cfs for the 100-year and 476.63 cfs 
for the 10-year storm event, respectively.  

2. Area B: In the Existing Condition there is a small area of street and manufactured slope runoff 
that drains to existing inlets at Foothill Parkway and Chase Drive and conveyed downstream in a 
storm drain system.  In the Proposed Condition, the same drainage area is collected in proposed 
catch basins and conveyed downstream in the same storm drain system. The proposed 
stormwater runoff was determined to be 5.50 cfs for the 100-year and 3.55 cfs for the 10-year 
storm event, respectively. 

3. Area C: Similarly, for Drainage Area C, there is a small area of street and manufactured slope 
runoff that drains southerly to an existing catch basin in Foothill Parkway located just south of 
the project site and conveyed downstream in a storm drain system.  The proposed stormwater 
runoff was determined to be 8.14 cfs for the 100-year and 5.17 cfs for the 10-year storm event, 
respectively. 

4. Area D: Drainage Area D is tributary to an existing natural canyon south of the project site in 
both the existing and proposed condition.  This canyon drains to an existing debris basin and 
inlet located at the southeast corner of the project site where it is collected and conveyed 
downstream in an existing storm drain pipe.  The proposed stormwater runoff was determined to 
be 49.08 cfs for the 100-year and 30.05 cfs for the 10-year storm event, respectively. 

 
The proposed hydrology model was based on the Proposed Condition Hydrology Key Map in 
Appendix G.  The land use type of undeveloped (poor cover) was used for the undisturbed natural areas 
and undeveloped (fair cover) was used for the open space/landscaped slope areas. The Soil Type “D” 
was also used in the Proposed Condition model. Results of the proposed condition hydrologic models is 
provided in Appendix F.   
 
Table 2 & 3 below are comparison between the Existing Condition and Proposed Condition 
Site/Rational Method 10 and 100-Year Hydrology results.  For Drainage Areas “B”, “C”, and “D”, the 
proposed peak flow is less than the existing peak flows. However, for Drainage Area “A” the peak flows 
are slightly higher in the proposed condition than the existing condition.  Although there is a slight 
increase in peak flow, the amount is approximately 1% of the total flow rate is considered insignificant. 
The slight increase will not impact the sizing of the existing storm drain pipeline and hydraulics of the 
pipeline.  Furthermore, the existing storm drain pipes was sized for larger bulked flow rate of 844.2 cfs 
and drains to the existing Oak Street Debris Basin located about 1200 feet to the east of the project site. 
Refer to Appendix J for reference hydrology and as-built storm drain plans. 
 

TABLE 2 – PROJECT SITE COMPARISON 
 

Area 
Existing 
Area (ac) 

Proposed 
Area (ac) 

A 30.80 33.11 

B 3.01 2.90 

C 4.73 2.79 

D 16.53 16.34 

Total 55.07 55.14 
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TABLE 3 – PEAK FLOW COMPARISON 
 

Drainage 
Area 

Existing 
Q10 (cfs) 

Proposed 
Q10 (cfs) 

Q10 % Change 
Existing 

Q100 (cfs) 
Proposed 
Q100 (cfs) 

Q100 % Change 

A 472.50 476.63 0.88% 766.90 773.45 0.85% 

B 6.44 3.55 -44.88% 10.04 5.50 -45.22% 

C 8.14 5.17 -36.49% 12.71 8.14 -35.96% 

D 30.37 30.05 -1.05% 48.38 49.08 1.45% 

 

2.3 ONSITE STORM DRAIN SYSTEM 

The onsite storm drain system will be privately owned and maintained by the Property Owners 
Association.  Preliminary onsite drainage facilities will be sized to accommodate the anticipate 100-year 
runoff.  Detailed sizing calculations will be provided in the design review and final engineering process.  
Mainline pipe sizes are based on the 100-year storm event with the bulking. Pipes will be designed as 
reinforced concrete pipe or HDPE while maintaining the HGL approximately 2 feet below the proposed 
finish surface, with a roughness coefficient of 0.013 per City standards.  Hydraulic calculations will be 
performed in the Final Engineering phase.   
 
Catch basins and storm drain laterals were placed at locations to keep the 10-year flow below the top of 
curb and the 100-year flow below the right of way. Catch basins are also placed in various locations 
within the project site to collect the runoff and convey the storm flows in underground piping to the 
appropriate discharge points.   
 
2.4 STREET CAPACITY ANALYSIS 

Preliminary onsite street capacity for the proposed Skyline Village Commercial project was calculated. 
The street capacity analysis shows that the street sections are sufficient to provide the level of protection 
required by City of Corona and RCFC&WCD as previously discussed.  Since, the storm drain mainline 
pipes were sized for the 100-year storm event, the street will only contain local flows until the catch 
basins intercept the 100-year storm flows.   
 
2.5 OUTLET ANALYSIS. 

The proposed development will outlet at four (4) locations, Areas A, B, C and D. Area A will outlet to 
existing Kroonen Channel which will drain to an existing Inlet and 84-inch Storm Drain System 
maintained by RCFC&WCD.  Rip rap will be provided at the outlet pipes to dissipate the flow velocities 
leading into the existing channel to minimize erosion. Area B and C drain to existing catch basins 
located on Foothill Parkway. Area D is located south of the project site and drains to an existing debris 
basin located just south of Foothill Parkway and will be conveyed into an existing storm drain pipe that 
drains southerly direction.    
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Section 
 

3 
CONCLUSIONS 

 
 
This preliminary drainage report has evaluated the potential effects of runoff for the proposed 
project.  In addition, this report has addressed the methodology used to analyze the existing and 
proposed conditions, which was based on the Riverside County Hydrology Manual.  This section 
provides a summary discussion that evaluates the potential effects of the proposed project. 

 The proposed project will not significantly alter drainage patterns on the site.  The project 
will add approximately 8 acres of impervious area, which is about 46% of the total site 
area in the form of rooftops, driveways, sidewalks, paved areas, and streets.   

 The Rational Method results illustrates that there is a slight increase in peak flowrate 
within Drainage Area A. This increase is amounts to less than 1% of the total designed 
flows and is insignificant. The runoff from this area drains to existing 84-inch storm drain 
system which discharges into the Oak Street Debris Basin. Both these facilities have 
sufficient capacity to handle the slight increase in development flows in the 100-year 
condition.  No increase runoff mitigation is proposed or required. 

 The proposed onsite storm drain mainlines will be privately owned and maintained by the 
Property Owners Association.   

 Preliminary storm drain alignment, catch basins, and discharge points are shown on the 
hydrology key maps.   

 A Final Hydrology & Hydraulics Report will be prepared during final design phase to 
determine the proposed hydraulic grade lines throughout the storm drain system and 
catch basin sizing. 

All stormwater run-off will be carried via typical street sections and an onsite storm drain 
system.  The computed 10-year storm event is contained below the top of curb and the computed 
100-year storm event is contained within the street right-of-way. 
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Section 
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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Other
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Transportation
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Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Orange County and Part of Riverside County, 
California
Survey Area Data: Version 12, Sep 12, 2018

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Dec 31, 2009—Oct 
25, 2017

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
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imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

142 Cieneba sandy loam, 30 to 75 
percent slopes, eroded

20.0 79.8%

197 Soboba gravelly loamy sand, 0 
to 5 percent slopes

4.8 19.0%

CnCwr Cortina gravelly coarse sandy 
loam, 2 to 8 percent slopes

0.3 1.2%

Totals for Area of Interest 25.1 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
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landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.
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Orange County and Part of Riverside County, California

142—Cieneba sandy loam, 30 to 75 percent slopes, eroded

Map Unit Setting
National map unit symbol: hcml
Elevation: 500 to 4,000 feet
Mean annual precipitation: 12 to 35 inches
Mean annual air temperature: 57 to 64 degrees F
Frost-free period: 200 to 300 days
Farmland classification: Not prime farmland

Map Unit Composition
Cieneba and similar soils: 65 percent
Minor components: 35 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Cieneba

Setting
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Concave, convex
Across-slope shape: Convex
Parent material: Residuum weathered from granite

Typical profile
H1 - 0 to 7 inches: sandy loam
H2 - 7 to 59 inches: weathered bedrock

Properties and qualities
Slope: 30 to 75 percent
Depth to restrictive feature: 4 to 20 inches to paralithic bedrock
Natural drainage class: Somewhat excessively drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 1.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: D
Ecological site: SHALLOW LOAMY (1975) (R019XD060CA)
Hydric soil rating: No

Minor Components

Cieneba, uneroded
Percent of map unit: 10 percent
Hydric soil rating: No

Custom Soil Resource Report
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San andreas, sandy loam
Percent of map unit: 5 percent
Hydric soil rating: No

Soper, cobbly loam
Percent of map unit: 5 percent
Hydric soil rating: No

Calleguas, clay loam
Percent of map unit: 5 percent
Hydric soil rating: No

Vista, sandy loam
Percent of map unit: 5 percent
Hydric soil rating: No

Rock outcrop
Percent of map unit: 2 percent
Hydric soil rating: No

Tollhouse
Percent of map unit: 2 percent
Hydric soil rating: No

Blasingame, loam
Percent of map unit: 1 percent
Hydric soil rating: No

197—Soboba gravelly loamy sand, 0 to 5 percent slopes

Map Unit Setting
National map unit symbol: hcpc
Elevation: 30 to 4,200 feet
Mean annual precipitation: 10 to 20 inches
Mean annual air temperature: 61 to 63 degrees F
Frost-free period: 175 to 250 days
Farmland classification: Not prime farmland

Map Unit Composition
Soboba and similar soils: 75 percent
Minor components: 25 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Soboba

Setting
Landform: Alluvial fans
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Riser, flat
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy and gravelly alluvium derived from mixed

Custom Soil Resource Report
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Typical profile
H1 - 0 to 10 inches: gravelly loamy sand
H2 - 10 to 60 inches: very gravelly sand

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Excessively drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Very high (19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 1.8 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: A
Ecological site: SANDY (1975) (R019XD035CA)
Hydric soil rating: No

Minor Components

Unnamed
Percent of map unit: 10 percent
Hydric soil rating: No

Riverwash
Percent of map unit: 5 percent
Landform: Fans
Hydric soil rating: Yes

Corralitos, loamy sand
Percent of map unit: 5 percent
Hydric soil rating: No

Soboba, gravelly loamy sand
Percent of map unit: 5 percent
Hydric soil rating: No

CnCwr—Cortina gravelly coarse sandy loam, 2 to 8 percent slopes

Map Unit Setting
National map unit symbol: 1lwh9
Elevation: 30 to 2,400 feet
Mean annual precipitation: 8 to 20 inches
Mean annual air temperature: 61 to 63 degrees F
Frost-free period: 240 to 270 days
Farmland classification: Farmland of statewide importance

Custom Soil Resource Report
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Map Unit Composition
Cortina and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Cortina

Setting
Landform: Alluvial fans
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from metasedimentary rock

Typical profile
H1 - 0 to 23 inches: gravelly sandy loam
H2 - 23 to 38 inches: stratified very gravelly loamy sand to very gravelly loam
H3 - 38 to 60 inches: stratified very gravelly sand to very gravelly loamy sand

Properties and qualities
Slope: 2 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat excessively drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 4.5 inches)

Interpretive groups
Land capability classification (irrigated): 3s
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: A
Ecological site: SANDY (1975) (R019XD035CA)
Hydric soil rating: No

Minor Components

Arbuckle
Percent of map unit: 10 percent
Hydric soil rating: No

Garretson
Percent of map unit: 5 percent
Hydric soil rating: No

Custom Soil Resource Report
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E1847Q10A.out

   Riverside County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 ‐ 2005 Version 7.1
  Rational Hydrology Study        Date: 11/11/20  File:E1847Q10A.out
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
 JN 18.1847.1 ‐ SKYLINE VILLAGE
 GF INVESTMENTS ‐ CITY OF CORONA
 EXISTING CONDITION 10‐YEAR HYDROLOGY FOR AREA "A"
 BY KWC ENGINEERS
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  *********   Hydrology Study Control Information **********

  English (in‐lb) Units used in input data file

 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

 Program License Serial Number 6062

 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
 Rational Method Hydrology Program based on
 Riverside County Flood Control & Water Conservation District
 1978 hydrology manual

 Storm event (year) =   10.00 Antecedent Moisture Condition = 2

 2 year, 1 hour precipitation =  0.620(In.)
 100 year, 1 hour precipitation =  1.520(In.)

 Storm event year =  10.0
 Calculated rainfall intensity data:
 1 hour intensity =  0.990(In/Hr)
 Slope of intensity duration curve = 0.4500

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      500.000 to Point/Station      500.000
 **** USER DEFINED FLOW INFORMATION AT A POINT ****
 ______________________________________________________________________
 Rainfall intensity =      1.634(In/Hr) for a    10.0 year storm
 SINGLE FAMILY (1/4 Acre Lot)                
 Runoff Coefficient = 0.804
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  75.00
 Pervious area fraction =  0.500; Impervious fraction =  0.500
 User specified values are as follows:
 TC =  19.72 min.  Rain intensity =       1.63(In/Hr)
 Total area =       292.30(Ac.)  Total runoff =    430.90(CFS)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      500.000 to Point/Station      505.000
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of natural channel elevation =   1155.000(Ft.)
 End of natural channel elevation =   1130.000(Ft.)
 Length of natural channel  =   403.000(Ft.)
 Estimated mean flow rate at midpoint of channel =    438.057(CFS)

 Natural valley channel type used
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E1847Q10A.out
 L.A. County flood control district formula for channel velocity:
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
 Velocity using mean channel flow =  18.70(Ft/s)

 Correction to map slope used on extremely rugged channels with
 drops and waterfalls (Plate D‐6.2)
  Normal channel slope =  0.0620
 Corrected/adjusted channel slope =  0.0620
 Travel time =    0.36 min.     TC =   20.08  min.

  Adding area flow to channel
 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.817
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  89.00
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Rainfall intensity =      1.621(In/Hr) for a    10.0 year storm
 Subarea runoff =     12.855(CFS) for      9.710(Ac.)
  Total runoff =    443.755(CFS) Total area =     302.010(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      505.000 to Point/Station      510.000
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of natural channel elevation =   1130.000(Ft.)
 End of natural channel elevation =   1124.000(Ft.)
 Length of natural channel  =   140.000(Ft.)
 Estimated mean flow rate at midpoint of channel =    445.328(CFS)

 Natural valley channel type used
 L.A. County flood control district formula for channel velocity:
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
 Velocity using mean channel flow =  15.62(Ft/s)

 Correction to map slope used on extremely rugged channels with
 drops and waterfalls (Plate D‐6.2)
  Normal channel slope =  0.0429
 Corrected/adjusted channel slope =  0.0429
 Travel time =    0.15 min.     TC =   20.23  min.

  Adding area flow to channel
 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.817
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  89.00
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Rainfall intensity =      1.615(In/Hr) for a    10.0 year storm
 Subarea runoff =      2.823(CFS) for      2.140(Ac.)
  Total runoff =    446.578(CFS) Total area =     304.150(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      510.000 to Point/Station      516.000
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of natural channel elevation =   1124.000(Ft.)
 End of natural channel elevation =   1098.500(Ft.)
 Length of natural channel  =   407.000(Ft.)
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 Estimated mean flow rate at midpoint of channel =    448.091(CFS)

 Natural valley channel type used
 L.A. County flood control district formula for channel velocity:
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
 Velocity using mean channel flow =  18.93(Ft/s)

 Correction to map slope used on extremely rugged channels with
 drops and waterfalls (Plate D‐6.2)
  Normal channel slope =  0.0627
 Corrected/adjusted channel slope =  0.0627
 Travel time =    0.36 min.     TC =   20.59  min.

  Adding area flow to channel
 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.816
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  89.00
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Rainfall intensity =      1.603(In/Hr) for a    10.0 year storm
 Subarea runoff =      2.694(CFS) for      2.060(Ac.)
  Total runoff =    449.272(CFS) Total area =     306.210(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      516.000 to Point/Station      516.000
 **** CONFLUENCE OF MAIN STREAMS ****
 ______________________________________________________________________
 The following data inside Main Stream is listed:
 In Main Stream number: 1
 Stream flow area =    306.210(Ac.)
 Runoff from this stream =    449.272(CFS)
 Time of concentration =   20.59 min.
 Rainfall intensity =     1.603(In/Hr)
 Program is now starting with Main Stream No. 2

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      512.000 to Point/Station      514.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 Initial area flow distance =   784.000(Ft.)
 Top (of initial area) elevation =  1436.500(Ft.)
 Bottom (of initial area) elevation =  1189.600(Ft.)
 Difference in elevation =   246.900(Ft.)
 Slope =    0.31492  s(percent)=      31.49
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =    9.602 min.
 Rainfall intensity =      2.259(In/Hr) for a    10.0 year storm
 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.839
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  89.00
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Initial subarea runoff =     11.140(CFS)
 Total initial stream area =        5.880(Ac.)
 Pervious area fraction = 1.000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
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 Process from Point/Station      514.000 to Point/Station      516.000
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of natural channel elevation =   1189.600(Ft.)
 End of natural channel elevation =   1098.500(Ft.)
 Length of natural channel  =   784.000(Ft.)
 Estimated mean flow rate at midpoint of channel =     21.172(CFS)

 Natural valley channel type used
 L.A. County flood control district formula for channel velocity:
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
 Velocity using mean channel flow =  10.37(Ft/s)

 Correction to map slope used on extremely rugged channels with
 drops and waterfalls (Plate D‐6.2)
  Normal channel slope =  0.1162
 Corrected/adjusted channel slope =  0.1162
 Travel time =    1.26 min.     TC =   10.86  min.

  Adding area flow to channel
 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.836
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  89.00
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Rainfall intensity =      2.137(In/Hr) for a    10.0 year storm
 Subarea runoff =     18.908(CFS) for     10.590(Ac.)
  Total runoff =     30.048(CFS) Total area =      16.470(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      516.000 to Point/Station      516.000
 **** CONFLUENCE OF MAIN STREAMS ****
 ______________________________________________________________________
 The following data inside Main Stream is listed:
 In Main Stream number: 2
 Stream flow area =     16.470(Ac.)
 Runoff from this stream =     30.048(CFS)
 Time of concentration =   10.86 min.
 Rainfall intensity =     2.137(In/Hr)
 Summary of stream data:

 Stream   Flow rate      TC            Rainfall Intensity
  No.       (CFS)       (min)                 (In/Hr)

  1      449.272     20.59          1.603
  2       30.048     10.86          2.137
 Largest stream flow has longer time of concentration
 Qp =    449.272 + sum of
    Qb         Ia/Ib
    30.048 *    0.750 =     22.535
 Qp =    471.807

 Total of 2 main streams to confluence:
 Flow rates before confluence point:
      449.272      30.048
 Area of streams before confluence:
       306.210       16.470

 Results of confluence:
 Total flow rate =    471.807(CFS)
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 Time of concentration =    20.587 min.
 Effective stream area after confluence  =    322.680(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      516.000 to Point/Station      518.000
 **** IMPROVED CHANNEL TRAVEL TIME ****
 ______________________________________________________________________
 Covered channel
 Upstream point elevation =  1098.500(Ft.)
 Downstream point elevation =  1094.500(Ft.)
 Channel length thru subarea  =   101.000(Ft.)
  Channel base width =   30.000(Ft.)
 Slope or 'Z' of left channel bank =   2.000
 Slope or 'Z' of right channel bank =   2.000
 Estimated mean flow rate at midpoint of channel =    472.114(CFS)
 Manning's 'N'    = 0.015
 Maximum depth of channel  =    7.000(Ft.)
 Flow(q) thru subarea =    472.114(CFS)
 Depth of flow =   0.867(Ft.), Average velocity =  17.161(Ft/s)
 Channel flow top width =   33.468(Ft.)
 Flow Velocity =   17.16(Ft/s)
 Travel time  =    0.10 min.
 Time of concentration =   20.69 min.

 Sub‐Channel No. 1 Critical depth =      1.891(Ft.)
   '     '       '     Critical flow top width =     37.563(Ft.)
   '     '       '     Critical flow velocity=    7.392(Ft/s)
   '     '       '     Critical flow area =     63.868(Sq.Ft)

  Adding area flow to channel
 COMMERCIAL subarea type                     
 Runoff Coefficient = 0.880
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  75.00
 Pervious area fraction =  0.100; Impervious fraction =  0.900
 Rainfall intensity =      1.599(In/Hr) for a    10.0 year storm
 Subarea runoff =      0.591(CFS) for      0.420(Ac.)
  Total runoff =    472.398(CFS) Total area =     323.100(Ac.)
 Depth of flow =   0.867(Ft.), Average velocity =  17.165(Ft/s)

 Sub‐Channel No. 1 Critical depth =      1.891(Ft.)
   '     '       '     Critical flow top width =     37.563(Ft.)
   '     '       '     Critical flow velocity=    7.397(Ft/s)
   '     '       '     Critical flow area =     63.868(Sq.Ft)

 End of computations, total study area =          323.10 (Ac.)
  The following figures may
  be used for a unit hydrograph study of the same area.

  Area averaged pervious area fraction(Ap) = 0.546
 Area averaged RI index number =  76.3
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   Riverside County Rational Hydrology Program 
 
 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1 
  Rational Hydrology Study        Date: 01/19/19  File:E1847Q10B.out 
 ------------------------------------------------------------------------ 
 JN 18.1847.1 - SKYLINE VILLAGE 
 GF INVESTMENTS - CITY OF LAKE ELSIONRE 
 EXISTING CONDITION 10-YEAR HYDROLOGY FOR AREA "B" 
 MODELED JANUARY 16, 2019 BY MCT 
 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 
  English (in-lb) Units used in input data file 
 
 ------------------------------------------------------------------------ 
 
 
 Program License Serial Number 6062 
 
 ------------------------------------------------------------------------ 
 Rational Method Hydrology Program based on 
 Riverside County Flood Control & Water Conservation District 
 1978 hydrology manual 
 
 Storm event (year) =   10.00 Antecedent Moisture Condition = 2 
 
 2 year, 1 hour precipitation =  0.620(In.) 
 100 year, 1 hour precipitation =  1.520(In.) 
 
 Storm event year =  10.0 
 Calculated rainfall intensity data: 
 1 hour intensity =  0.990(In/Hr) 
 Slope of intensity duration curve = 0.4500 
 
 
 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      600.000 to Point/Station      602.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   770.000(Ft.) 
 Top (of initial area) elevation =  1139.000(Ft.) 
 Bottom (of initial area) elevation =  1100.000(Ft.) 
 Difference in elevation =    39.000(Ft.) 
 Slope =    0.05065  s(percent)=       5.06 
 TC = k(0.300)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    7.777 min. 
 Rainfall intensity =      2.483(In/Hr) for a    10.0 year storm 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.886 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 RI index for soil(AMC 2)  =  75.00 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Initial subarea runoff =      2.840(CFS) 
 Total initial stream area =        1.290(Ac.) 
 Pervious area fraction = 0.100 
 



 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      602.000 to Point/Station      602.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.844 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 RI index for soil(AMC 2)  =  89.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Time of concentration =     7.78 min. 
 Rainfall intensity =      2.483(In/Hr) for a    10.0 year storm 
 Subarea runoff =      3.605(CFS) for      1.720(Ac.) 
 Total runoff =      6.445(CFS) Total area =       3.010(Ac.) 
 End of computations, total study area =            3.01 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
 
 Area averaged pervious area fraction(Ap) = 0.614  
 Area averaged RI index number =  83.0 
 
 



 
   Riverside County Rational Hydrology Program 
 
 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1 
  Rational Hydrology Study        Date: 01/19/19  File:E1847Q10C.out 
 ------------------------------------------------------------------------ 
 JN 18.1847.1 - SKYLINE VILLAGE 
 GF INVESTMENTS - CITY OF CORONA 
 EXISTING CONDITION 10-YEAR HYDROLOGY FOR AREA "C" 
 MODELED JANUARY 16, 2019 BY MCT 
 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 
  English (in-lb) Units used in input data file 
 
 ------------------------------------------------------------------------ 
 
 
 Program License Serial Number 6062 
 
 ------------------------------------------------------------------------ 
 Rational Method Hydrology Program based on 
 Riverside County Flood Control & Water Conservation District 
 1978 hydrology manual 
 
 Storm event (year) =   10.00 Antecedent Moisture Condition = 2 
 
 2 year, 1 hour precipitation =  0.620(In.) 
 100 year, 1 hour precipitation =  1.520(In.) 
 
 Storm event year =  10.0 
 Calculated rainfall intensity data: 
 1 hour intensity =  0.990(In/Hr) 
 Slope of intensity duration curve = 0.4500 
 
 
 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      700.000 to Point/Station      706.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   971.000(Ft.) 
 Top (of initial area) elevation =  1223.000(Ft.) 
 Bottom (of initial area) elevation =  1084.000(Ft.) 
 Difference in elevation =   139.000(Ft.) 
 Slope =    0.14315  s(percent)=      14.32 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   12.246 min. 
 Rainfall intensity =      2.025(In/Hr) for a    10.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.832 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 RI index for soil(AMC 2)  =  89.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      4.111(CFS) 
 Total initial stream area =        2.440(Ac.) 
 Pervious area fraction = 1.000 
 



 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      706.000 to Point/Station      706.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.884 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 RI index for soil(AMC 2)  =  75.00 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Time of concentration =    12.25 min. 
 Rainfall intensity =      2.025(In/Hr) for a    10.0 year storm 
 Subarea runoff =      2.934(CFS) for      1.640(Ac.) 
 Total runoff =      7.046(CFS) Total area =       4.080(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      706.000 to Point/Station      708.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =  1084.000(Ft.) 
 End of street segment elevation =  1075.800(Ft.) 
 Length of street segment  =   387.000(Ft.) 
 Height of curb above gutter flowline  =    8.0(In.) 
 Width of half street (curb to crown)  =  40.000(Ft.) 
 Distance from crown to crossfall grade break  =  38.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.100 
 Slope from grade break to crown (v/hz)  =   0.017 
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =  10.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  2.000(In.) 
  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 
 Estimated mean flow rate at midpoint of street =      7.607(CFS) 
 Depth of flow =   0.387(Ft.), Average velocity =   3.746(Ft/s) 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =  14.943(Ft.) 
 Flow velocity =   3.75(Ft/s) 
 Travel time =    1.72 min.     TC =   13.97  min. 
  Adding area flow to street 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.883 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 RI index for soil(AMC 2)  =  75.00 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Rainfall intensity =      1.908(In/Hr) for a    10.0 year storm 
 Subarea runoff =      1.095(CFS) for      0.650(Ac.) 
 Total runoff =      8.141(CFS) Total area =       4.730(Ac.) 
 Street flow at end of street =      8.141(CFS) 
 Half street flow at end of street =      8.141(CFS) 
 Depth of flow =   0.394(Ft.), Average velocity =   3.807(Ft/s) 
 Flow width (from curb towards crown)=  15.361(Ft.) 
 End of computations, total study area =            4.73 (Ac.) 
 The following figures may  



 be used for a unit hydrograph study of the same area.  
 
 Area averaged pervious area fraction(Ap) = 0.564  
 Area averaged RI index number =  82.2 
 
 



 
   Riverside County Rational Hydrology Program 
 
 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1 
  Rational Hydrology Study        Date: 01/19/19  File:E1847Q10D.out 
 ------------------------------------------------------------------------ 
 JN 18.1847.1 - SKYLINE VILLAGE 
 GF INVESTMENTS - CITY OF CORONA 
 EXISTING CONDITION 10-YEAR HYDROLOGY FOR AREA "D" 
 MODELED JANUARY 16, 2019 BY MCT 
 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 
  English (in-lb) Units used in input data file 
 
 ------------------------------------------------------------------------ 
 
 
 Program License Serial Number 6062 
 
 ------------------------------------------------------------------------ 
 Rational Method Hydrology Program based on 
 Riverside County Flood Control & Water Conservation District 
 1978 hydrology manual 
 
 Storm event (year) =   10.00 Antecedent Moisture Condition = 2 
 
 2 year, 1 hour precipitation =  0.620(In.) 
 100 year, 1 hour precipitation =  1.520(In.) 
 
 Storm event year =  10.0 
 Calculated rainfall intensity data: 
 1 hour intensity =  0.990(In/Hr) 
 Slope of intensity duration curve = 0.4500 
 
 
 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      800.000 to Point/Station      802.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   442.000(Ft.) 
 Top (of initial area) elevation =  1380.000(Ft.) 
 Bottom (of initial area) elevation =  1310.000(Ft.) 
 Difference in elevation =    70.000(Ft.) 
 Slope =    0.15837  s(percent)=      15.84 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    8.760 min. 
 Rainfall intensity =      2.354(In/Hr) for a    10.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.841 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 RI index for soil(AMC 2)  =  89.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      5.564(CFS) 
 Total initial stream area =        2.810(Ac.) 
 Pervious area fraction = 1.000 
 



 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      802.000 to Point/Station      804.000 
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of natural channel elevation =   1310.000(Ft.) 
 End of natural channel elevation =   1115.000(Ft.) 
 Length of natural channel  =  1185.000(Ft.) 
 Estimated mean flow rate at midpoint of channel =     16.354(CFS) 
 
 Natural valley channel type used 
 L.A. County flood control district formula for channel velocity: 
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5) 
 Velocity using mean channel flow =  11.52(Ft/s) 
 
 Correction to map slope used on extremely rugged channels with 
 drops and waterfalls (Plate D-6.2) 
  Normal channel slope =  0.1646 
 Corrected/adjusted channel slope =  0.1646 
 Travel time =    1.71 min.     TC =   10.47  min. 
 
 
  Adding area flow to channel 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.837 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 RI index for soil(AMC 2)  =  89.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      2.172(In/Hr) for a    10.0 year storm 
 Subarea runoff =     19.804(CFS) for     10.900(Ac.) 
 Total runoff =     25.368(CFS) Total area =      13.710(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      804.000 to Point/Station      806.000 
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of natural channel elevation =   1115.000(Ft.) 
 End of natural channel elevation =   1086.300(Ft.) 
 Length of natural channel  =   300.000(Ft.) 
 Estimated mean flow rate at midpoint of channel =     27.135(CFS) 
 
 Natural valley channel type used 
 L.A. County flood control district formula for channel velocity: 
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5) 
 Velocity using mean channel flow =  10.07(Ft/s) 
 
 Correction to map slope used on extremely rugged channels with 
 drops and waterfalls (Plate D-6.2) 
  Normal channel slope =  0.0957 
 Corrected/adjusted channel slope =  0.0957 
 Travel time =    0.50 min.     TC =   10.97  min. 
 
 
  Adding area flow to channel 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.835 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 



 Decimal fraction soil group D = 1.000 
 RI index for soil(AMC 2)  =  89.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      2.127(In/Hr) for a    10.0 year storm 
 Subarea runoff =      3.394(CFS) for      1.910(Ac.) 
 Total runoff =     28.762(CFS) Total area =      15.620(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      806.000 to Point/Station      808.000 
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of natural channel elevation =   1086.300(Ft.) 
 End of natural channel elevation =   1075.000(Ft.) 
 Length of natural channel  =    90.000(Ft.) 
 Estimated mean flow rate at midpoint of channel =     29.600(CFS) 
 
 Natural valley channel type used 
 L.A. County flood control district formula for channel velocity: 
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5) 
 Velocity using mean channel flow =  11.82(Ft/s) 
 
 Correction to map slope used on extremely rugged channels with 
 drops and waterfalls (Plate D-6.2) 
  Normal channel slope =  0.1256 
 Corrected/adjusted channel slope =  0.1256 
 Travel time =    0.13 min.     TC =   11.10  min. 
 
 
  Adding area flow to channel 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.835 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 RI index for soil(AMC 2)  =  89.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      2.116(In/Hr) for a    10.0 year storm 
 Subarea runoff =      1.608(CFS) for      0.910(Ac.) 
 Total runoff =     30.370(CFS) Total area =      16.530(Ac.) 
 End of computations, total study area =           16.53 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
 
 Area averaged pervious area fraction(Ap) = 1.000  
 Area averaged RI index number =  89.0 
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   Riverside County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 ‐ 2005 Version 7.1
  Rational Hydrology Study        Date: 11/11/20  File:E1847Q100A.out
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
 JN 18.1847.1 ‐ SKYLINE VILLAGE
 GF INVESTMENTS ‐ CITY OF CORONA
 EXISTING CONDITION 100‐YEAR HYDROLOGY FOR AREA "A"
 BY KWC ENGINEERS
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  *********   Hydrology Study Control Information **********

  English (in‐lb) Units used in input data file

 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

 Program License Serial Number 6062

 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
 Rational Method Hydrology Program based on
 Riverside County Flood Control & Water Conservation District
 1978 hydrology manual

 Storm event (year) =  100.00 Antecedent Moisture Condition = 3

 2 year, 1 hour precipitation =  0.620(In.)
 100 year, 1 hour precipitation =  1.520(In.)

 Storm event year = 100.0
 Calculated rainfall intensity data:
 1 hour intensity =  1.520(In/Hr)
 Slope of intensity duration curve = 0.4500

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      500.000 to Point/Station      500.000
 **** USER DEFINED FLOW INFORMATION AT A POINT ****
 ______________________________________________________________________
 Rainfall intensity =      2.586(In/Hr) for a   100.0 year storm
 SINGLE FAMILY (1/4 Acre Lot)                
 Runoff Coefficient = 0.870
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 3)  =  88.00
 Pervious area fraction =  0.500; Impervious fraction =  0.500
 User specified values are as follows:
 TC =  18.42 min.  Rain intensity =       2.59(In/Hr)
 Total area =       292.30(Ac.)  Total runoff =    697.00(CFS)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      500.000 to Point/Station      505.000
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of natural channel elevation =   1155.000(Ft.)
 End of natural channel elevation =   1130.000(Ft.)
 Length of natural channel  =   403.000(Ft.)
 Estimated mean flow rate at midpoint of channel =    708.577(CFS)

 Natural valley channel type used
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E1847Q100A.out
 L.A. County flood control district formula for channel velocity:
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
 Velocity using mean channel flow =  21.82(Ft/s)

 Correction to map slope used on extremely rugged channels with
 drops and waterfalls (Plate D‐6.2)
  Normal channel slope =  0.0620
 Corrected/adjusted channel slope =  0.0620
 Travel time =    0.31 min.     TC =   18.73  min.

  Adding area flow to channel
 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.879
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 3)  =  95.60
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Rainfall intensity =      2.567(In/Hr) for a   100.0 year storm
 Subarea runoff =     21.908(CFS) for      9.710(Ac.)
  Total runoff =    718.908(CFS) Total area =     302.010(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      505.000 to Point/Station      510.000
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of natural channel elevation =   1130.000(Ft.)
 End of natural channel elevation =   1124.000(Ft.)
 Length of natural channel  =   140.000(Ft.)
 Estimated mean flow rate at midpoint of channel =    721.455(CFS)

 Natural valley channel type used
 L.A. County flood control district formula for channel velocity:
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
 Velocity using mean channel flow =  18.24(Ft/s)

 Correction to map slope used on extremely rugged channels with
 drops and waterfalls (Plate D‐6.2)
  Normal channel slope =  0.0429
 Corrected/adjusted channel slope =  0.0429
 Travel time =    0.13 min.     TC =   18.86  min.

  Adding area flow to channel
 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.879
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 3)  =  95.60
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Rainfall intensity =      2.559(In/Hr) for a   100.0 year storm
 Subarea runoff =      4.813(CFS) for      2.140(Ac.)
  Total runoff =    723.721(CFS) Total area =     304.150(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      510.000 to Point/Station      516.000
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of natural channel elevation =   1124.000(Ft.)
 End of natural channel elevation =   1098.500(Ft.)
 Length of natural channel  =   407.000(Ft.)
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 Estimated mean flow rate at midpoint of channel =    726.172(CFS)

 Natural valley channel type used
 L.A. County flood control district formula for channel velocity:
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
 Velocity using mean channel flow =  22.11(Ft/s)

 Correction to map slope used on extremely rugged channels with
 drops and waterfalls (Plate D‐6.2)
  Normal channel slope =  0.0627
 Corrected/adjusted channel slope =  0.0627
 Travel time =    0.31 min.     TC =   19.16  min.

  Adding area flow to channel
 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.879
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 3)  =  95.60
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Rainfall intensity =      2.540(In/Hr) for a   100.0 year storm
 Subarea runoff =      4.599(CFS) for      2.060(Ac.)
  Total runoff =    728.320(CFS) Total area =     306.210(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      516.000 to Point/Station      516.000
 **** CONFLUENCE OF MAIN STREAMS ****
 ______________________________________________________________________
 The following data inside Main Stream is listed:
 In Main Stream number: 1
 Stream flow area =    306.210(Ac.)
 Runoff from this stream =    728.320(CFS)
 Time of concentration =   19.16 min.
 Rainfall intensity =     2.540(In/Hr)
 Program is now starting with Main Stream No. 2

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      512.000 to Point/Station      514.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 Initial area flow distance =   784.000(Ft.)
 Top (of initial area) elevation =  1436.500(Ft.)
 Bottom (of initial area) elevation =  1189.600(Ft.)
 Difference in elevation =   246.900(Ft.)
 Slope =    0.31492  s(percent)=      31.49
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =    9.602 min.
 Rainfall intensity =      3.467(In/Hr) for a   100.0 year storm
 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.884
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 3)  =  95.60
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Initial subarea runoff =     18.028(CFS)
 Total initial stream area =        5.880(Ac.)
 Pervious area fraction = 1.000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
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 Process from Point/Station      514.000 to Point/Station      516.000
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of natural channel elevation =   1189.600(Ft.)
 End of natural channel elevation =   1098.500(Ft.)
 Length of natural channel  =   784.000(Ft.)
 Estimated mean flow rate at midpoint of channel =     34.263(CFS)

 Natural valley channel type used
 L.A. County flood control district formula for channel velocity:
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
 Velocity using mean channel flow =  11.85(Ft/s)

 Correction to map slope used on extremely rugged channels with
 drops and waterfalls (Plate D‐6.2)
  Normal channel slope =  0.1162
 Corrected/adjusted channel slope =  0.1162
 Travel time =    1.10 min.     TC =   10.70  min.

  Adding area flow to channel
 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.884
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 3)  =  95.60
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Rainfall intensity =      3.301(In/Hr) for a   100.0 year storm
 Subarea runoff =     30.892(CFS) for     10.590(Ac.)
  Total runoff =     48.920(CFS) Total area =      16.470(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      516.000 to Point/Station      516.000
 **** CONFLUENCE OF MAIN STREAMS ****
 ______________________________________________________________________
 The following data inside Main Stream is listed:
 In Main Stream number: 2
 Stream flow area =     16.470(Ac.)
 Runoff from this stream =     48.920(CFS)
 Time of concentration =   10.70 min.
 Rainfall intensity =     3.301(In/Hr)
 Summary of stream data:

 Stream   Flow rate      TC            Rainfall Intensity
  No.       (CFS)       (min)                 (In/Hr)

  1      728.320     19.16          2.540
  2       48.920     10.70          3.301
 Largest stream flow has longer time of concentration
 Qp =    728.320 + sum of
    Qb         Ia/Ib
    48.920 *    0.769 =     37.644
 Qp =    765.963

 Total of 2 main streams to confluence:
 Flow rates before confluence point:
      728.320      48.920
 Area of streams before confluence:
       306.210       16.470

 Results of confluence:
 Total flow rate =    765.963(CFS)
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 Time of concentration =    19.163 min.
 Effective stream area after confluence  =    322.680(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      516.000 to Point/Station      518.000
 **** IMPROVED CHANNEL TRAVEL TIME ****
 ______________________________________________________________________
 Covered channel
 Upstream point elevation =  1098.500(Ft.)
 Downstream point elevation =  1094.500(Ft.)
 Channel length thru subarea  =   101.000(Ft.)
  Channel base width =   30.000(Ft.)
 Slope or 'Z' of left channel bank =   2.000
 Slope or 'Z' of right channel bank =   2.000
 Estimated mean flow rate at midpoint of channel =    766.462(CFS)
 Manning's 'N'    = 0.015
 Maximum depth of channel  =    7.000(Ft.)
 Flow(q) thru subarea =    766.462(CFS)
 Depth of flow =   1.156(Ft.), Average velocity =  20.521(Ft/s)
 Channel flow top width =   34.624(Ft.)
 Flow Velocity =   20.52(Ft/s)
 Travel time  =    0.08 min.
 Time of concentration =   19.24 min.

 Sub‐Channel No. 1 Critical depth =      2.563(Ft.)
   '     '       '     Critical flow top width =     40.250(Ft.)
   '     '       '     Critical flow velocity=    8.515(Ft/s)
   '     '       '     Critical flow area =     90.008(Sq.Ft)

  Adding area flow to channel
 COMMERCIAL subarea type                     
 Runoff Coefficient = 0.894
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 3)  =  88.00
 Pervious area fraction =  0.100; Impervious fraction =  0.900
 Rainfall intensity =      2.536(In/Hr) for a   100.0 year storm
 Subarea runoff =      0.952(CFS) for      0.420(Ac.)
  Total runoff =    766.915(CFS) Total area =     323.100(Ac.)
 Depth of flow =   1.156(Ft.), Average velocity =  20.526(Ft/s)

 Sub‐Channel No. 1 Critical depth =      2.563(Ft.)
   '     '       '     Critical flow top width =     40.250(Ft.)
   '     '       '     Critical flow velocity=    8.521(Ft/s)
   '     '       '     Critical flow area =     90.008(Sq.Ft)

 End of computations, total study area =          323.10 (Ac.)
  The following figures may
  be used for a unit hydrograph study of the same area.

  Area averaged pervious area fraction(Ap) = 0.546
 Area averaged RI index number =  76.3
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   Riverside County Rational Hydrology Program 
 
 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1 
  Rational Hydrology Study        Date: 01/19/19  File:E1847Q100B.out 
 ------------------------------------------------------------------------ 
 JN 18.1847.1 - SKYLINE VILLAGE 
 GF INVESTMENTS - CITY OF CORONA 
 EXISTING CONDITION 100-YEAR HYDROLOGY FOR AREA "B" 
 MODELED JANUARY 16, 2019 BY MCT 
 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 
  English (in-lb) Units used in input data file 
 
 ------------------------------------------------------------------------ 
 
 
 Program License Serial Number 6062 
 
 ------------------------------------------------------------------------ 
 Rational Method Hydrology Program based on 
 Riverside County Flood Control & Water Conservation District 
 1978 hydrology manual 
 
 Storm event (year) =  100.00 Antecedent Moisture Condition = 2 
 
 2 year, 1 hour precipitation =  0.620(In.) 
 100 year, 1 hour precipitation =  1.520(In.) 
 
 Storm event year = 100.0 
 Calculated rainfall intensity data: 
 1 hour intensity =  1.520(In/Hr) 
 Slope of intensity duration curve = 0.4500 
 
 
 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      600.000 to Point/Station      602.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   770.000(Ft.) 
 Top (of initial area) elevation =  1139.000(Ft.) 
 Bottom (of initial area) elevation =  1100.000(Ft.) 
 Difference in elevation =    39.000(Ft.) 
 Slope =    0.05065  s(percent)=       5.06 
 TC = k(0.300)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    7.777 min. 
 Rainfall intensity =      3.812(In/Hr) for a   100.0 year storm 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.891 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 RI index for soil(AMC 2)  =  75.00 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Initial subarea runoff =      4.379(CFS) 
 Total initial stream area =        1.290(Ac.) 
 Pervious area fraction = 0.100 
 



 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      602.000 to Point/Station      602.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.863 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 RI index for soil(AMC 2)  =  89.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Time of concentration =     7.78 min. 
 Rainfall intensity =      3.812(In/Hr) for a   100.0 year storm 
 Subarea runoff =      5.656(CFS) for      1.720(Ac.) 
 Total runoff =     10.036(CFS) Total area =       3.010(Ac.) 
 End of computations, total study area =            3.01 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
 
 Area averaged pervious area fraction(Ap) = 0.614  
 Area averaged RI index number =  83.0 
 
 



 
   Riverside County Rational Hydrology Program 
 
 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1 
  Rational Hydrology Study        Date: 02/01/19  File:e1847q100c.out 
 ------------------------------------------------------------------------ 
 JN 18.1847.1 - SKYLINE VILLAGE 
 GF INVESTMENTS - CITY OF CORONA 
 EXISTING CONDITION 100-YEAR HYDROLOGY FOR AREA "C" 
 MODELED JANUARY 16, 2019 BY MCT 
 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 
  English (in-lb) Units used in input data file 
 
 ------------------------------------------------------------------------ 
 
 
 Program License Serial Number 6062 
 
 ------------------------------------------------------------------------ 
 Rational Method Hydrology Program based on 
 Riverside County Flood Control & Water Conservation District 
 1978 hydrology manual 
 
 Storm event (year) =  100.00 Antecedent Moisture Condition = 2 
 
 2 year, 1 hour precipitation =  0.620(In.) 
 100 year, 1 hour precipitation =  1.520(In.) 
 
 Storm event year = 100.0 
 Calculated rainfall intensity data: 
 1 hour intensity =  1.520(In/Hr) 
 Slope of intensity duration curve = 0.4500 
 
 
 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      700.000 to Point/Station      706.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   971.000(Ft.) 
 Top (of initial area) elevation =  1223.000(Ft.) 
 Bottom (of initial area) elevation =  1084.000(Ft.) 
 Difference in elevation =   139.000(Ft.) 
 Slope =    0.14315  s(percent)=      14.32 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   12.246 min. 
 Rainfall intensity =      3.107(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.855 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 RI index for soil(AMC 2)  =  89.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      6.480(CFS) 
 Total initial stream area =        2.440(Ac.) 
 Pervious area fraction = 1.000 
 



 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      706.000 to Point/Station      706.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.889 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 RI index for soil(AMC 2)  =  75.00 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Time of concentration =    12.25 min. 
 Rainfall intensity =      3.107(In/Hr) for a   100.0 year storm 
 Subarea runoff =      4.529(CFS) for      1.640(Ac.) 
 Total runoff =     11.010(CFS) Total area =       4.080(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      706.000 to Point/Station      708.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =  1084.000(Ft.) 
 End of street segment elevation =  1075.800(Ft.) 
 Length of street segment  =   387.000(Ft.) 
 Height of curb above gutter flowline  =    8.0(In.) 
 Width of half street (curb to crown)  =  40.000(Ft.) 
 Distance from crown to crossfall grade break  =  38.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.100 
 Slope from grade break to crown (v/hz)  =   0.017 
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =  10.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  2.000(In.) 
  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 
 Estimated mean flow rate at midpoint of street =     11.887(CFS) 
 Depth of flow =   0.437(Ft.), Average velocity =   4.170(Ft/s) 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =  17.881(Ft.) 
 Flow velocity =   4.17(Ft/s) 
 Travel time =    1.55 min.     TC =   13.79  min. 
  Adding area flow to street 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.888 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 RI index for soil(AMC 2)  =  75.00 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Rainfall intensity =      2.946(In/Hr) for a   100.0 year storm 
 Subarea runoff =      1.701(CFS) for      0.650(Ac.) 
 Total runoff =     12.710(CFS) Total area =       4.730(Ac.) 
 Street flow at end of street =     12.710(CFS) 
 Half street flow at end of street =     12.710(CFS) 
 Depth of flow =   0.445(Ft.), Average velocity =   4.239(Ft/s) 
 Flow width (from curb towards crown)=  18.362(Ft.) 
 End of computations, total study area =            4.73 (Ac.) 
 The following figures may  



 be used for a unit hydrograph study of the same area.  
 
 Area averaged pervious area fraction(Ap) = 0.564  
 Area averaged RI index number =  82.2 
 
 



 
   Riverside County Rational Hydrology Program 
 
 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1 
  Rational Hydrology Study        Date: 01/19/19  File:E1847Q100D.out 
 ------------------------------------------------------------------------ 
 JN 18.1847.1 - SKYLINE VILLAGE 
 GF INVESTMENTS - CITY OF CORONA 
 EXISTING CONDITION 100-YEAR HYDROLOGY FOR AREA "D" 
 MODELED JANUARY 16, 2019 BY MCT 
 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 
  English (in-lb) Units used in input data file 
 
 ------------------------------------------------------------------------ 
 
 
 Program License Serial Number 6062 
 
 ------------------------------------------------------------------------ 
 Rational Method Hydrology Program based on 
 Riverside County Flood Control & Water Conservation District 
 1978 hydrology manual 
 
 Storm event (year) =  100.00 Antecedent Moisture Condition = 2 
 
 2 year, 1 hour precipitation =  0.620(In.) 
 100 year, 1 hour precipitation =  1.520(In.) 
 
 Storm event year = 100.0 
 Calculated rainfall intensity data: 
 1 hour intensity =  1.520(In/Hr) 
 Slope of intensity duration curve = 0.4500 
 
 
 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      800.000 to Point/Station      802.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   442.000(Ft.) 
 Top (of initial area) elevation =  1380.000(Ft.) 
 Bottom (of initial area) elevation =  1310.000(Ft.) 
 Difference in elevation =    70.000(Ft.) 
 Slope =    0.15837  s(percent)=      15.84 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    8.760 min. 
 Rainfall intensity =      3.613(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.861 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 RI index for soil(AMC 2)  =  89.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      8.739(CFS) 
 Total initial stream area =        2.810(Ac.) 
 Pervious area fraction = 1.000 
 



 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      802.000 to Point/Station      804.000 
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of natural channel elevation =   1310.000(Ft.) 
 End of natural channel elevation =   1115.000(Ft.) 
 Length of natural channel  =  1207.000(Ft.) 
 Estimated mean flow rate at midpoint of channel =     27.585(CFS) 
 
 Natural valley channel type used 
 L.A. County flood control district formula for channel velocity: 
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5) 
 Velocity using mean channel flow =  13.15(Ft/s) 
 
 Correction to map slope used on extremely rugged channels with 
 drops and waterfalls (Plate D-6.2) 
  Normal channel slope =  0.1616 
 Corrected/adjusted channel slope =  0.1616 
 Travel time =    1.53 min.     TC =   10.29  min. 
 
 
  Adding area flow to channel 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.858 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 RI index for soil(AMC 2)  =  89.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      3.361(In/Hr) for a   100.0 year storm 
 Subarea runoff =     34.945(CFS) for     12.120(Ac.) 
 Total runoff =     43.684(CFS) Total area =      14.930(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      804.000 to Point/Station      806.000 
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of natural channel elevation =   1115.000(Ft.) 
 End of natural channel elevation =   1086.300(Ft.) 
 Length of natural channel  =   268.000(Ft.) 
 Estimated mean flow rate at midpoint of channel =     44.679(CFS) 
 
 Natural valley channel type used 
 L.A. County flood control district formula for channel velocity: 
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5) 
 Velocity using mean channel flow =  12.26(Ft/s) 
 
 Correction to map slope used on extremely rugged channels with 
 drops and waterfalls (Plate D-6.2) 
  Normal channel slope =  0.1071 
 Corrected/adjusted channel slope =  0.1071 
 Travel time =    0.36 min.     TC =   10.65  min. 
 
 
  Adding area flow to channel 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.857 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 



 Decimal fraction soil group D = 1.000 
 RI index for soil(AMC 2)  =  89.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      3.308(In/Hr) for a   100.0 year storm 
 Subarea runoff =      1.929(CFS) for      0.680(Ac.) 
 Total runoff =     45.612(CFS) Total area =      15.610(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      806.000 to Point/Station      808.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.889 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 RI index for soil(AMC 2)  =  75.00 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Time of concentration =    10.65 min. 
 Rainfall intensity =      3.308(In/Hr) for a   100.0 year storm 
 Subarea runoff =      2.766(CFS) for      0.940(Ac.) 
 Total runoff =     48.378(CFS) Total area =      16.550(Ac.) 
 End of computations, total study area =           16.55 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
 
 Area averaged pervious area fraction(Ap) = 0.949  
 Area averaged RI index number =  88.2 
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   Riverside County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 ‐ 2005 Version 7.1
  Rational Hydrology Study        Date: 07/31/20  File:P1847Q10A.out
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
 JN 18.1847.1 ‐ SKYLINE VILLAGE
 GF INVESTMENTS ‐ CITY OF CORONA
 PROPOSE DEVELOPED CONDITION 10‐YEAR HYDROLOGY FOR AREA "A"
 BY:CS
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  *********   Hydrology Study Control Information **********

  English (in‐lb) Units used in input data file

 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

 Program License Serial Number 6062

 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
 Rational Method Hydrology Program based on
 Riverside County Flood Control & Water Conservation District
 1978 hydrology manual

 Storm event (year) =   10.00 Antecedent Moisture Condition = 2

 2 year, 1 hour precipitation =  0.620(In.)
 100 year, 1 hour precipitation =  1.520(In.)

 Storm event year =  10.0
 Calculated rainfall intensity data:
 1 hour intensity =  0.990(In/Hr)
 Slope of intensity duration curve = 0.4500

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      509.000 to Point/Station      509.000
 **** USER DEFINED FLOW INFORMATION AT A POINT ****
 ______________________________________________________________________
 Rainfall intensity =      1.634(In/Hr) for a    10.0 year storm
 SINGLE FAMILY (1/4 Acre Lot)                
 Runoff Coefficient = 0.804
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  75.00
 Pervious area fraction =  0.500; Impervious fraction =  0.500
 User specified values are as follows:
 TC =  19.72 min.  Rain intensity =       1.63(In/Hr)
 Total area =       292.30(Ac.)  Total runoff =    430.90(CFS)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      509.000 to Point/Station      513.000
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of natural channel elevation =   1155.000(Ft.)
 End of natural channel elevation =   1130.000(Ft.)
 Length of natural channel  =   400.000(Ft.)
 Estimated mean flow rate at midpoint of channel =    437.821(CFS)

 Natural valley channel type used
 L.A. County flood control district formula for channel velocity:
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
 Velocity using mean channel flow =  18.76(Ft/s)

 Correction to map slope used on extremely rugged channels with
 drops and waterfalls (Plate D‐6.2)
  Normal channel slope =  0.0625
 Corrected/adjusted channel slope =  0.0625
 Travel time =    0.36 min.     TC =   20.08  min.
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  Adding area flow to channel
 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.817
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  89.00
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Rainfall intensity =      1.621(In/Hr) for a    10.0 year storm
 Subarea runoff =     12.433(CFS) for      9.390(Ac.)
  Total runoff =    443.333(CFS) Total area =     301.690(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      513.000 to Point/Station      513.000
 **** CONFLUENCE OF MAIN STREAMS ****
 ______________________________________________________________________
 The following data inside Main Stream is listed:
 In Main Stream number: 1
 Stream flow area =    301.690(Ac.)
 Runoff from this stream =    443.333(CFS)
 Time of concentration =   20.08 min.
 Rainfall intensity =     1.621(In/Hr)
 Program is now starting with Main Stream No. 2

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      520.000 to Point/Station      521.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 Initial area flow distance =   757.000(Ft.)
 Top (of initial area) elevation =  1436.500(Ft.)
 Bottom (of initial area) elevation =  1175.000(Ft.)
 Difference in elevation =   261.500(Ft.)
 Slope =    0.34544  s(percent)=      34.54
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =    9.295 min.
 Rainfall intensity =      2.292(In/Hr) for a    10.0 year storm
 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.840
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  89.00
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Initial subarea runoff =     11.316(CFS)
 Total initial stream area =        5.880(Ac.)
 Pervious area fraction = 1.000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      521.000 to Point/Station      522.000
 **** IMPROVED CHANNEL TRAVEL TIME ****
 ______________________________________________________________________
 Covered channel
 Upstream point elevation =  1175.000(Ft.)
 Downstream point elevation =  1150.000(Ft.)
 Channel length thru subarea  =   110.000(Ft.)
  Channel base width =    0.100(Ft.)
 Slope or 'Z' of left channel bank =   1.000
 Slope or 'Z' of right channel bank =   1.000
 Estimated mean flow rate at midpoint of channel =     12.440(CFS)
 Manning's 'N'    = 0.015
 Maximum depth of channel  =    1.500(Ft.)
 Flow(q) thru subarea =     12.440(CFS)
 Depth of flow =   0.735(Ft.), Average velocity =  20.288(Ft/s)
 Channel flow top width =    1.569(Ft.)
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 Flow Velocity =   20.29(Ft/s)
 Travel time  =    0.09 min.
 Time of concentration =    9.39 min.

 Sub‐Channel No. 1 Critical depth =      1.516(Ft.)
   '     '       '     Critical flow top width =      3.100(Ft.)
   '     '       '     Critical flow velocity=    5.081(Ft/s)
   '     '       '     Critical flow area =      2.448(Sq.Ft)

  Adding area flow to channel
 UNDEVELOPED (good cover) subarea           
 Runoff Coefficient = 0.785
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  80.00
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Rainfall intensity =      2.282(In/Hr) for a    10.0 year storm
 Subarea runoff =      2.168(CFS) for      1.210(Ac.)
  Total runoff =     13.484(CFS) Total area =       7.090(Ac.)
 Depth of flow =   0.759(Ft.), Average velocity =  20.696(Ft/s)

 Sub‐Channel No. 1 Critical depth =      1.563(Ft.)
   '     '       '     Critical flow top width =      3.100(Ft.)
   '     '       '     Critical flow velocity=    5.199(Ft/s)
   '     '       '     Critical flow area =      2.594(Sq.Ft)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      522.000 to Point/Station      523.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =  1145.000(Ft.)
 Downstream point/station elevation =  1141.500(Ft.)
 Pipe length  =   215.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =    13.484(CFS)
 Nearest computed pipe diameter  =     18.00(In.)
 Calculated individual pipe flow  =    13.484(CFS)
 Normal flow depth in pipe =   14.86(In.)
 Flow top width inside pipe =   13.66(In.)
 Critical Depth =   16.40(In.)
 Pipe flow velocity =      8.64(Ft/s)
 Travel time through pipe =    0.41 min.
 Time of concentration (TC) =     9.80 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      523.000 to Point/Station      523.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.838
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  89.00
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Time of concentration =     9.80 min.
 Rainfall intensity =      2.238(In/Hr) for a    10.0 year storm
 Subarea runoff =      2.289(CFS) for      1.220(Ac.)
  Total runoff =     15.773(CFS) Total area =       8.310(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      523.000 to Point/Station      524.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =  1141.500(Ft.)
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 Downstream point/station elevation =  1138.900(Ft.)
 Pipe length  =   172.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =    15.773(CFS)
 Nearest computed pipe diameter  =     21.00(In.)
 Calculated individual pipe flow  =    15.773(CFS)
 Normal flow depth in pipe =   14.34(In.)
 Flow top width inside pipe =   19.54(In.)
 Critical Depth =   17.60(In.)
 Pipe flow velocity =      9.02(Ft/s)
 Travel time through pipe =    0.32 min.
 Time of concentration (TC) =    10.12 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      524.000 to Point/Station      524.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 CONDOMINIUM subarea type                    
 Runoff Coefficient = 0.847
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  75.00
 Pervious area fraction =  0.350; Impervious fraction =  0.650
 Time of concentration =    10.12 min.
 Rainfall intensity =      2.206(In/Hr) for a    10.0 year storm
 Subarea runoff =      2.336(CFS) for      1.250(Ac.)
  Total runoff =     18.109(CFS) Total area =       9.560(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      524.000 to Point/Station      525.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =  1138.900(Ft.)
 Downstream point/station elevation =  1138.400(Ft.)
 Pipe length  =    29.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =    18.109(CFS)
 Nearest computed pipe diameter  =     21.00(In.)
 Calculated individual pipe flow  =    18.109(CFS)
 Normal flow depth in pipe =   15.16(In.)
 Flow top width inside pipe =   18.81(In.)
 Critical Depth =   18.57(In.)
 Pipe flow velocity =      9.75(Ft/s)
 Travel time through pipe =    0.05 min.
 Time of concentration (TC) =    10.17 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      525.000 to Point/Station      513.000
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of natural channel elevation =   1138.400(Ft.)
 End of natural channel elevation =   1130.000(Ft.)
 Length of natural channel  =    66.000(Ft.)
 Estimated mean flow rate at midpoint of channel =     18.119(CFS)

 Natural valley channel type used
 L.A. County flood control district formula for channel velocity:
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
 Velocity using mean channel flow =  10.41(Ft/s)

 Correction to map slope used on extremely rugged channels with
 drops and waterfalls (Plate D‐6.2)
  Normal channel slope =  0.1273
 Corrected/adjusted channel slope =  0.1273
 Travel time =    0.11 min.     TC =   10.27  min.

  Adding area flow to channel
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 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.837
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  89.00
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Rainfall intensity =      2.191(In/Hr) for a    10.0 year storm
 Subarea runoff =      0.018(CFS) for      0.010(Ac.)
  Total runoff =     18.128(CFS) Total area =       9.570(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      513.000 to Point/Station      513.000
 **** CONFLUENCE OF MAIN STREAMS ****
 ______________________________________________________________________
 The following data inside Main Stream is listed:
 In Main Stream number: 2
 Stream flow area =      9.570(Ac.)
 Runoff from this stream =     18.128(CFS)
 Time of concentration =   10.27 min.
 Rainfall intensity =     2.191(In/Hr)
 Summary of stream data:

 Stream   Flow rate      TC            Rainfall Intensity
  No.       (CFS)       (min)                 (In/Hr)

  1      443.333     20.08          1.621
  2       18.128     10.27          2.191
 Largest stream flow has longer time of concentration
 Qp =    443.333 + sum of
    Qb         Ia/Ib
    18.128 *    0.740 =     13.409
 Qp =    456.742

 Total of 2 main streams to confluence:
 Flow rates before confluence point:
      443.333      18.128
 Area of streams before confluence:
       301.690        9.570

 Results of confluence:
 Total flow rate =    456.742(CFS)
 Time of concentration =    20.075 min.
 Effective stream area after confluence  =    311.260(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      513.000 to Point/Station      514.000
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of natural channel elevation =   1130.000(Ft.)
 End of natural channel elevation =   1124.000(Ft.)
 Length of natural channel  =   135.000(Ft.)
 Estimated mean flow rate at midpoint of channel =    458.386(CFS)

 Natural valley channel type used
 L.A. County flood control district formula for channel velocity:
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
 Velocity using mean channel flow =  16.06(Ft/s)

 Correction to map slope used on extremely rugged channels with
 drops and waterfalls (Plate D‐6.2)
  Normal channel slope =  0.0444
 Corrected/adjusted channel slope =  0.0444
 Travel time =    0.14 min.     TC =   20.22  min.
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  Adding area flow to channel
 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.817
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  89.00
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Rainfall intensity =      1.616(In/Hr) for a    10.0 year storm
 Subarea runoff =      2.956(CFS) for      2.240(Ac.)
  Total runoff =    459.698(CFS) Total area =     313.500(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      514.000 to Point/Station      516.000
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of natural channel elevation =   1124.000(Ft.)
 End of natural channel elevation =   1098.500(Ft.)
 Length of natural channel  =   410.000(Ft.)
 Estimated mean flow rate at midpoint of channel =    461.597(CFS)

 Natural valley channel type used
 L.A. County flood control district formula for channel velocity:
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
 Velocity using mean channel flow =  19.04(Ft/s)

 Correction to map slope used on extremely rugged channels with
 drops and waterfalls (Plate D‐6.2)
  Normal channel slope =  0.0622
 Corrected/adjusted channel slope =  0.0622
 Travel time =    0.36 min.     TC =   20.57  min.

  Adding area flow to channel
 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.816
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  89.00
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Rainfall intensity =      1.603(In/Hr) for a    10.0 year storm
 Subarea runoff =      3.388(CFS) for      2.590(Ac.)
  Total runoff =    463.086(CFS) Total area =     316.090(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      516.000 to Point/Station      516.000
 **** CONFLUENCE OF MAIN STREAMS ****
 ______________________________________________________________________
 The following data inside Main Stream is listed:
 In Main Stream number: 1
 Stream flow area =    316.090(Ac.)
 Runoff from this stream =    463.086(CFS)
 Time of concentration =   20.57 min.
 Rainfall intensity =     1.603(In/Hr)
 Program is now starting with Main Stream No. 2

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      530.000 to Point/Station      531.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 Initial area flow distance =   478.000(Ft.)
 Top (of initial area) elevation =  1147.000(Ft.)
 Bottom (of initial area) elevation =  1142.800(Ft.)
 Difference in elevation =     4.200(Ft.)
 Slope =    0.00879  s(percent)=       0.88
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 TC = k(0.370)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =   11.251 min.
 Rainfall intensity =      2.103(In/Hr) for a    10.0 year storm
 CONDOMINIUM subarea type                    
 Runoff Coefficient = 0.845
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  75.00
 Pervious area fraction =  0.350; Impervious fraction =  0.650
 Initial subarea runoff =      2.542(CFS)
 Total initial stream area =        1.430(Ac.)
 Pervious area fraction = 0.350

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      531.000 to Point/Station      532.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =  1139.300(Ft.)
 Downstream point/station elevation =  1135.400(Ft.)
 Pipe length  =    58.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     2.542(CFS)
 Nearest computed pipe diameter  =      9.00(In.)
 Calculated individual pipe flow  =     2.542(CFS)
 Normal flow depth in pipe =    4.99(In.)
 Flow top width inside pipe =    8.95(In.)
 Critical Depth =    8.35(In.)
 Pipe flow velocity =     10.12(Ft/s)
 Travel time through pipe =    0.10 min.
 Time of concentration (TC) =    11.35 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      532.000 to Point/Station      532.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 CONDOMINIUM subarea type                    
 Runoff Coefficient = 0.845
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  75.00
 Pervious area fraction =  0.350; Impervious fraction =  0.650
 Time of concentration =    11.35 min.
 Rainfall intensity =      2.095(In/Hr) for a    10.0 year storm
 Subarea runoff =      0.584(CFS) for      0.330(Ac.)
  Total runoff =      3.126(CFS) Total area =       1.760(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      532.000 to Point/Station      533.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =  1135.400(Ft.)
 Downstream point/station elevation =  1118.300(Ft.)
 Pipe length  =   128.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     3.126(CFS)
 Nearest computed pipe diameter  =      9.00(In.)
 Calculated individual pipe flow  =     3.126(CFS)
 Normal flow depth in pipe =    4.59(In.)
 Flow top width inside pipe =    9.00(In.)
 Critical depth could not be calculated.
 Pipe flow velocity =     13.80(Ft/s)
 Travel time through pipe =    0.15 min.
 Time of concentration (TC) =    11.50 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
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 Process from Point/Station      533.000 to Point/Station      533.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 CONDOMINIUM subarea type                    
 Runoff Coefficient = 0.845
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  75.00
 Pervious area fraction =  0.350; Impervious fraction =  0.650
 Time of concentration =    11.50 min.
 Rainfall intensity =      2.082(In/Hr) for a    10.0 year storm
 Subarea runoff =      2.603(CFS) for      1.480(Ac.)
  Total runoff =      5.729(CFS) Total area =       3.240(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      533.000 to Point/Station      534.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =  1118.300(Ft.)
 Downstream point/station elevation =  1114.100(Ft.)
 Pipe length  =    32.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     5.729(CFS)
 Nearest computed pipe diameter  =      9.00(In.)
 Calculated individual pipe flow  =     5.729(CFS)
 Normal flow depth in pipe =    7.04(In.)
 Flow top width inside pipe =    7.43(In.)
 Critical depth could not be calculated.
 Pipe flow velocity =     15.44(Ft/s)
 Travel time through pipe =    0.03 min.
 Time of concentration (TC) =    11.54 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      534.000 to Point/Station      516.000
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of natural channel elevation =   1114.100(Ft.)
 End of natural channel elevation =   1098.500(Ft.)
 Length of natural channel  =   213.000(Ft.)
 Estimated mean flow rate at midpoint of channel =      5.738(CFS)

 Natural valley channel type used
 L.A. County flood control district formula for channel velocity:
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
 Velocity using mean channel flow =   5.90(Ft/s)

 Correction to map slope used on extremely rugged channels with
 drops and waterfalls (Plate D‐6.2)
  Normal channel slope =  0.0732
 Corrected/adjusted channel slope =  0.0732
 Travel time =    0.60 min.     TC =   12.14  min.

  Adding area flow to channel
 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.833
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  89.00
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Rainfall intensity =      2.033(In/Hr) for a    10.0 year storm
 Subarea runoff =      0.017(CFS) for      0.010(Ac.)
  Total runoff =      5.746(CFS) Total area =       3.250(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
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 Process from Point/Station      516.000 to Point/Station      516.000
 **** CONFLUENCE OF MAIN STREAMS ****
 ______________________________________________________________________
 The following data inside Main Stream is listed:
 In Main Stream number: 2
 Stream flow area =      3.250(Ac.)
 Runoff from this stream =      5.746(CFS)
 Time of concentration =   12.14 min.
 Rainfall intensity =     2.033(In/Hr)
 Summary of stream data:

 Stream   Flow rate      TC            Rainfall Intensity
  No.       (CFS)       (min)                 (In/Hr)

  1      463.086     20.57          1.603
  2        5.746     12.14          2.033
 Largest stream flow has longer time of concentration
 Qp =    463.086 + sum of
    Qb         Ia/Ib
     5.746 *    0.789 =      4.531
 Qp =    467.617

 Total of 2 main streams to confluence:
 Flow rates before confluence point:
      463.086       5.746
 Area of streams before confluence:
       316.090        3.250

 Results of confluence:
 Total flow rate =    467.617(CFS)
 Time of concentration =    20.574 min.
 Effective stream area after confluence  =    319.340(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      516.000 to Point/Station      518.000
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of natural channel elevation =   1098.500(Ft.)
 End of natural channel elevation =   1094.500(Ft.)
 Length of natural channel  =   102.000(Ft.)
 Estimated mean flow rate at midpoint of channel =    467.932(CFS)

 Natural valley channel type used
 L.A. County flood control district formula for channel velocity:
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
 Velocity using mean channel flow =  15.18(Ft/s)

 Correction to map slope used on extremely rugged channels with
 drops and waterfalls (Plate D‐6.2)
  Normal channel slope =  0.0392
 Corrected/adjusted channel slope =  0.0392
 Travel time =    0.11 min.     TC =   20.69  min.

  Adding area flow to channel
 UNDEVELOPED (good cover) subarea           
 Runoff Coefficient = 0.745
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  80.00
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Rainfall intensity =      1.599(In/Hr) for a    10.0 year storm
 Subarea runoff =      0.512(CFS) for      0.430(Ac.)
  Total runoff =    468.129(CFS) Total area =     319.770(Ac.)
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      518.000 to Point/Station      518.000
 **** CONFLUENCE OF MAIN STREAMS ****
 ______________________________________________________________________
 The following data inside Main Stream is listed:
 In Main Stream number: 1
 Stream flow area =    319.770(Ac.)
 Runoff from this stream =    468.129(CFS)
 Time of concentration =   20.69 min.
 Rainfall intensity =     1.599(In/Hr)
 Program is now starting with Main Stream No. 2

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      540.000 to Point/Station      541.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 Initial area flow distance =   195.000(Ft.)
 Top (of initial area) elevation =  1165.000(Ft.)
 Bottom (of initial area) elevation =  1133.000(Ft.)
 Difference in elevation =    32.000(Ft.)
 Slope =    0.16410  s(percent)=      16.41
 TC = k(0.300)*[(length^3)/(elevation change)]^0.2
 Warning: TC computed to be less than 5 min.; program is assuming the
 time of concentration is 5 minutes.
 Initial area time of concentration =    5.000 min.
 Rainfall intensity =      3.030(In/Hr) for a    10.0 year storm
 COMMERCIAL subarea type                     
 Runoff Coefficient = 0.888
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  75.00
 Pervious area fraction =  0.100; Impervious fraction =  0.900
 Initial subarea runoff =      1.507(CFS)
 Total initial stream area =        0.560(Ac.)
 Pervious area fraction = 0.100

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      541.000 to Point/Station      542.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =  1130.800(Ft.)
 Downstream point/station elevation =  1130.400(Ft.)
 Pipe length  =    60.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     1.507(CFS)
 Nearest computed pipe diameter  =     12.00(In.)
 Calculated individual pipe flow  =     1.507(CFS)
 Normal flow depth in pipe =    6.13(In.)
 Flow top width inside pipe =   12.00(In.)
 Critical Depth =    6.24(In.)
 Pipe flow velocity =      3.74(Ft/s)
 Travel time through pipe =    0.27 min.
 Time of concentration (TC) =     5.27 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      542.000 to Point/Station      542.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 COMMERCIAL subarea type                     
 Runoff Coefficient = 0.888
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  75.00
 Pervious area fraction =  0.100; Impervious fraction =  0.900
 Time of concentration =     5.27 min.
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 Rainfall intensity =      2.959(In/Hr) for a    10.0 year storm
 Subarea runoff =      4.232(CFS) for      1.610(Ac.)
  Total runoff =      5.739(CFS) Total area =       2.170(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      542.000 to Point/Station      543.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =  1130.400(Ft.)
 Downstream point/station elevation =  1121.900(Ft.)
 Pipe length  =   184.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     5.739(CFS)
 Nearest computed pipe diameter  =     12.00(In.)
 Calculated individual pipe flow  =     5.739(CFS)
 Normal flow depth in pipe =    7.75(In.)
 Flow top width inside pipe =   11.48(In.)
 Critical Depth =   11.37(In.)
 Pipe flow velocity =     10.70(Ft/s)
 Travel time through pipe =    0.29 min.
 Time of concentration (TC) =     5.55 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      543.000 to Point/Station      543.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 COMMERCIAL subarea type                     
 Runoff Coefficient = 0.888
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  75.00
 Pervious area fraction =  0.100; Impervious fraction =  0.900
 Time of concentration =     5.55 min.
 Rainfall intensity =      2.890(In/Hr) for a    10.0 year storm
 Subarea runoff =      1.180(CFS) for      0.460(Ac.)
  Total runoff =      6.920(CFS) Total area =       2.630(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      543.000 to Point/Station      543.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 COMMERCIAL subarea type                     
 Runoff Coefficient = 0.888
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  75.00
 Pervious area fraction =  0.100; Impervious fraction =  0.900
 Time of concentration =     5.55 min.
 Rainfall intensity =      2.890(In/Hr) for a    10.0 year storm
 Subarea runoff =      0.795(CFS) for      0.310(Ac.)
  Total runoff =      7.715(CFS) Total area =       2.940(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      543.000 to Point/Station      543.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 UNDEVELOPED (good cover) subarea           
 Runoff Coefficient = 0.807
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  80.00
 Pervious area fraction =  1.000; Impervious fraction =  0.000
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 Time of concentration =     5.55 min.
 Rainfall intensity =      2.890(In/Hr) for a    10.0 year storm
 Subarea runoff =      1.702(CFS) for      0.730(Ac.)
  Total runoff =      9.417(CFS) Total area =       3.670(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      543.000 to Point/Station      544.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =  1121.900(Ft.)
 Downstream point/station elevation =  1113.000(Ft.)
 Pipe length  =   205.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     9.417(CFS)
 Nearest computed pipe diameter  =     15.00(In.)
 Calculated individual pipe flow  =     9.417(CFS)
 Normal flow depth in pipe =    9.25(In.)
 Flow top width inside pipe =   14.59(In.)
 Critical Depth =   14.03(In.)
 Pipe flow velocity =     11.87(Ft/s)
 Travel time through pipe =    0.29 min.
 Time of concentration (TC) =     5.84 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      544.000 to Point/Station      544.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 COMMERCIAL subarea type                     
 Runoff Coefficient = 0.888
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  75.00
 Pervious area fraction =  0.100; Impervious fraction =  0.900
 Time of concentration =     5.84 min.
 Rainfall intensity =      2.825(In/Hr) for a    10.0 year storm
 Subarea runoff =      0.451(CFS) for      0.180(Ac.)
  Total runoff =      9.869(CFS) Total area =       3.850(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      544.000 to Point/Station      545.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =  1113.000(Ft.)
 Downstream point/station elevation =  1106.600(Ft.)
 Pipe length  =   148.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     9.869(CFS)
 Nearest computed pipe diameter  =     15.00(In.)
 Calculated individual pipe flow  =     9.869(CFS)
 Normal flow depth in pipe =    9.55(In.)
 Flow top width inside pipe =   14.43(In.)
 Critical Depth =   14.17(In.)
 Pipe flow velocity =     11.96(Ft/s)
 Travel time through pipe =    0.21 min.
 Time of concentration (TC) =     6.05 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      545.000 to Point/Station      545.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 COMMERCIAL subarea type                     
 Runoff Coefficient = 0.888
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  75.00
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 Pervious area fraction =  0.100; Impervious fraction =  0.900
 Time of concentration =     6.05 min.
 Rainfall intensity =      2.781(In/Hr) for a    10.0 year storm
 Subarea runoff =      2.172(CFS) for      0.880(Ac.)
  Total runoff =     12.041(CFS) Total area =       4.730(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      545.000 to Point/Station      546.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =  1106.600(Ft.)
 Downstream point/station elevation =  1102.000(Ft.)
 Pipe length  =   118.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =    12.041(CFS)
 Nearest computed pipe diameter  =     15.00(In.)
 Calculated individual pipe flow  =    12.041(CFS)
 Normal flow depth in pipe =   11.60(In.)
 Flow top width inside pipe =   12.56(In.)
 Critical depth could not be calculated.
 Pipe flow velocity =     11.82(Ft/s)
 Travel time through pipe =    0.17 min.
 Time of concentration (TC) =     6.21 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      546.000 to Point/Station      546.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 COMMERCIAL subarea type                     
 Runoff Coefficient = 0.887
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  75.00
 Pervious area fraction =  0.100; Impervious fraction =  0.900
 Time of concentration =     6.21 min.
 Rainfall intensity =      2.747(In/Hr) for a    10.0 year storm
 Subarea runoff =      2.194(CFS) for      0.900(Ac.)
  Total runoff =     14.235(CFS) Total area =       5.630(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      546.000 to Point/Station      547.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =  1101.900(Ft.)
 Downstream point/station elevation =  1101.000(Ft.)
 Pipe length  =    54.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =    14.235(CFS)
 Nearest computed pipe diameter  =     21.00(In.)
 Calculated individual pipe flow  =    14.235(CFS)
 Normal flow depth in pipe =   12.89(In.)
 Flow top width inside pipe =   20.45(In.)
 Critical Depth =   16.82(In.)
 Pipe flow velocity =      9.19(Ft/s)
 Travel time through pipe =    0.10 min.
 Time of concentration (TC) =     6.31 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      547.000 to Point/Station      518.000
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of natural channel elevation =   1101.000(Ft.)
 End of natural channel elevation =   1094.500(Ft.)
 Length of natural channel  =   102.000(Ft.)
 Estimated mean flow rate at midpoint of channel =     14.248(CFS)

 Natural valley channel type used
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 L.A. County flood control district formula for channel velocity:
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
 Velocity using mean channel flow =   6.91(Ft/s)

 Correction to map slope used on extremely rugged channels with
 drops and waterfalls (Plate D‐6.2)
  Normal channel slope =  0.0637
 Corrected/adjusted channel slope =  0.0637
 Travel time =    0.25 min.     TC =    6.56  min.

  Adding area flow to channel
 UNDEVELOPED (good cover) subarea           
 Runoff Coefficient = 0.800
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  80.00
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Rainfall intensity =      2.681(In/Hr) for a    10.0 year storm
 Subarea runoff =      0.021(CFS) for      0.010(Ac.)
  Total runoff =     14.257(CFS) Total area =       5.640(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      518.000 to Point/Station      518.000
 **** CONFLUENCE OF MAIN STREAMS ****
 ______________________________________________________________________
 The following data inside Main Stream is listed:
 In Main Stream number: 2
 Stream flow area =      5.640(Ac.)
 Runoff from this stream =     14.257(CFS)
 Time of concentration =    6.56 min.
 Rainfall intensity =     2.681(In/Hr)
 Summary of stream data:

 Stream   Flow rate      TC            Rainfall Intensity
  No.       (CFS)       (min)                 (In/Hr)

  1      468.129     20.69          1.599
  2       14.257      6.56          2.681
 Largest stream flow has longer time of concentration
 Qp =    468.129 + sum of
    Qb         Ia/Ib
    14.257 *    0.596 =      8.502
 Qp =    476.631

 Total of 2 main streams to confluence:
 Flow rates before confluence point:
      468.129      14.257
 Area of streams before confluence:
       319.770        5.640

 Results of confluence:
 Total flow rate =    476.631(CFS)
 Time of concentration =    20.686 min.
 Effective stream area after confluence  =    325.410(Ac.)
 End of computations, total study area =          325.41 (Ac.)
  The following figures may
  be used for a unit hydrograph study of the same area.

  Area averaged pervious area fraction(Ap) = 0.528
 Area averaged RI index number =  76.0

Page 14



P1847Q10B.out

   Riverside County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 ‐ 2005 Version 7.1
  Rational Hydrology Study        Date: 07/31/20  File:P1847Q10B.out
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
 JN 18.1847.1 ‐ SKYLINE VILLAGE
 GF INVESTMENTS ‐ CITY OF CORONA
 PROPOSE DEVELOPED CONDITION 10‐YEAR HYDROLOGY FOR AREA "B"
 BY:CS
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  *********   Hydrology Study Control Information **********

  English (in‐lb) Units used in input data file

 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

 Program License Serial Number 6062

 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
 Rational Method Hydrology Program based on
 Riverside County Flood Control & Water Conservation District
 1978 hydrology manual

 Storm event (year) =   10.00 Antecedent Moisture Condition = 2

 2 year, 1 hour precipitation =  0.620(In.)
 100 year, 1 hour precipitation =  1.520(In.)

 Storm event year =  10.0
 Calculated rainfall intensity data:
 1 hour intensity =  0.990(In/Hr)
 Slope of intensity duration curve = 0.4500

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      600.000 to Point/Station      601.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 Initial area flow distance =   770.000(Ft.)
 Top (of initial area) elevation =  1139.000(Ft.)
 Bottom (of initial area) elevation =  1105.000(Ft.)
 Difference in elevation =    34.000(Ft.)
 Slope =    0.04416  s(percent)=       4.42
 TC = k(0.300)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =    7.993 min.
 Rainfall intensity =      2.453(In/Hr) for a    10.0 year storm
 COMMERCIAL subarea type                     
 Runoff Coefficient = 0.886
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  75.00
 Pervious area fraction =  0.100; Impervious fraction =  0.900
 Initial subarea runoff =      3.022(CFS)
 Total initial stream area =        1.390(Ac.)
 Pervious area fraction = 0.100

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      601.000 to Point/Station      601.000
 **** CONFLUENCE OF MAIN STREAMS ****
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 ______________________________________________________________________
 The following data inside Main Stream is listed:
 In Main Stream number: 1
 Stream flow area =      1.390(Ac.)
 Runoff from this stream =      3.022(CFS)
 Time of concentration =    7.99 min.
 Rainfall intensity =     2.453(In/Hr)
 Summary of stream data:

 Stream   Flow rate      TC            Rainfall Intensity
  No.       (CFS)       (min)                 (In/Hr)

  1        3.022      7.99          2.453
 Largest stream flow has longer time of concentration
 Qp =      3.022 + sum of
 Qp =      3.022

 Total of 1 main streams to confluence:
 Flow rates before confluence point:
        3.022
 Area of streams before confluence:
         1.390

 Results of confluence:
 Total flow rate =      3.022(CFS)
 Time of concentration =     7.993 min.
 Effective stream area after confluence  =      1.390(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      605.000 to Point/Station      606.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 Initial area flow distance =   616.000(Ft.)
 Top (of initial area) elevation =  1143.200(Ft.)
 Bottom (of initial area) elevation =  1102.000(Ft.)
 Difference in elevation =    41.200(Ft.)
 Slope =    0.06688  s(percent)=       6.69
 TC = k(0.300)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =    6.728 min.
 Rainfall intensity =      2.651(In/Hr) for a    10.0 year storm
 COMMERCIAL subarea type                     
 Runoff Coefficient = 0.887
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  75.00
 Pervious area fraction =  0.100; Impervious fraction =  0.900
 Initial subarea runoff =      1.999(CFS)
 Total initial stream area =        0.850(Ac.)
 Pervious area fraction = 0.100

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      606.000 to Point/Station      607.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =  1102.000(Ft.)
 Downstream point/station elevation =  1090.000(Ft.)
 Pipe length  =    30.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     1.999(CFS)
 Nearest computed pipe diameter  =      6.00(In.)
 Calculated individual pipe flow  =     1.999(CFS)
 Normal flow depth in pipe =    3.22(In.)
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 Flow top width inside pipe =    5.98(In.)
 Critical depth could not be calculated.
 Pipe flow velocity =     18.61(Ft/s)
 Travel time through pipe =    0.03 min.
 Time of concentration (TC) =     6.75 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      607.000 to Point/Station      607.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 COMMERCIAL subarea type                     
 Runoff Coefficient = 0.887
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  75.00
 Pervious area fraction =  0.100; Impervious fraction =  0.900
 Time of concentration =     6.75 min.
 Rainfall intensity =      2.646(In/Hr) for a    10.0 year storm
 Subarea runoff =      1.549(CFS) for      0.660(Ac.)
  Total runoff =      3.548(CFS) Total area =       1.510(Ac.)
 End of computations, total study area =            2.90 (Ac.)
  The following figures may
  be used for a unit hydrograph study of the same area.

  Area averaged pervious area fraction(Ap) = 0.100
 Area averaged RI index number =  75.0
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   Riverside County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 ‐ 2005 Version 7.1
  Rational Hydrology Study        Date: 07/31/20  File:P1847Q10C.out
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
 JN 18.1847.1 ‐ SKYLINE VILLAGE
 GF INVESTMENTS ‐ CITY OF CORONA
 PROPOSE DEVELOPED CONDITION 10‐YEAR HYDROLOGY FOR AREA "C"
 MODELED JANUARY 16, 2019 BY MCT
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  *********   Hydrology Study Control Information **********

  English (in‐lb) Units used in input data file

 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

 Program License Serial Number 6062

 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
 Rational Method Hydrology Program based on
 Riverside County Flood Control & Water Conservation District
 1978 hydrology manual

 Storm event (year) =   10.00 Antecedent Moisture Condition = 2

 2 year, 1 hour precipitation =  0.620(In.)
 100 year, 1 hour precipitation =  1.520(In.)

 Storm event year =  10.0
 Calculated rainfall intensity data:
 1 hour intensity =  0.990(In/Hr)
 Slope of intensity duration curve = 0.4500

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      700.000 to Point/Station      706.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 Initial area flow distance =   660.000(Ft.)
 Top (of initial area) elevation =  1175.000(Ft.)
 Bottom (of initial area) elevation =  1084.000(Ft.)
 Difference in elevation =    91.000(Ft.)
 Slope =    0.13788  s(percent)=      13.79
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =   10.573 min.
 Rainfall intensity =      2.163(In/Hr) for a    10.0 year storm
 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.836
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  89.00
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Initial subarea runoff =      1.465(CFS)
 Total initial stream area =        0.810(Ac.)
 Pervious area fraction = 1.000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      706.000 to Point/Station      706.000
 **** SUBAREA FLOW ADDITION ****
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 ______________________________________________________________________
 COMMERCIAL subarea type                     
 Runoff Coefficient = 0.885
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  75.00
 Pervious area fraction =  0.100; Impervious fraction =  0.900
 Time of concentration =    10.57 min.
 Rainfall intensity =      2.163(In/Hr) for a    10.0 year storm
 Subarea runoff =      2.545(CFS) for      1.330(Ac.)
  Total runoff =      4.010(CFS) Total area =       2.140(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      706.000 to Point/Station      708.000
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of street segment elevation =  1084.000(Ft.)
 End of street segment elevation =  1075.800(Ft.)
 Length of street segment  =   387.000(Ft.)
 Height of curb above gutter flowline  =    8.0(In.)
 Width of half street (curb to crown)  =  40.000(Ft.)
 Distance from crown to crossfall grade break  =  38.000(Ft.)
 Slope from gutter to grade break (v/hz) =   0.100
 Slope from grade break to crown (v/hz)  =   0.020
 Street flow is on [1] side(s) of the street 
 Distance from curb to property line  =  10.000(Ft.)
 Slope from curb to property line (v/hz) =   0.020
 Gutter width =   2.000(Ft.)
 Gutter hike from flowline =  2.000(In.)
  Manning's N in gutter =  0.0150
  Manning's N from gutter to grade break =  0.0150
  Manning's N from grade break to crown =  0.0150
 Estimated mean flow rate at midpoint of street =      4.619(CFS)
 Depth of flow =   0.346(Ft.), Average velocity =   3.462(Ft/s)
 Streetflow hydraulics at midpoint of street travel:
 Halfstreet flow width =  10.989(Ft.)
 Flow velocity =   3.46(Ft/s)
 Travel time =    1.86 min.     TC =   12.44  min.
  Adding area flow to street
 COMMERCIAL subarea type                     
 Runoff Coefficient = 0.884
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  75.00
 Pervious area fraction =  0.100; Impervious fraction =  0.900
 Rainfall intensity =      2.011(In/Hr) for a    10.0 year storm
 Subarea runoff =      1.155(CFS) for      0.650(Ac.)
  Total runoff =      5.165(CFS) Total area =       2.790(Ac.)
 Street flow at end of street =      5.165(CFS)
 Half street flow at end of street =      5.165(CFS)
 Depth of flow =   0.357(Ft.), Average velocity =   3.553(Ft/s)
 Flow width (from curb towards crown)=  11.519(Ft.)
 End of computations, total study area =            2.79 (Ac.)
  The following figures may
  be used for a unit hydrograph study of the same area.

  Area averaged pervious area fraction(Ap) = 0.361
 Area averaged RI index number =  79.1
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   Riverside County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 ‐ 2005 Version 7.1
  Rational Hydrology Study        Date: 07/31/20  File:P1847Q10D.out
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
 JN 18.1847.1 ‐ SKYLINE VILLAGE
 GF INVESTMENTS ‐ CITY OF CORONA
 PROPOSE DEVELOPED CONDITION 10‐YEAR HYDROLOGY FOR AREA "D"
 MODELED JANUARY 16, 2019 BY MCT
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  *********   Hydrology Study Control Information **********

  English (in‐lb) Units used in input data file

 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

 Program License Serial Number 6062

 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
 Rational Method Hydrology Program based on
 Riverside County Flood Control & Water Conservation District
 1978 hydrology manual

 Storm event (year) =   10.00 Antecedent Moisture Condition = 2

 2 year, 1 hour precipitation =  0.620(In.)
 100 year, 1 hour precipitation =  1.520(In.)

 Storm event year =  10.0
 Calculated rainfall intensity data:
 1 hour intensity =  0.990(In/Hr)
 Slope of intensity duration curve = 0.4500

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      800.000 to Point/Station      802.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 Initial area flow distance =   442.000(Ft.)
 Top (of initial area) elevation =  1380.000(Ft.)
 Bottom (of initial area) elevation =  1310.000(Ft.)
 Difference in elevation =    70.000(Ft.)
 Slope =    0.15837  s(percent)=      15.84
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =    8.760 min.
 Rainfall intensity =      2.354(In/Hr) for a    10.0 year storm
 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.841
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  89.00
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Initial subarea runoff =      5.564(CFS)
 Total initial stream area =        2.810(Ac.)
 Pervious area fraction = 1.000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      802.000 to Point/Station      804.000
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
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 ______________________________________________________________________
 Top of natural channel elevation =   1310.000(Ft.)
 End of natural channel elevation =   1110.000(Ft.)
 Length of natural channel  =  1185.000(Ft.)
 Estimated mean flow rate at midpoint of channel =     16.374(CFS)

 Natural valley channel type used
 L.A. County flood control district formula for channel velocity:
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
 Velocity using mean channel flow =  11.67(Ft/s)

 Correction to map slope used on extremely rugged channels with
 drops and waterfalls (Plate D‐6.2)
  Normal channel slope =  0.1688
 Corrected/adjusted channel slope =  0.1688
 Travel time =    1.69 min.     TC =   10.45  min.

  Adding area flow to channel
 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.837
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  89.00
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Rainfall intensity =      2.174(In/Hr) for a    10.0 year storm
 Subarea runoff =     19.861(CFS) for     10.920(Ac.)
  Total runoff =     25.425(CFS) Total area =      13.730(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      804.000 to Point/Station      806.000
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of natural channel elevation =   1110.000(Ft.)
 End of natural channel elevation =   1086.300(Ft.)
 Length of natural channel  =   300.000(Ft.)
 Estimated mean flow rate at midpoint of channel =     27.008(CFS)

 Natural valley channel type used
 L.A. County flood control district formula for channel velocity:
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
 Velocity using mean channel flow =   9.14(Ft/s)

 Correction to map slope used on extremely rugged channels with
 drops and waterfalls (Plate D‐6.2)
  Normal channel slope =  0.0790
 Corrected/adjusted channel slope =  0.0790
 Travel time =    0.55 min.     TC =   11.00  min.

  Adding area flow to channel
 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.835
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  89.00
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Rainfall intensity =      2.125(In/Hr) for a    10.0 year storm
 Subarea runoff =      3.035(CFS) for      1.710(Ac.)
  Total runoff =     28.459(CFS) Total area =      15.440(Ac.)
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      806.000 to Point/Station      808.000
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of natural channel elevation =   1086.300(Ft.)
 End of natural channel elevation =   1075.000(Ft.)
 Length of natural channel  =    90.000(Ft.)
 Estimated mean flow rate at midpoint of channel =     29.289(CFS)

 Natural valley channel type used
 L.A. County flood control district formula for channel velocity:
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
 Velocity using mean channel flow =  11.79(Ft/s)

 Correction to map slope used on extremely rugged channels with
 drops and waterfalls (Plate D‐6.2)
  Normal channel slope =  0.1256
 Corrected/adjusted channel slope =  0.1256
 Travel time =    0.13 min.     TC =   11.13  min.

  Adding area flow to channel
 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.835
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 2)  =  89.00
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Rainfall intensity =      2.114(In/Hr) for a    10.0 year storm
 Subarea runoff =      1.588(CFS) for      0.900(Ac.)
  Total runoff =     30.047(CFS) Total area =      16.340(Ac.)
 End of computations, total study area =           16.34 (Ac.)
  The following figures may
  be used for a unit hydrograph study of the same area.

  Area averaged pervious area fraction(Ap) = 1.000
 Area averaged RI index number =  89.0
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   Riverside County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 ‐ 2005 Version 7.1
  Rational Hydrology Study        Date: 07/31/20  File:P1847Q100A.out
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
 JN 18.1847.1 ‐ SKYLINE VILLAGE
 GF INVESTMENTS ‐ CITY OF CORONA
 PROPOSE DEVELOPED CONDITION 100‐YEAR HYDROLOGY FOR AREA "A"
 
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  *********   Hydrology Study Control Information **********

  English (in‐lb) Units used in input data file

 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

 Program License Serial Number 6062

 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
 Rational Method Hydrology Program based on
 Riverside County Flood Control & Water Conservation District
 1978 hydrology manual

 Storm event (year) =  100.00 Antecedent Moisture Condition = 3

 2 year, 1 hour precipitation =  0.620(In.)
 100 year, 1 hour precipitation =  1.520(In.)

 Storm event year = 100.0
 Calculated rainfall intensity data:
 1 hour intensity =  1.520(In/Hr)
 Slope of intensity duration curve = 0.4500

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      509.000 to Point/Station      509.000
 **** USER DEFINED FLOW INFORMATION AT A POINT ****
 ______________________________________________________________________
 Rainfall intensity =      2.586(In/Hr) for a   100.0 year storm
 SINGLE FAMILY (1/4 Acre Lot)                
 Runoff Coefficient = 0.870
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 3)  =  88.00
 Pervious area fraction =  0.500; Impervious fraction =  0.500
 User specified values are as follows:
 TC =  18.42 min.  Rain intensity =       2.59(In/Hr)
 Total area =       292.30(Ac.)  Total runoff =    697.00(CFS)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      509.000 to Point/Station      513.000
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of natural channel elevation =   1155.000(Ft.)
 End of natural channel elevation =   1130.000(Ft.)
 Length of natural channel  =   400.000(Ft.)
 Estimated mean flow rate at midpoint of channel =    708.195(CFS)

 Natural valley channel type used
 L.A. County flood control district formula for channel velocity:
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
 Velocity using mean channel flow =  21.90(Ft/s)

 Correction to map slope used on extremely rugged channels with
 drops and waterfalls (Plate D‐6.2)
  Normal channel slope =  0.0625
 Corrected/adjusted channel slope =  0.0625
 Travel time =    0.30 min.     TC =   18.72  min.
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  Adding area flow to channel
 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.879
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 3)  =  95.60
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Rainfall intensity =      2.567(In/Hr) for a   100.0 year storm
 Subarea runoff =     21.187(CFS) for      9.390(Ac.)
  Total runoff =    718.187(CFS) Total area =     301.690(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      513.000 to Point/Station      513.000
 **** CONFLUENCE OF MAIN STREAMS ****
 ______________________________________________________________________
 The following data inside Main Stream is listed:
 In Main Stream number: 1
 Stream flow area =    301.690(Ac.)
 Runoff from this stream =    718.187(CFS)
 Time of concentration =   18.72 min.
 Rainfall intensity =     2.567(In/Hr)
 Program is now starting with Main Stream No. 2

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      520.000 to Point/Station      521.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 Initial area flow distance =   757.000(Ft.)
 Top (of initial area) elevation =  1436.500(Ft.)
 Bottom (of initial area) elevation =  1175.000(Ft.)
 Difference in elevation =   261.500(Ft.)
 Slope =    0.34544  s(percent)=      34.54
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =    9.295 min.
 Rainfall intensity =      3.518(In/Hr) for a   100.0 year storm
 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.885
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 3)  =  95.60
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Initial subarea runoff =     18.298(CFS)
 Total initial stream area =        5.880(Ac.)
 Pervious area fraction = 1.000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      521.000 to Point/Station      522.000
 **** IMPROVED CHANNEL TRAVEL TIME ****
 ______________________________________________________________________
 Covered channel
 Upstream point elevation =  1175.000(Ft.)
 Downstream point elevation =  1150.000(Ft.)
 Channel length thru subarea  =   110.000(Ft.)
  Channel base width =    0.100(Ft.)
 Slope or 'Z' of left channel bank =   1.000
 Slope or 'Z' of right channel bank =   1.000
 Estimated mean flow rate at midpoint of channel =     20.181(CFS)
 Manning's 'N'    = 0.015
 Maximum depth of channel  =    1.500(Ft.)
 Flow(q) thru subarea =     20.181(CFS)
 Depth of flow =   0.891(Ft.), Average velocity =  22.867(Ft/s)
 Channel flow top width =    1.882(Ft.)
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 Flow Velocity =   22.87(Ft/s)
 Travel time  =    0.08 min.
 Time of concentration =    9.37 min.

 Sub‐Channel No. 1 Critical depth =      1.828(Ft.)
   '     '       '     Critical flow top width =      3.100(Ft.)
   '     '       '     Critical flow velocity=    5.906(Ft/s)
   '     '       '     Critical flow area =      3.417(Sq.Ft)

  Adding area flow to channel
 UNDEVELOPED (good cover) subarea           
 Runoff Coefficient = 0.867
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 3)  =  91.00
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Rainfall intensity =      3.504(In/Hr) for a   100.0 year storm
 Subarea runoff =      3.678(CFS) for      1.210(Ac.)
  Total runoff =     21.976(CFS) Total area =       7.090(Ac.)
 Depth of flow =   0.921(Ft.), Average velocity =  23.355(Ft/s)

 Sub‐Channel No. 1 Critical depth =      1.891(Ft.)
   '     '       '     Critical flow top width =      3.100(Ft.)
   '     '       '     Critical flow velocity=    6.086(Ft/s)
   '     '       '     Critical flow area =      3.611(Sq.Ft)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      522.000 to Point/Station      523.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =  1145.000(Ft.)
 Downstream point/station elevation =  1141.500(Ft.)
 Pipe length  =   215.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =    21.976(CFS)
 Nearest computed pipe diameter  =     24.00(In.)
 Calculated individual pipe flow  =    21.976(CFS)
 Normal flow depth in pipe =   15.68(In.)
 Flow top width inside pipe =   22.84(In.)
 Critical Depth =   20.08(In.)
 Pipe flow velocity =     10.11(Ft/s)
 Travel time through pipe =    0.35 min.
 Time of concentration (TC) =     9.73 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      523.000 to Point/Station      523.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.884
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 3)  =  95.60
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Time of concentration =     9.73 min.
 Rainfall intensity =      3.446(In/Hr) for a   100.0 year storm
 Subarea runoff =      3.718(CFS) for      1.220(Ac.)
  Total runoff =     25.694(CFS) Total area =       8.310(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      523.000 to Point/Station      524.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =  1141.500(Ft.)
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 Downstream point/station elevation =  1138.900(Ft.)
 Pipe length  =   172.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =    25.694(CFS)
 Nearest computed pipe diameter  =     24.00(In.)
 Calculated individual pipe flow  =    25.694(CFS)
 Normal flow depth in pipe =   18.21(In.)
 Flow top width inside pipe =   20.54(In.)
 Critical Depth =   21.36(In.)
 Pipe flow velocity =     10.05(Ft/s)
 Travel time through pipe =    0.29 min.
 Time of concentration (TC) =    10.01 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      524.000 to Point/Station      524.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 CONDOMINIUM subarea type                    
 Runoff Coefficient = 0.884
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 3)  =  88.00
 Pervious area fraction =  0.350; Impervious fraction =  0.650
 Time of concentration =    10.01 min.
 Rainfall intensity =      3.402(In/Hr) for a   100.0 year storm
 Subarea runoff =      3.759(CFS) for      1.250(Ac.)
  Total runoff =     29.454(CFS) Total area =       9.560(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      524.000 to Point/Station      525.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =  1138.900(Ft.)
 Downstream point/station elevation =  1138.400(Ft.)
 Pipe length  =    29.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =    29.454(CFS)
 Nearest computed pipe diameter  =     24.00(In.)
 Calculated individual pipe flow  =    29.454(CFS)
 Normal flow depth in pipe =   19.50(In.)
 Flow top width inside pipe =   18.73(In.)
 Critical Depth =   22.25(In.)
 Pipe flow velocity =     10.78(Ft/s)
 Travel time through pipe =    0.04 min.
 Time of concentration (TC) =    10.06 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      525.000 to Point/Station      513.000
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of natural channel elevation =   1138.400(Ft.)
 End of natural channel elevation =   1130.000(Ft.)
 Length of natural channel  =    66.000(Ft.)
 Estimated mean flow rate at midpoint of channel =     29.469(CFS)

 Natural valley channel type used
 L.A. County flood control district formula for channel velocity:
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
 Velocity using mean channel flow =  11.89(Ft/s)

 Correction to map slope used on extremely rugged channels with
 drops and waterfalls (Plate D‐6.2)
  Normal channel slope =  0.1273
 Corrected/adjusted channel slope =  0.1273
 Travel time =    0.09 min.     TC =   10.15  min.

  Adding area flow to channel
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 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.884
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 3)  =  95.60
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Rainfall intensity =      3.381(In/Hr) for a   100.0 year storm
 Subarea runoff =      0.030(CFS) for      0.010(Ac.)
  Total runoff =     29.484(CFS) Total area =       9.570(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      513.000 to Point/Station      513.000
 **** CONFLUENCE OF MAIN STREAMS ****
 ______________________________________________________________________
 The following data inside Main Stream is listed:
 In Main Stream number: 2
 Stream flow area =      9.570(Ac.)
 Runoff from this stream =     29.484(CFS)
 Time of concentration =   10.15 min.
 Rainfall intensity =     3.381(In/Hr)
 Summary of stream data:

 Stream   Flow rate      TC            Rainfall Intensity
  No.       (CFS)       (min)                 (In/Hr)

  1      718.187     18.72          2.567
  2       29.484     10.15          3.381
 Largest stream flow has longer time of concentration
 Qp =    718.187 + sum of
    Qb         Ia/Ib
    29.484 *    0.759 =     22.384
 Qp =    740.572

 Total of 2 main streams to confluence:
 Flow rates before confluence point:
      718.187      29.484
 Area of streams before confluence:
       301.690        9.570

 Results of confluence:
 Total flow rate =    740.572(CFS)
 Time of concentration =    18.724 min.
 Effective stream area after confluence  =    311.260(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      513.000 to Point/Station      514.000
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of natural channel elevation =   1130.000(Ft.)
 End of natural channel elevation =   1124.000(Ft.)
 Length of natural channel  =   135.000(Ft.)
 Estimated mean flow rate at midpoint of channel =    743.236(CFS)

 Natural valley channel type used
 L.A. County flood control district formula for channel velocity:
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
 Velocity using mean channel flow =  18.76(Ft/s)

 Correction to map slope used on extremely rugged channels with
 drops and waterfalls (Plate D‐6.2)
  Normal channel slope =  0.0444
 Corrected/adjusted channel slope =  0.0444
 Travel time =    0.12 min.     TC =   18.84  min.
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  Adding area flow to channel
 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.879
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 3)  =  95.60
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Rainfall intensity =      2.560(In/Hr) for a   100.0 year storm
 Subarea runoff =      5.039(CFS) for      2.240(Ac.)
  Total runoff =    745.611(CFS) Total area =     313.500(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      514.000 to Point/Station      516.000
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of natural channel elevation =   1124.000(Ft.)
 End of natural channel elevation =   1098.500(Ft.)
 Length of natural channel  =   410.000(Ft.)
 Estimated mean flow rate at midpoint of channel =    748.691(CFS)

 Natural valley channel type used
 L.A. County flood control district formula for channel velocity:
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
 Velocity using mean channel flow =  22.24(Ft/s)

 Correction to map slope used on extremely rugged channels with
 drops and waterfalls (Plate D‐6.2)
  Normal channel slope =  0.0622
 Corrected/adjusted channel slope =  0.0622
 Travel time =    0.31 min.     TC =   19.15  min.

  Adding area flow to channel
 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.879
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 3)  =  95.60
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Rainfall intensity =      2.541(In/Hr) for a   100.0 year storm
 Subarea runoff =      5.784(CFS) for      2.590(Ac.)
  Total runoff =    751.395(CFS) Total area =     316.090(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      516.000 to Point/Station      516.000
 **** CONFLUENCE OF MAIN STREAMS ****
 ______________________________________________________________________
 The following data inside Main Stream is listed:
 In Main Stream number: 1
 Stream flow area =    316.090(Ac.)
 Runoff from this stream =    751.395(CFS)
 Time of concentration =   19.15 min.
 Rainfall intensity =     2.541(In/Hr)
 Program is now starting with Main Stream No. 2

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      530.000 to Point/Station      531.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 Initial area flow distance =   478.000(Ft.)
 Top (of initial area) elevation =  1147.000(Ft.)
 Bottom (of initial area) elevation =  1142.800(Ft.)
 Difference in elevation =     4.200(Ft.)
 Slope =    0.00879  s(percent)=       0.88
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 TC = k(0.370)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =   11.251 min.
 Rainfall intensity =      3.228(In/Hr) for a   100.0 year storm
 CONDOMINIUM subarea type                    
 Runoff Coefficient = 0.883
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 3)  =  88.00
 Pervious area fraction =  0.350; Impervious fraction =  0.650
 Initial subarea runoff =      4.077(CFS)
 Total initial stream area =        1.430(Ac.)
 Pervious area fraction = 0.350

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      531.000 to Point/Station      532.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =  1139.300(Ft.)
 Downstream point/station elevation =  1135.400(Ft.)
 Pipe length  =    58.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     4.077(CFS)
 Nearest computed pipe diameter  =      9.00(In.)
 Calculated individual pipe flow  =     4.077(CFS)
 Normal flow depth in pipe =    7.01(In.)
 Flow top width inside pipe =    7.47(In.)
 Critical depth could not be calculated.
 Pipe flow velocity =     11.05(Ft/s)
 Travel time through pipe =    0.09 min.
 Time of concentration (TC) =    11.34 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      532.000 to Point/Station      532.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 CONDOMINIUM subarea type                    
 Runoff Coefficient = 0.883
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 3)  =  88.00
 Pervious area fraction =  0.350; Impervious fraction =  0.650
 Time of concentration =    11.34 min.
 Rainfall intensity =      3.217(In/Hr) for a   100.0 year storm
 Subarea runoff =      0.938(CFS) for      0.330(Ac.)
  Total runoff =      5.015(CFS) Total area =       1.760(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      532.000 to Point/Station      533.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =  1135.400(Ft.)
 Downstream point/station elevation =  1118.300(Ft.)
 Pipe length  =   128.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     5.015(CFS)
 Nearest computed pipe diameter  =      9.00(In.)
 Calculated individual pipe flow  =     5.015(CFS)
 Normal flow depth in pipe =    6.26(In.)
 Flow top width inside pipe =    8.28(In.)
 Critical depth could not be calculated.
 Pipe flow velocity =     15.30(Ft/s)
 Travel time through pipe =    0.14 min.
 Time of concentration (TC) =    11.48 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
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 Process from Point/Station      533.000 to Point/Station      533.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 CONDOMINIUM subarea type                    
 Runoff Coefficient = 0.883
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 3)  =  88.00
 Pervious area fraction =  0.350; Impervious fraction =  0.650
 Time of concentration =    11.48 min.
 Rainfall intensity =      3.199(In/Hr) for a   100.0 year storm
 Subarea runoff =      4.181(CFS) for      1.480(Ac.)
  Total runoff =      9.196(CFS) Total area =       3.240(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      533.000 to Point/Station      534.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =  1118.300(Ft.)
 Downstream point/station elevation =  1114.100(Ft.)
 Pipe length  =    32.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     9.196(CFS)
 Nearest computed pipe diameter  =     12.00(In.)
 Calculated individual pipe flow  =     9.196(CFS)
 Normal flow depth in pipe =    7.49(In.)
 Flow top width inside pipe =   11.62(In.)
 Critical depth could not be calculated.
 Pipe flow velocity =     17.85(Ft/s)
 Travel time through pipe =    0.03 min.
 Time of concentration (TC) =    11.51 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      534.000 to Point/Station      516.000
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of natural channel elevation =   1114.100(Ft.)
 End of natural channel elevation =   1098.500(Ft.)
 Length of natural channel  =   213.000(Ft.)
 Estimated mean flow rate at midpoint of channel =      9.210(CFS)

 Natural valley channel type used
 L.A. County flood control district formula for channel velocity:
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
 Velocity using mean channel flow =   6.62(Ft/s)

 Correction to map slope used on extremely rugged channels with
 drops and waterfalls (Plate D‐6.2)
  Normal channel slope =  0.0732
 Corrected/adjusted channel slope =  0.0732
 Travel time =    0.54 min.     TC =   12.04  min.

  Adding area flow to channel
 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.883
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 3)  =  95.60
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Rainfall intensity =      3.131(In/Hr) for a   100.0 year storm
 Subarea runoff =      0.028(CFS) for      0.010(Ac.)
  Total runoff =      9.224(CFS) Total area =       3.250(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

Page 8



P1847Q100A.out
 Process from Point/Station      516.000 to Point/Station      516.000
 **** CONFLUENCE OF MAIN STREAMS ****
 ______________________________________________________________________
 The following data inside Main Stream is listed:
 In Main Stream number: 2
 Stream flow area =      3.250(Ac.)
 Runoff from this stream =      9.224(CFS)
 Time of concentration =   12.04 min.
 Rainfall intensity =     3.131(In/Hr)
 Summary of stream data:

 Stream   Flow rate      TC            Rainfall Intensity
  No.       (CFS)       (min)                 (In/Hr)

  1      751.395     19.15          2.541
  2        9.224     12.04          3.131
 Largest stream flow has longer time of concentration
 Qp =    751.395 + sum of
    Qb         Ia/Ib
     9.224 *    0.812 =      7.486
 Qp =    758.881

 Total of 2 main streams to confluence:
 Flow rates before confluence point:
      751.395       9.224
 Area of streams before confluence:
       316.090        3.250

 Results of confluence:
 Total flow rate =    758.881(CFS)
 Time of concentration =    19.152 min.
 Effective stream area after confluence  =    319.340(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      516.000 to Point/Station      518.000
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of natural channel elevation =   1098.500(Ft.)
 End of natural channel elevation =   1094.500(Ft.)
 Length of natural channel  =   102.000(Ft.)
 Estimated mean flow rate at midpoint of channel =    759.392(CFS)

 Natural valley channel type used
 L.A. County flood control district formula for channel velocity:
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
 Velocity using mean channel flow =  17.74(Ft/s)

 Correction to map slope used on extremely rugged channels with
 drops and waterfalls (Plate D‐6.2)
  Normal channel slope =  0.0392
 Corrected/adjusted channel slope =  0.0392
 Travel time =    0.10 min.     TC =   19.25  min.

  Adding area flow to channel
 UNDEVELOPED (good cover) subarea           
 Runoff Coefficient = 0.856
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 3)  =  91.00
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Rainfall intensity =      2.535(In/Hr) for a   100.0 year storm
 Subarea runoff =      0.933(CFS) for      0.430(Ac.)
  Total runoff =    759.814(CFS) Total area =     319.770(Ac.)
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      518.000 to Point/Station      518.000
 **** CONFLUENCE OF MAIN STREAMS ****
 ______________________________________________________________________
 The following data inside Main Stream is listed:
 In Main Stream number: 1
 Stream flow area =    319.770(Ac.)
 Runoff from this stream =    759.814(CFS)
 Time of concentration =   19.25 min.
 Rainfall intensity =     2.535(In/Hr)
 Program is now starting with Main Stream No. 2

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      540.000 to Point/Station      541.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 Initial area flow distance =   195.000(Ft.)
 Top (of initial area) elevation =  1165.000(Ft.)
 Bottom (of initial area) elevation =  1133.000(Ft.)
 Difference in elevation =    32.000(Ft.)
 Slope =    0.16410  s(percent)=      16.41
 TC = k(0.300)*[(length^3)/(elevation change)]^0.2
 Warning: TC computed to be less than 5 min.; program is assuming the
 time of concentration is 5 minutes.
 Initial area time of concentration =    5.000 min.
 Rainfall intensity =      4.650(In/Hr) for a   100.0 year storm
 COMMERCIAL subarea type                     
 Runoff Coefficient = 0.897
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 3)  =  88.00
 Pervious area fraction =  0.100; Impervious fraction =  0.900
 Initial subarea runoff =      2.335(CFS)
 Total initial stream area =        0.560(Ac.)
 Pervious area fraction = 0.100

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      541.000 to Point/Station      542.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =  1130.800(Ft.)
 Downstream point/station elevation =  1130.400(Ft.)
 Pipe length  =    60.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     2.335(CFS)
 Nearest computed pipe diameter  =     12.00(In.)
 Calculated individual pipe flow  =     2.335(CFS)
 Normal flow depth in pipe =    8.13(In.)
 Flow top width inside pipe =   11.22(In.)
 Critical Depth =    7.85(In.)
 Pipe flow velocity =      4.12(Ft/s)
 Travel time through pipe =    0.24 min.
 Time of concentration (TC) =     5.24 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      542.000 to Point/Station      542.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 COMMERCIAL subarea type                     
 Runoff Coefficient = 0.897
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 3)  =  88.00
 Pervious area fraction =  0.100; Impervious fraction =  0.900
 Time of concentration =     5.24 min.
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 Rainfall intensity =      4.552(In/Hr) for a   100.0 year storm
 Subarea runoff =      6.571(CFS) for      1.610(Ac.)
  Total runoff =      8.905(CFS) Total area =       2.170(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      542.000 to Point/Station      543.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =  1130.400(Ft.)
 Downstream point/station elevation =  1121.900(Ft.)
 Pipe length  =   184.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     8.905(CFS)
 Nearest computed pipe diameter  =     15.00(In.)
 Calculated individual pipe flow  =     8.905(CFS)
 Normal flow depth in pipe =    8.73(In.)
 Flow top width inside pipe =   14.80(In.)
 Critical Depth =   13.82(In.)
 Pipe flow velocity =     12.01(Ft/s)
 Travel time through pipe =    0.26 min.
 Time of concentration (TC) =     5.50 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      543.000 to Point/Station      543.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 COMMERCIAL subarea type                     
 Runoff Coefficient = 0.896
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 3)  =  88.00
 Pervious area fraction =  0.100; Impervious fraction =  0.900
 Time of concentration =     5.50 min.
 Rainfall intensity =      4.456(In/Hr) for a   100.0 year storm
 Subarea runoff =      1.837(CFS) for      0.460(Ac.)
  Total runoff =     10.743(CFS) Total area =       2.630(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      543.000 to Point/Station      543.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 COMMERCIAL subarea type                     
 Runoff Coefficient = 0.896
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 3)  =  88.00
 Pervious area fraction =  0.100; Impervious fraction =  0.900
 Time of concentration =     5.50 min.
 Rainfall intensity =      4.456(In/Hr) for a   100.0 year storm
 Subarea runoff =      1.238(CFS) for      0.310(Ac.)
  Total runoff =     11.981(CFS) Total area =       2.940(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      543.000 to Point/Station      543.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 UNDEVELOPED (good cover) subarea           
 Runoff Coefficient = 0.874
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 3)  =  91.00
 Pervious area fraction =  1.000; Impervious fraction =  0.000
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 Time of concentration =     5.50 min.
 Rainfall intensity =      4.456(In/Hr) for a   100.0 year storm
 Subarea runoff =      2.843(CFS) for      0.730(Ac.)
  Total runoff =     14.824(CFS) Total area =       3.670(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      543.000 to Point/Station      544.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =  1121.900(Ft.)
 Downstream point/station elevation =  1113.000(Ft.)
 Pipe length  =   205.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =    14.824(CFS)
 Nearest computed pipe diameter  =     18.00(In.)
 Calculated individual pipe flow  =    14.824(CFS)
 Normal flow depth in pipe =   10.85(In.)
 Flow top width inside pipe =   17.61(In.)
 Critical Depth =   16.82(In.)
 Pipe flow velocity =     13.30(Ft/s)
 Travel time through pipe =    0.26 min.
 Time of concentration (TC) =     5.76 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      544.000 to Point/Station      544.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 COMMERCIAL subarea type                     
 Runoff Coefficient = 0.896
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 3)  =  88.00
 Pervious area fraction =  0.100; Impervious fraction =  0.900
 Time of concentration =     5.76 min.
 Rainfall intensity =      4.365(In/Hr) for a   100.0 year storm
 Subarea runoff =      0.704(CFS) for      0.180(Ac.)
  Total runoff =     15.529(CFS) Total area =       3.850(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      544.000 to Point/Station      545.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =  1113.000(Ft.)
 Downstream point/station elevation =  1106.600(Ft.)
 Pipe length  =   148.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =    15.529(CFS)
 Nearest computed pipe diameter  =     18.00(In.)
 Calculated individual pipe flow  =    15.529(CFS)
 Normal flow depth in pipe =   11.21(In.)
 Flow top width inside pipe =   17.45(In.)
 Critical Depth =   16.99(In.)
 Pipe flow velocity =     13.42(Ft/s)
 Travel time through pipe =    0.18 min.
 Time of concentration (TC) =     5.94 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      545.000 to Point/Station      545.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 COMMERCIAL subarea type                     
 Runoff Coefficient = 0.896
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 3)  =  88.00
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 Pervious area fraction =  0.100; Impervious fraction =  0.900
 Time of concentration =     5.94 min.
 Rainfall intensity =      4.304(In/Hr) for a   100.0 year storm
 Subarea runoff =      3.395(CFS) for      0.880(Ac.)
  Total runoff =     18.923(CFS) Total area =       4.730(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      545.000 to Point/Station      546.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =  1106.600(Ft.)
 Downstream point/station elevation =  1102.000(Ft.)
 Pipe length  =   118.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =    18.923(CFS)
 Nearest computed pipe diameter  =     18.00(In.)
 Calculated individual pipe flow  =    18.923(CFS)
 Normal flow depth in pipe =   13.50(In.)
 Flow top width inside pipe =   15.59(In.)
 Critical depth could not be calculated.
 Pipe flow velocity =     13.30(Ft/s)
 Travel time through pipe =    0.15 min.
 Time of concentration (TC) =     6.09 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      546.000 to Point/Station      546.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 COMMERCIAL subarea type                     
 Runoff Coefficient = 0.896
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 3)  =  88.00
 Pervious area fraction =  0.100; Impervious fraction =  0.900
 Time of concentration =     6.09 min.
 Rainfall intensity =      4.256(In/Hr) for a   100.0 year storm
 Subarea runoff =      3.434(CFS) for      0.900(Ac.)
  Total runoff =     22.357(CFS) Total area =       5.630(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      546.000 to Point/Station      547.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =  1101.900(Ft.)
 Downstream point/station elevation =  1101.000(Ft.)
 Pipe length  =    54.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =    22.357(CFS)
 Nearest computed pipe diameter  =     24.00(In.)
 Calculated individual pipe flow  =    22.357(CFS)
 Normal flow depth in pipe =   15.73(In.)
 Flow top width inside pipe =   22.81(In.)
 Critical Depth =   20.23(In.)
 Pipe flow velocity =     10.24(Ft/s)
 Travel time through pipe =    0.09 min.
 Time of concentration (TC) =     6.17 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      547.000 to Point/Station      518.000
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of natural channel elevation =   1101.000(Ft.)
 End of natural channel elevation =   1094.500(Ft.)
 Length of natural channel  =   102.000(Ft.)
 Estimated mean flow rate at midpoint of channel =     22.377(CFS)

 Natural valley channel type used
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 L.A. County flood control district formula for channel velocity:
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
 Velocity using mean channel flow =   7.80(Ft/s)

 Correction to map slope used on extremely rugged channels with
 drops and waterfalls (Plate D‐6.2)
  Normal channel slope =  0.0637
 Corrected/adjusted channel slope =  0.0637
 Travel time =    0.22 min.     TC =    6.39  min.

  Adding area flow to channel
 UNDEVELOPED (good cover) subarea           
 Runoff Coefficient = 0.872
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 3)  =  91.00
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Rainfall intensity =      4.163(In/Hr) for a   100.0 year storm
 Subarea runoff =      0.036(CFS) for      0.010(Ac.)
  Total runoff =     22.393(CFS) Total area =       5.640(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      518.000 to Point/Station      518.000
 **** CONFLUENCE OF MAIN STREAMS ****
 ______________________________________________________________________
 The following data inside Main Stream is listed:
 In Main Stream number: 2
 Stream flow area =      5.640(Ac.)
 Runoff from this stream =     22.393(CFS)
 Time of concentration =    6.39 min.
 Rainfall intensity =     4.163(In/Hr)
 Summary of stream data:

 Stream   Flow rate      TC            Rainfall Intensity
  No.       (CFS)       (min)                 (In/Hr)

  1      759.814     19.25          2.535
  2       22.393      6.39          4.163
 Largest stream flow has longer time of concentration
 Qp =    759.814 + sum of
    Qb         Ia/Ib
    22.393 *    0.609 =     13.637
 Qp =    773.450

 Total of 2 main streams to confluence:
 Flow rates before confluence point:
      759.814      22.393
 Area of streams before confluence:
       319.770        5.640

 Results of confluence:
 Total flow rate =    773.450(CFS)
 Time of concentration =    19.247 min.
 Effective stream area after confluence  =    325.410(Ac.)
 End of computations, total study area =          325.41 (Ac.)
  The following figures may
  be used for a unit hydrograph study of the same area.

  Area averaged pervious area fraction(Ap) = 0.528
 Area averaged RI index number =  76.0
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   Riverside County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 ‐ 2005 Version 7.1
  Rational Hydrology Study        Date: 07/31/20  File:P1847Q100B.out
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
 JN 18.1847.1 ‐ SKYLINE VILLAGE
 GF INVESTMENTS ‐ CITY OF CORONA
 PROPOSE DEVELOPED CONDITION 100‐YEAR HYDROLOGY FOR AREA "B"
 BY:CS
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  *********   Hydrology Study Control Information **********

  English (in‐lb) Units used in input data file

 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

 Program License Serial Number 6062

 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
 Rational Method Hydrology Program based on
 Riverside County Flood Control & Water Conservation District
 1978 hydrology manual

 Storm event (year) =  100.00 Antecedent Moisture Condition = 3

 2 year, 1 hour precipitation =  0.620(In.)
 100 year, 1 hour precipitation =  1.520(In.)

 Storm event year = 100.0
 Calculated rainfall intensity data:
 1 hour intensity =  1.520(In/Hr)
 Slope of intensity duration curve = 0.4500

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      600.000 to Point/Station      601.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 Initial area flow distance =   770.000(Ft.)
 Top (of initial area) elevation =  1139.000(Ft.)
 Bottom (of initial area) elevation =  1105.000(Ft.)
 Difference in elevation =    34.000(Ft.)
 Slope =    0.04416  s(percent)=       4.42
 TC = k(0.300)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =    7.993 min.
 Rainfall intensity =      3.765(In/Hr) for a   100.0 year storm
 COMMERCIAL subarea type                     
 Runoff Coefficient = 0.896
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 3)  =  88.00
 Pervious area fraction =  0.100; Impervious fraction =  0.900
 Initial subarea runoff =      4.689(CFS)
 Total initial stream area =        1.390(Ac.)
 Pervious area fraction = 0.100

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      601.000 to Point/Station      601.000
 **** CONFLUENCE OF MAIN STREAMS ****
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 ______________________________________________________________________
 The following data inside Main Stream is listed:
 In Main Stream number: 1
 Stream flow area =      1.390(Ac.)
 Runoff from this stream =      4.689(CFS)
 Time of concentration =    7.99 min.
 Rainfall intensity =     3.765(In/Hr)
 Summary of stream data:

 Stream   Flow rate      TC            Rainfall Intensity
  No.       (CFS)       (min)                 (In/Hr)

  1        4.689      7.99          3.765
 Largest stream flow has longer time of concentration
 Qp =      4.689 + sum of
 Qp =      4.689

 Total of 1 main streams to confluence:
 Flow rates before confluence point:
        4.689
 Area of streams before confluence:
         1.390

 Results of confluence:
 Total flow rate =      4.689(CFS)
 Time of concentration =     7.993 min.
 Effective stream area after confluence  =      1.390(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      605.000 to Point/Station      606.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 Initial area flow distance =   616.000(Ft.)
 Top (of initial area) elevation =  1143.200(Ft.)
 Bottom (of initial area) elevation =  1102.000(Ft.)
 Difference in elevation =    41.200(Ft.)
 Slope =    0.06688  s(percent)=       6.69
 TC = k(0.300)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =    6.728 min.
 Rainfall intensity =      4.069(In/Hr) for a   100.0 year storm
 COMMERCIAL subarea type                     
 Runoff Coefficient = 0.896
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 3)  =  88.00
 Pervious area fraction =  0.100; Impervious fraction =  0.900
 Initial subarea runoff =      3.099(CFS)
 Total initial stream area =        0.850(Ac.)
 Pervious area fraction = 0.100

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      606.000 to Point/Station      607.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =  1102.000(Ft.)
 Downstream point/station elevation =  1090.000(Ft.)
 Pipe length  =    30.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     3.099(CFS)
 Nearest computed pipe diameter  =      6.00(In.)
 Calculated individual pipe flow  =     3.099(CFS)
 Normal flow depth in pipe =    4.34(In.)
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 Flow top width inside pipe =    5.37(In.)
 Critical depth could not be calculated.
 Pipe flow velocity =     20.37(Ft/s)
 Travel time through pipe =    0.02 min.
 Time of concentration (TC) =     6.75 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      607.000 to Point/Station      607.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 COMMERCIAL subarea type                     
 Runoff Coefficient = 0.896
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 3)  =  88.00
 Pervious area fraction =  0.100; Impervious fraction =  0.900
 Time of concentration =     6.75 min.
 Rainfall intensity =      4.062(In/Hr) for a   100.0 year storm
 Subarea runoff =      2.403(CFS) for      0.660(Ac.)
  Total runoff =      5.502(CFS) Total area =       1.510(Ac.)
 End of computations, total study area =            2.90 (Ac.)
  The following figures may
  be used for a unit hydrograph study of the same area.

  Area averaged pervious area fraction(Ap) = 0.100
 Area averaged RI index number =  75.0
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   Riverside County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 ‐ 2005 Version 7.1
  Rational Hydrology Study        Date: 07/31/20  File:P1847Q100C.out
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
 JN 18.1847.1 ‐ SKYLINE VILLAGE
 GF INVESTMENTS ‐ CITY OF CORONA
 PROPOSE DEVELOPED CONDITION 100‐YEAR HYDROLOGY FOR AREA "C"
 BY:CS
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  *********   Hydrology Study Control Information **********

  English (in‐lb) Units used in input data file

 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

 Program License Serial Number 6062

 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
 Rational Method Hydrology Program based on
 Riverside County Flood Control & Water Conservation District
 1978 hydrology manual

 Storm event (year) =  100.00 Antecedent Moisture Condition = 3

 2 year, 1 hour precipitation =  0.620(In.)
 100 year, 1 hour precipitation =  1.520(In.)

 Storm event year = 100.0
 Calculated rainfall intensity data:
 1 hour intensity =  1.520(In/Hr)
 Slope of intensity duration curve = 0.4500

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      700.000 to Point/Station      706.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 Initial area flow distance =   660.000(Ft.)
 Top (of initial area) elevation =  1175.000(Ft.)
 Bottom (of initial area) elevation =  1084.000(Ft.)
 Difference in elevation =    91.000(Ft.)
 Slope =    0.13788  s(percent)=      13.79
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =   10.573 min.
 Rainfall intensity =      3.320(In/Hr) for a   100.0 year storm
 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.884
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 3)  =  95.60
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Initial subarea runoff =      2.376(CFS)
 Total initial stream area =        0.810(Ac.)
 Pervious area fraction = 1.000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      706.000 to Point/Station      706.000
 **** SUBAREA FLOW ADDITION ****
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 ______________________________________________________________________
 COMMERCIAL subarea type                     
 Runoff Coefficient = 0.895
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 3)  =  88.00
 Pervious area fraction =  0.100; Impervious fraction =  0.900
 Time of concentration =    10.57 min.
 Rainfall intensity =      3.320(In/Hr) for a   100.0 year storm
 Subarea runoff =      3.953(CFS) for      1.330(Ac.)
  Total runoff =      6.330(CFS) Total area =       2.140(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      706.000 to Point/Station      708.000
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of street segment elevation =  1084.000(Ft.)
 End of street segment elevation =  1075.800(Ft.)
 Length of street segment  =   387.000(Ft.)
 Height of curb above gutter flowline  =    8.0(In.)
 Width of half street (curb to crown)  =  40.000(Ft.)
 Distance from crown to crossfall grade break  =  38.000(Ft.)
 Slope from gutter to grade break (v/hz) =   0.100
 Slope from grade break to crown (v/hz)  =   0.020
 Street flow is on [1] side(s) of the street 
 Distance from curb to property line  =  10.000(Ft.)
 Slope from curb to property line (v/hz) =   0.020
 Gutter width =   2.000(Ft.)
 Gutter hike from flowline =  2.000(In.)
  Manning's N in gutter =  0.0150
  Manning's N from gutter to grade break =  0.0150
  Manning's N from grade break to crown =  0.0150
 Estimated mean flow rate at midpoint of street =      7.262(CFS)
 Depth of flow =   0.392(Ft.), Average velocity =   3.851(Ft/s)
 Streetflow hydraulics at midpoint of street travel:
 Halfstreet flow width =  13.263(Ft.)
 Flow velocity =   3.85(Ft/s)
 Travel time =    1.67 min.     TC =   12.25  min.
  Adding area flow to street
 COMMERCIAL subarea type                     
 Runoff Coefficient = 0.895
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 3)  =  88.00
 Pervious area fraction =  0.100; Impervious fraction =  0.900
 Rainfall intensity =      3.107(In/Hr) for a   100.0 year storm
 Subarea runoff =      1.808(CFS) for      0.650(Ac.)
  Total runoff =      8.137(CFS) Total area =       2.790(Ac.)
 Street flow at end of street =      8.137(CFS)
 Half street flow at end of street =      8.137(CFS)
 Depth of flow =   0.404(Ft.), Average velocity =   3.957(Ft/s)
 Flow width (from curb towards crown)=  13.891(Ft.)
 End of computations, total study area =            2.79 (Ac.)
  The following figures may
  be used for a unit hydrograph study of the same area.

  Area averaged pervious area fraction(Ap) = 0.361
 Area averaged RI index number =  79.1
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   Riverside County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 ‐ 2005 Version 7.1
  Rational Hydrology Study        Date: 07/31/20  File:P1847Q100D.out
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
 JN 18.1847.1 ‐ SKYLINE VILLAGE
 GF INVESTMENTS ‐ CITY OF CORONA
 PROPOSE DEVELOPED CONDITION 100‐YEAR HYDROLOGY FOR AREA "D"
 BY:CS
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  *********   Hydrology Study Control Information **********

  English (in‐lb) Units used in input data file

 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

 Program License Serial Number 6062

 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
 Rational Method Hydrology Program based on
 Riverside County Flood Control & Water Conservation District
 1978 hydrology manual

 Storm event (year) =  100.00 Antecedent Moisture Condition = 3

 2 year, 1 hour precipitation =  0.620(In.)
 100 year, 1 hour precipitation =  1.520(In.)

 Storm event year = 100.0
 Calculated rainfall intensity data:
 1 hour intensity =  1.520(In/Hr)
 Slope of intensity duration curve = 0.4500

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      800.000 to Point/Station      802.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 Initial area flow distance =   442.000(Ft.)
 Top (of initial area) elevation =  1380.000(Ft.)
 Bottom (of initial area) elevation =  1310.000(Ft.)
 Difference in elevation =    70.000(Ft.)
 Slope =    0.15837  s(percent)=      15.84
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =    8.760 min.
 Rainfall intensity =      3.613(In/Hr) for a   100.0 year storm
 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.885
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 3)  =  95.60
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Initial subarea runoff =      8.985(CFS)
 Total initial stream area =        2.810(Ac.)
 Pervious area fraction = 1.000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      802.000 to Point/Station      804.000
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
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 ______________________________________________________________________
 Top of natural channel elevation =   1310.000(Ft.)
 End of natural channel elevation =   1110.000(Ft.)
 Length of natural channel  =  1185.000(Ft.)
 Estimated mean flow rate at midpoint of channel =     26.443(CFS)

 Natural valley channel type used
 L.A. County flood control district formula for channel velocity:
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
 Velocity using mean channel flow =  13.28(Ft/s)

 Correction to map slope used on extremely rugged channels with
 drops and waterfalls (Plate D‐6.2)
  Normal channel slope =  0.1688
 Corrected/adjusted channel slope =  0.1688
 Travel time =    1.49 min.     TC =   10.25  min.

  Adding area flow to channel
 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.884
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 3)  =  95.60
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Rainfall intensity =      3.367(In/Hr) for a   100.0 year storm
 Subarea runoff =     32.499(CFS) for     10.920(Ac.)
  Total runoff =     41.484(CFS) Total area =      13.730(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      804.000 to Point/Station      806.000
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of natural channel elevation =   1110.000(Ft.)
 End of natural channel elevation =   1086.300(Ft.)
 Length of natural channel  =   300.000(Ft.)
 Estimated mean flow rate at midpoint of channel =     44.067(CFS)

 Natural valley channel type used
 L.A. County flood control district formula for channel velocity:
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
 Velocity using mean channel flow =  10.49(Ft/s)

 Correction to map slope used on extremely rugged channels with
 drops and waterfalls (Plate D‐6.2)
  Normal channel slope =  0.0790
 Corrected/adjusted channel slope =  0.0790
 Travel time =    0.48 min.     TC =   10.72  min.

  Adding area flow to channel
 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.884
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 3)  =  95.60
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Rainfall intensity =      3.299(In/Hr) for a   100.0 year storm
 Subarea runoff =      4.984(CFS) for      1.710(Ac.)
  Total runoff =     46.468(CFS) Total area =      15.440(Ac.)
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      806.000 to Point/Station      808.000
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of natural channel elevation =   1086.300(Ft.)
 End of natural channel elevation =   1075.000(Ft.)
 Length of natural channel  =    90.000(Ft.)
 Estimated mean flow rate at midpoint of channel =     47.822(CFS)

 Natural valley channel type used
 L.A. County flood control district formula for channel velocity:
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
 Velocity using mean channel flow =  13.54(Ft/s)

 Correction to map slope used on extremely rugged channels with
 drops and waterfalls (Plate D‐6.2)
  Normal channel slope =  0.1256
 Corrected/adjusted channel slope =  0.1256
 Travel time =    0.11 min.     TC =   10.83  min.

  Adding area flow to channel
 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.883
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 RI index for soil(AMC 3)  =  95.60
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Rainfall intensity =      3.284(In/Hr) for a   100.0 year storm
 Subarea runoff =      2.611(CFS) for      0.900(Ac.)
  Total runoff =     49.079(CFS) Total area =      16.340(Ac.)
 End of computations, total study area =           16.34 (Ac.)
  The following figures may
  be used for a unit hydrograph study of the same area.

  Area averaged pervious area fraction(Ap) = 1.000
 Area averaged RI index number =  89.0
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Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Roughness Coefficient 0.015

Channel Slope 0.05000 ft/ft

Normal Depth 1.50 ft

Left Side Slope 3.00 ft/ft (H:V)

Right Side Slope 2.00 ft/ft (H:V)

Results

Discharge 97.73 ft³/s

Flow Area 5.63 ft²

Wetted Perimeter 8.10 ft

Hydraulic Radius 0.69 ft

Top Width 7.50 ft

Critical Depth 2.49 ft

Critical Slope 0.00338 ft/ft

Velocity 17.37 ft/s

Velocity Head 4.69 ft

Specific Energy 6.19 ft

Froude Number 3.54

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 1.50 ft

Critical Depth 2.49 ft

Channel Slope 0.05000 ft/ft

Critical Slope 0.00338 ft/ft

Worksheet for 5' TERRACE DRAIN

2/12/2019 7:08:12 PM
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Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Roughness Coefficient 0.015

Channel Slope 0.01000 ft/ft

Normal Depth 1.50 ft

Left Side Slope 1.00 ft/ft (H:V)

Right Side Slope 1.00 ft/ft (H:V)

Results

Discharge 14.60 ft³/s

Flow Area 2.25 ft²

Wetted Perimeter 4.24 ft

Hydraulic Radius 0.53 ft

Top Width 3.00 ft

Critical Depth 1.68 ft

Critical Slope 0.00552 ft/ft

Velocity 6.49 ft/s

Velocity Head 0.65 ft

Specific Energy 2.15 ft

Froude Number 1.32

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 1.50 ft

Critical Depth 1.68 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00552 ft/ft

Worksheet for Triangular Channel - 1

2/12/2019 7:09:18 PM
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Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Roughness Coefficient 0.015

Channel Slope 0.02000 ft/ft

Normal Depth 0.33 ft

Bottom Width 3.00 ft

Results

Discharge 5.80 ft³/s

Flow Area 0.99 ft²

Wetted Perimeter 3.66 ft

Hydraulic Radius 0.27 ft

Top Width 3.00 ft

Critical Depth 0.49 ft

Critical Slope 0.00606 ft/ft

Velocity 5.86 ft/s

Velocity Head 0.53 ft

Specific Energy 0.86 ft

Froude Number 1.80

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.33 ft

Critical Depth 0.49 ft

Channel Slope 0.02000 ft/ft

Critical Slope 0.00606 ft/ft

Worksheet for PKWY CULVERT

2/12/2019 7:06:37 PM
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Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Channel Slope 0.05000 ft/ft

Normal Depth 0.47 ft

Section Definitions

Station (ft) Elevation (ft)

0+95 0.60

1+00 0.50

1+00 0.00

1+02 0.17

1+22 0.51

Roughness Segment Definitions

Start Station Ending Station
Roughness

Coefficient

(0+95, 0.60) (1+22, 0.51) 0.015

Channel Slope (ft/ft) Discharge (ft³/s) Velocity (ft/s) Flow Area (ft²) Wetted Perimeter (ft) Top Width (ft)

0.01000 10.38 3.04 3.42 20.13 19.65

0.02000 14.68 4.30 3.42 20.13 19.65

0.03000 17.98 5.26 3.42 20.13 19.65

0.04000 20.76 6.07 3.42 20.13 19.65

0.05000 23.21 6.79 3.42 20.13 19.65

0.06000 25.42 7.44 3.42 20.13 19.65

0.07000 27.46 8.04 3.42 20.13 19.65

0.08000 29.36 8.59 3.42 20.13 19.65

0.09000 31.14 9.11 3.42 20.13 19.65

Rating Table for 22-Foot Half Street Capacity

2/12/2019 7:46:51 PM
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Rating Table for 22-Foot Half Street Capacity
Input Data

Channel Slope (ft/ft) Discharge (ft³/s) Velocity (ft/s) Flow Area (ft²) Wetted Perimeter (ft) Top Width (ft)

0.10000 32.82 9.60 3.42 20.13 19.65

2/12/2019 7:46:51 PM
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Project Description

Friction Method Manning Formula

Solve For Full Flow Capacity

Input Data

Roughness Coefficient 0.012

Channel Slope 0.01000 ft/ft

Normal Depth 2.00 ft

Diameter 2.00 ft

Discharge 24.51 ft³/s

Results

Discharge 24.51 ft³/s

Normal Depth 2.00 ft

Flow Area 3.14 ft²

Wetted Perimeter 6.28 ft

Hydraulic Radius 0.50 ft

Top Width 0.00 ft

Critical Depth 1.75 ft

Percent Full 100.0 %

Critical Slope 0.00906 ft/ft

Velocity 7.80 ft/s

Velocity Head 0.95 ft

Specific Energy 2.95 ft

Froude Number 0.00

Maximum Discharge 26.36 ft³/s

Discharge Full 24.51 ft³/s

Slope Full 0.01000 ft/ft

Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Worksheet for Circular Pipe - 24-inch

2/12/2019 8:03:47 PM
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GVF Output Data

Normal Depth Over Rise 100.00 %

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 2.00 ft

Critical Depth 1.75 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00906 ft/ft

Worksheet for Circular Pipe - 24-inch

2/12/2019 8:03:47 PM
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Project Description

Friction Method Manning Formula

Solve For Full Flow Capacity

Input Data

Roughness Coefficient 0.012

Channel Slope 0.01000 ft/ft

Normal Depth 2.50 ft

Diameter 2.50 ft

Discharge 44.43 ft³/s

Results

Discharge 44.43 ft³/s

Normal Depth 2.50 ft

Flow Area 4.91 ft²

Wetted Perimeter 7.85 ft

Hydraulic Radius 0.63 ft

Top Width 0.00 ft

Critical Depth 2.22 ft

Percent Full 100.0 %

Critical Slope 0.00893 ft/ft

Velocity 9.05 ft/s

Velocity Head 1.27 ft

Specific Energy 3.77 ft

Froude Number 0.00

Maximum Discharge 47.80 ft³/s

Discharge Full 44.43 ft³/s

Slope Full 0.01000 ft/ft

Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Worksheet for Circular Pipe - 30-inch
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GVF Output Data

Normal Depth Over Rise 100.00 %

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 2.50 ft

Critical Depth 2.22 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00893 ft/ft

Worksheet for Circular Pipe - 30-inch
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CONTECH

DRAWING
DYODS

800-338-1122         513-645-7000         513-645-7993 FAX
REVISION DESCRIPTIONDATE BY

NOTES

ALL RISER AND STUB DIMENSIONS ARE TO CENTERLINE. ALL ELEVATIONS, DIMENSIONS, AND LOCATIONS OF
RISERS AND INLETS, SHALL BE VERIFIED BY THE ENGINEER OF RECORD PRIOR TO RELEASING FOR
FABRICATION.
ALL FITTINGS AND REINFORCEMENT COMPLY WITH  ASTM A998.
ALL RISERS AND STUBS ARE 2 2

3" x 12" CORRUGATION AND 16 GAGE UNLESS OTHERWISE NOTED.
RISERS TO BE FIELD TRIMMED TO GRADE.
QUANTITY OF PIPE SHOWN DOES NOT PROVIDE EXTRA PIPE FOR CONNECTING THE SYSTEM TO EXISTING
PIPE OR DRAINAGE STRUCTURES. OUR SYSTEM AS DETAILED PROVIDES NOMINAL INLET AND/OR OUTLET
PIPE STUB FOR CONNECTION TO EXISTING DRAINAGE FACILITIES.  IF ADDITIONAL PIPE IS NEEDED IT IS THE
RESPONSIBILITY OF THE CONTRACTOR.
BAND TYPE TO BE DETERMINED UPON FINAL DESIGN.
THE PROJECT SUMMARY IS REFLECTIVE OF THE DYODS DESIGN, QUANTITIES ARE APPROX. AND SHOULD
BE VERIFIED UPON FINAL DESIGN AND APPROVAL. FOR EXAMPLE, TOTAL EXCAVATION DOES NOT
CONSIDER ALL VARIABLES SUCH AS SHORING AND ONLY ACCOUNTS FOR MATERIAL WITHIN THE
ESTIMATED EXCAVATION FOOTPRINT.

The design and information shown on this drawing is provided
as a service to the project owner, engineer and contractor by
Contech Engineered Solutions LLC ("Contech"). Neither this
drawing, nor any part thereof, may be used, reproduced or
modif ied in any manner without the prior written consent of
Contech. Failure to comply is done at the user's own risk and
Contech expressly disclaims any liability or responsibility for
such use.

If discrepancies between the supplied information upon which
the drawing is based and actual field conditions are encountered
as site work progresses, these discrepancies must be reported
to Contech immediately for re-evaluation of the design. Contech
accepts no liability for designs based on missing, incomplete or
inaccurate information supplied by others.

www.ContechES.com

NOTE:
THESE DRAWINGS ARE FOR CONCEPTUAL
PURPOSES AND DO NOT REFLECT ANY LOCAL
PREFERENCES OR REGULATIONS. PLEASE
CONTACT YOUR LOCAL CONTECH REP FOR
MODIFICATIONS.

CALCULATION DETAILS
LENGTH PER BARREL = 127 FT
LENGTH PER HEADER = 19 FT
LOADING = H20 & H25
APPROX. CMP FOOTAGE = 273 FT

PIPE DETAILS
DIAMETER = 96 IN
CORRUGATION = 5" X 1" OR 3" X 1"
GAGE = 16
COATING = ALUMINIZED STEEL

TYPE 2 (ALT2)
WALL TYPE = PERFORATED
BARREL SPACING = 36 IN

BACKFILL DETAILS
WIDTH AT ENDS = 36 IN
ABOVE PIPE = 6 IN
WIDTH AT SIDES = 36 IN
BELOW PIPE = 6 IN

STORAGE SUMMARY
STORAGE VOLUME REQUIRED 20,826.10 CF
PIPE STORAGE = 13,722 CF
STRUCTURAL BACKFILL STORAGE = 7,201 CF
TOTAL STORAGE PROVIDED = 20,923 CF

ASSEMBLY
SCALE: 1" = 10'

PROJECT SUMMARY

DYODS - 14310-2-0
PROJECT NAME: Skyline Village

Corona, CA
DESCRIPTION: DMA 2
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7

MINIMUM WIDTH DEPENDS ON SITE CONDITIONS AND ENGINEERING JUDGEMENT.

FOUNDATION/BEDDING PREPARATION

PRIOR TO PLACING THE BEDDING, THE FOUNDATION MUST BE CONSTRUCTED TO
A UNIFORM AND STABLE GRADE.  IN THE EVENT THAT UNSUITABLE FOUNDATION
MATERIALS ARE ENCOUNTERED DURING EXCAVATION, THEY SHALL BE REMOVED
AND BROUGHT BACK TO THE GRADE WITH A FILL MATERIAL AS APPROVED BY
THE ENGINEER.

HAUNCH ZONE MATERIAL SHALL BE PLACED AND UNIFORMLY COMPACTED WITHOUT
SOFT SPOTS.

BACKFILL
MATERIAL SHALL BE PLACED IN 8"-10" MAXIMUM LIFTS. INADEQUATE COMPACTION CAN
LEAD TO EXCESSIVE DEFLECTIONS WITHIN THE SYSTEM AND SETTLEMENT OF THE
SOILS OVER THE SYSTEM.  BACKFILL SHALL BE PLACED SUCH THAT THERE IS NO MORE
THAN A TWO-LIFT DIFFERENTIAL BETWEEN THE SIDES OF ANY PIPE IN THE SYSTEM AT
ALL TIMES DURING THE BACKFILL PROCESS.  BACKFILL SHALL BE ADVANCED ALONG
THE LENGTH OF THE SYSTEM AT THE SAME RATE TO AVOID DIFFERENTIAL LOADING
ON ANY PIPES IN THE SYSTEM.

EQUIPMENT USED TO PLACE AND COMPACT THE BACKFILL SHALL BE OF A SIZE AND
TYPE SO AS NOT TO DISTORT, DAMAGE, OR DISPLACE THE PIPE.  ATTENTION MUST
BE GIVEN TO PROVIDING ADEQUATE MINIMUM COVER FOR SUCH EQUIPMENT.
MAINTAIN BALANCED LOADING ON ALL PIPES IN THE SYSTEM DURING ALL
SUCH OPERATIONS.

OTHER ALTERNATE BACKFILL MATERIAL MAY BE ALLOWED DEPENDING ON SITE
SPECIFIC CONDITIONS.  REFER TO TYPICAL BACKFILL DETAIL FOR MATERIAL
REQUIRED.

6

3

A

TYPICAL SECTION VIEW
LINER OVER ROWS

SCALE:  N.T.S.

LIMITS OF
REQUIRED
BACKFILL

20 MIL HDPE MEMBRANE
LINER OVER TOP OF PIPE

(IF REQUIRED)

NOTE: IF SALTING AGENTS FOR SNOW AND ICE REMOVAL ARE USED ON OR NEAR
THE PROJECT, AN HDPE MEMBRANE LINER IS RECOMMENDED WITH THE SYSTEM.
THE IMPERMEABLE LINER IS INTENDED TO HELP PROTECT THE SYSTEM FROM THE
POTENTIAL ADVERSE EFFECTS THAT MAY RESULT FROM A CHANGE IN THE
SURROUNDING ENVIRONMENT OVER A PERIOD OF TIME. PLEASE REFER TO THE
CORRUGATED METAL PIPE DETENTION DESIGN GUIDE FOR ADDITIONAL
INFORMATION.

Ø TBD TBD" TYP. TBD" TYP.

TYPICAL PERFORATION DETAIL
SCALE: N.T.S.

1.
50

"

2.8"
COIL WIDTH

OPEN AREA = 3.76 SQ IN/SQ FT

2.0
5"

NOTES:

1. PERFORATIONS MEET AASHTO AND ASTM SPECIFICATIONS.
2. PERFORATION OPEN AREA PER SQUARE FOOT OF PIPE IS BASED ON

THE NOMINAL DIAMETER AND LENGTH OF PIPE.
3. ALL DIMENSIONS ARE SUBJECT TO MANUFACTURING TOLERANCES.
4. ALL HOLES Ø3/8".

2.
00

"

3.54"
COIL WIDTH

3" x 1" CORRUGATION -
STEEL AND ALUMINUM
CMP
(COIL PROVIDED FROM
CONTECH LANTANA, FL
PLANT)

OPEN AREA = 4.16 SQ IN/SQ FT

2.0
4"

1.
75

" C
C

TY
P

2.711"
9@2.711" = 24.399"

COIL WIDTH

5" x 1" CORRUGATION - STEEL ONLY
EDGE SPACING EQUAL ON BOTH SIDES

OPEN AREA = 3.33 SQ IN/SQ FT

Infiltration Systems - CMP Infiltration & CMP Perforated Drainage Pipe

Material Location Description Material
Designation

Designation

Rigid or Flexible Pavement
(if applicable)
Road Base (if applicable

Geotextile Layer Non-Woven Geotextile CONTECH C-40
or C-45

Engineer Decision for consideration to prevent soil
migration into varying soil types. Wrap the trench only.

Backfill Infiltration pipe systems have
a pipe perforation sized of
3/8” diameter. An open
graded, free draining stone,
with a particle size of ½” – 2
½” diameter is recommended.

AASHTO M 145-
A-1 or AASHTO
M 43 - 3, 4

Material shall be worked into the pipe haunches by
means of shovel-slicing, rodding, air-tamper, vibratory
rod, or other effective methods.  Compaction of all
placed fill material is necessary and shall be
considered adequate when no further yielding of the
material is observed under the compactor, or under
foot, and the Project Engineer or his representative is
satisfied with the level of compaction”

Bedding Stone Well graded granular bedding
material w/maximum particle
size of 3"

AASHTO M43 -
3,357,4,467, 5,
56, 57

For soil aggregates larger than 3/8" a dedicated
bedding layer is not required for CMP. Pipe may be
placed on the trench bottom comprised of native
suitable well graded & granular material. For Arch
pipes it is  recommended to be shaped to a relatively
flat bottom or fine-grade the foundation to a slight
v-shape. Soil aggregates less than 3/8" and unsuitable
material should be over-excavated and re-placed with
a 4"-6" layer of well graded & granular stone per the
material designation.

Geotextile Layer None None Contech does not recommend geotextiles be placed
under the invert of Infilitration systems due to the
propensity for geotextiles to clog over time.

Note: The listed AASHTO designations are for gradation only.  The stone must also be angular and clean.
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MINIMUM WIDTH DEPENDS ON SITE CONDITIONS AND ENGINEERING JUDGEMENT.

FOUNDATION/BEDDING PREPARATION

PRIOR TO PLACING THE BEDDING, THE FOUNDATION MUST BE CONSTRUCTED TO
A UNIFORM AND STABLE GRADE.  IN THE EVENT THAT UNSUITABLE FOUNDATION
MATERIALS ARE ENCOUNTERED DURING EXCAVATION, THEY SHALL BE REMOVED
AND BROUGHT BACK TO THE GRADE WITH A FILL MATERIAL AS APPROVED BY
THE ENGINEER.

HAUNCH ZONE MATERIAL SHALL BE PLACED AND UNIFORMLY COMPACTED WITHOUT
SOFT SPOTS.

BACKFILL
MATERIAL SHALL BE PLACED IN 8"-10" MAXIMUM LIFTS. INADEQUATE COMPACTION CAN
LEAD TO EXCESSIVE DEFLECTIONS WITHIN THE SYSTEM AND SETTLEMENT OF THE
SOILS OVER THE SYSTEM.  BACKFILL SHALL BE PLACED SUCH THAT THERE IS NO MORE
THAN A TWO-LIFT DIFFERENTIAL BETWEEN THE SIDES OF ANY PIPE IN THE SYSTEM AT
ALL TIMES DURING THE BACKFILL PROCESS.  BACKFILL SHALL BE ADVANCED ALONG
THE LENGTH OF THE SYSTEM AT THE SAME RATE TO AVOID DIFFERENTIAL LOADING
ON ANY PIPES IN THE SYSTEM.

EQUIPMENT USED TO PLACE AND COMPACT THE BACKFILL SHALL BE OF A SIZE AND
TYPE SO AS NOT TO DISTORT, DAMAGE, OR DISPLACE THE PIPE.  ATTENTION MUST
BE GIVEN TO PROVIDING ADEQUATE MINIMUM COVER FOR SUCH EQUIPMENT.
MAINTAIN BALANCED LOADING ON ALL PIPES IN THE SYSTEM DURING ALL
SUCH OPERATIONS.

OTHER ALTERNATE BACKFILL MATERIAL MAY BE ALLOWED DEPENDING ON SITE
SPECIFIC CONDITIONS.  REFER TO TYPICAL BACKFILL DETAIL FOR MATERIAL
REQUIRED.

6

3

A

TYPICAL SECTION VIEW
LINER OVER ROWS

SCALE:  N.T.S.

LIMITS OF
REQUIRED
BACKFILL

20 MIL HDPE MEMBRANE
LINER OVER TOP OF PIPE

(IF REQUIRED)

NOTE: IF SALTING AGENTS FOR SNOW AND ICE REMOVAL ARE USED ON OR NEAR
THE PROJECT, AN HDPE MEMBRANE LINER IS RECOMMENDED WITH THE SYSTEM.
THE IMPERMEABLE LINER IS INTENDED TO HELP PROTECT THE SYSTEM FROM THE
POTENTIAL ADVERSE EFFECTS THAT MAY RESULT FROM A CHANGE IN THE
SURROUNDING ENVIRONMENT OVER A PERIOD OF TIME. PLEASE REFER TO THE
CORRUGATED METAL PIPE DETENTION DESIGN GUIDE FOR ADDITIONAL
INFORMATION.

Ø TBD TBD" TYP. TBD" TYP.

TYPICAL PERFORATION DETAIL
SCALE: N.T.S.

1.
50

"

2.8"
COIL WIDTH

OPEN AREA = 3.76 SQ IN/SQ FT

2.0
5"

NOTES:

1. PERFORATIONS MEET AASHTO AND ASTM SPECIFICATIONS.
2. PERFORATION OPEN AREA PER SQUARE FOOT OF PIPE IS BASED ON

THE NOMINAL DIAMETER AND LENGTH OF PIPE.
3. ALL DIMENSIONS ARE SUBJECT TO MANUFACTURING TOLERANCES.
4. ALL HOLES Ø3/8".

2.
00

"

3.54"
COIL WIDTH

3" x 1" CORRUGATION -
STEEL AND ALUMINUM
CMP
(COIL PROVIDED FROM
CONTECH LANTANA, FL
PLANT)

OPEN AREA = 4.16 SQ IN/SQ FT

2.0
4"

1.
75

" C
C

TY
P

2.711"
9@2.711" = 24.399"

COIL WIDTH

5" x 1" CORRUGATION - STEEL ONLY
EDGE SPACING EQUAL ON BOTH SIDES

OPEN AREA = 3.33 SQ IN/SQ FT

Infiltration Systems - CMP Infiltration & CMP Perforated Drainage Pipe

Material Location Description Material
Designation

Designation

Rigid or Flexible Pavement
(if applicable)
Road Base (if applicable

Geotextile Layer Non-Woven Geotextile CONTECH C-40
or C-45

Engineer Decision for consideration to prevent soil
migration into varying soil types. Wrap the trench only.

Backfill Infiltration pipe systems have
a pipe perforation sized of
3/8” diameter. An open
graded, free draining stone,
with a particle size of ½” – 2
½” diameter is recommended.

AASHTO M 145-
A-1 or AASHTO
M 43 - 3, 4

Material shall be worked into the pipe haunches by
means of shovel-slicing, rodding, air-tamper, vibratory
rod, or other effective methods.  Compaction of all
placed fill material is necessary and shall be
considered adequate when no further yielding of the
material is observed under the compactor, or under
foot, and the Project Engineer or his representative is
satisfied with the level of compaction”

Bedding Stone Well graded granular bedding
material w/maximum particle
size of 3"

AASHTO M43 -
3,357,4,467, 5,
56, 57

For soil aggregates larger than 3/8" a dedicated
bedding layer is not required for CMP. Pipe may be
placed on the trench bottom comprised of native
suitable well graded & granular material. For Arch
pipes it is  recommended to be shaped to a relatively
flat bottom or fine-grade the foundation to a slight
v-shape. Soil aggregates less than 3/8" and unsuitable
material should be over-excavated and re-placed with
a 4"-6" layer of well graded & granular stone per the
material designation.

Geotextile Layer None None Contech does not recommend geotextiles be placed
under the invert of Infilitration systems due to the
propensity for geotextiles to clog over time.

Note: The listed AASHTO designations are for gradation only.  The stone must also be angular and clean.
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The design and information shown on this drawing is provided
as a service to the project owner, engineer and contractor by
Contech Engineered Solutions LLC ("Contech"). Neither this
drawing, nor any part thereof, may be used, reproduced or
modif ied in any manner without the prior written consent of
Contech. Failure to comply is done at the user's own risk and
Contech expressly disclaims any liability or responsibility for
such use.

If discrepancies between the supplied information upon which
the drawing is based and actual field conditions are encountered
as site work progresses, these discrepancies must be reported
to Contech immediately for re-evaluation of the design. Contech
accepts no liability for designs based on missing, incomplete or
inaccurate information supplied by others.

www.ContechES.com

TYPICAL RISER DETAIL
SCALE: N.T.S.

ELEVATION END

RISER (TYP.)
SEE DETAIL

Ø
 P

IP
E

2'-6"

Ø PIPE

2'-6"

Ø
 P

IP
E

PLAN

FRONT

TYPICAL MANWAY DETAIL
SCALE: N.T.S.

NOTE:
MANWAY DETAIL APPLICABLE FOR CMP
SYSTEMS WITH DIAMETERS 48" AND
LARGER. MANWAYS MAY BE REQUIRED
ON SMALLER SYSTEMS DEPENDING ON
ACTUAL SITE SPECIFIC CONDITIONS.

NOTE:
LADDERS ARE OPTIONAL AND ARE NOT
REQUIRED FOR ALL SYSTEMS.

NOTE:
THESE DRAWINGS ARE FOR CONCEPTUAL
PURPOSES AND DO NOT REFLECT ANY LOCAL
PREFERENCES OR REGULATIONS. PLEASE
CONTACT YOUR LOCAL CONTECH REP FOR
MODIFICATIONS.

DYODS - 14309-1-0
PROJECT NAME: Skyline Village

Corona, CA
DESCRIPTION: DMA A 9.34 AC

BACKFILL DETAIL
SCALE: N.T.S.
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CONSTRUCTION LOADS

FOR TEMPORARY CONSTRUCTION VEHICLE LOADS, AN EXTRA AMOUNT OF COMPACTED COVER MAY BE REQUIRED OVER
THE TOP OF THE PIPE.  THE HEIGHT-OF-COVER SHALL MEET THE MINIMUM REQUIREMENTS SHOWN IN THE TABLE BELOW.
THE USE OF HEAVY CONSTRUCTION EQUIPMENT NECESSITATES GREATER PROTECTION FOR THE PIPE THAN FINISHED
GRADE COVER MINIMUMS FOR NORMAL HIGHWAY TRAFFIC.

PIPE SPAN,
INCHES 18-50

MINIMUM COVER (FT)

AXLE LOADS (kips)

50-75 75-110 110-150

12-42 2.0 2.5 3.0 3.0

4.03.53.048-72 3.0

3.078-120 3.5 4.0 4.0

4.54.54.0126-144 3.5

*MINIMUM COVER MAY VARY, DEPENDING ON LOCAL CONDITIONS.  THE CONTRACTOR MUST PROVIDE THE ADDITIONAL
COVER REQUIRED TO AVOID DAMAGE TO THE PIPE.  MINIMUM COVER IS MEASURED FROM THE TOP OF THE PIPE TO
THE TOP OF THE MAINTAINED CONSTRUCTION ROADWAY SURFACE.

FINISHED
GRADE

TEMPORARY COVER FOR
CONSTRUCTION LOADS

HEIGHT
OF

COVER

SCOPE
THIS SPECIFICATION COVERS THE MANUFACTURE AND INSTALLATION OF
THE DESIGNED DETENTION SYSTEM DETAILED IN THE PROJECT PLANS.

MATERIAL
THE MATERIAL SHALL CONFORM TO THE APPLICABLE REQUIREMENTS
LISTED BELOW:

ALUMINIZED TYPE 2 STEEL COILS SHALL CONFORM TO THE 
APPLICABLE REQUIREMENTS OF AASHTO M-274 OR ASTM A-92.

THE GALVANIZED STEEL COILS SHALL CONFORM TO THE 
APPLICABLE REQUIREMENTS OF AASHTO M-218 OR ASTM A-929.

THE POLYMER COATED STEEL COILS SHALL CONFORM TO THE 
APPLICABLE REQUIREMENTS OF AASHTO M-246 OR ASTM A-742.

THE ALUMINUM COILS SHALL CONFORM TO THE APPLICABLE 
REQUIREMENTS OF AASHTO M-197 OR ASTM B-744.

CONSTRUCTION LOADS
CONSTRUCTION LOADS MAY BE HIGHER THAN FINAL LOADS. FOLLOW THE
MANUFACTURER'S OR NCSPA GUIDELINES.

PIPE
THE PIPE SHALL BE MANUFACTURED IN ACCORDANCE TO THE APPLICABLE
REQUIREMENTS LISTED BELOW:

ALUMINIZED TYPE 2:  AASHTO M-36 OR ASTM A-760

GALVANIZED:  AASHTO M-36 OR ASTM A-760

POLYMER COATED:  AASHTO M-245 OR ASTM A-762

ALUMINUM:  AASHTO M-196 OR ASTM B-745

HANDLING AND ASSEMBLY
SHALL BE IN ACCORDANCE WITH NCSP'S (NATIONAL CORRUGATED STEEL
PIPE ASSOCIATION) FOR ALUMINIZED TYPE 2, GALVANIZED OR POLYMER
COATED STEEL.  SHALL BE IN ACCORDANCE WITH THE MANUFACTURER'S
RECOMMENDATIONS FOR ALUMINUM PIPE.

INSTALLATION
SHALL BE IN ACCORDANCE WITH AASHTO STANDARD SPECIFICATIONS FOR
HIGHWAY BRIDGES, SECTION 26, DIVISION II DIVISION II OR ASTM A-798 (FOR
ALUMINIZED TYPE 2, GALVANIZED OR POLYMER COATED STEEL) OR ASTM
B-788 (FOR ALUMINUM PIPE) AND IN CONFORMANCE WITH THE PROJECT
PLANS AND SPECIFICATIONS. IF THERE ARE ANY INCONSISTENCIES OR
CONFLICTS THE CONTRACTOR SHOULD DISCUSS AND RESOLVE WITH THE
SITE ENGINEER.

IT IS ALWAYS THE RESPONSIBILITY OF THE CONTRACTOR TO FOLLOW
OSHA GUIDELINES FOR SAFE PRACTICES.

SPECIFICATION FOR DESIGNED DETENTION SYSTEM:

8"

11" TYP.

2"
1"

 G
AP

 (T
YP

. A
LL

SI
D

ES
)

NOTES:

1.  DESIGN IN ACCORDANCE WITH AASHTO, 17th EDITION.

2.  DESIGN LOAD HS25.

3.  EARTH COVER = 1' MAX.

4.  CONCRETE STRENGTH = 3,500 psi

5.  REINFORCING STEEL = ASTM A615, GRADE 60.

6.  PROVIDE ADDITIONAL REINFORCING AROUND
    OPENINGS EQUAL TO THE BARS INTERRUPTED,
    HALF EACH SIDE.  ADDITIONAL BARS TO BE IN
    THE SAME PLANE.

A

A

2" COVER
(TYP)

SECTION VIEW

ROUND OPTION PLAN VIEW SQUARE OPTION PLAN VIEW

Ø CMP RISER

INTERRUPTED BAR
REPLACEMENT,
SEE NOTE 6.

STANDARD
REINFORCING,

SEE TABLE

OPENING IN
PROTECTION

SLAB FOR
CASTING

#4 DIAGONAL TRIM
BAR (TYP. 4 PLACES),

SEE NOTE 7.

ØA

INTERRUPTED BAR
REPLACEMENT, SEE

NOTE 6.

ØB

OPENING IN
PROTECTION

SLAB FOR
CASTING

#4 DIAGONAL TRIM
BAR (TYP. 4 PLACES),

SEE NOTE 7.

STANDARD
REINFORCING,
SEE TABLE

GASKET MATERIAL
SUFFICIENT TO PREVENT
SLAB FROM BEARING ON

RISER TO BE PROVIDED BY
CONTRACTOR.

2" COVER

(TYP.)

ØB

ACCESS CASTING TO BE
PROVIDED AND INSTALLED
BY CONTRACTOR.

REINFORCING TABLE

Ø CMP
RISER A Ø B REINFORCING

**BEARING
PRESSURE

(PSF)

24" Ø 4'
4'X4' 26"

#5 @ 12" OCEW
#5 @ 12" OCEW

2,410
1,780

30" Ø 4'-6"
4'-6" X 4'-6" 32"

#5 @ 12" OCEW
#5 @ 12" OCEW

2,120
1,530

36" Ø 5'
5' X 5' 38"

#5 @ 10" OCEW
#5 @ 10" OCEW

1,890
1,350

42" Ø 5'-6"
5'-6" X 5'-6" 44"

#5 @ 10" OCEW
#5 @ 9" OCEW

1,720
1,210

48" Ø 6'
6' X 6' 50"

#5 @ 9" OCEW
#5 @ 8" OCEW

1,600
1,100

** ASSUMED SOIL BEARING CAPACITY

1'
-0

"

A

2" C
OVER

(TYP.)
2" C

OVER

(TYP)

7.  TRIM OPENING WITH DIAGONAL #4 BARS, EXTEND
     BARS A MINIMUM OF 12" BEYOND OPENING, BEND
     BARS AS REQUIRED TO MAINTAIN BAR COVER.

8.  PROTECTION SLAB AND ALL MATERIALS TO BE
     PROVIDED AND INSTALLED BY CONTRACTOR.

9.  DETAIL DESIGN BY DELTA ENGINEERING, BINGHAMTON, NY.

ØB

The design and information shown on this drawing is provided
as a service to the project owner, engineer and contractor by
Contech Engineered Solutions LLC ("Contech"). Neither this
drawing, nor any part thereof, may be used, reproduced or
modif ied in any manner without the prior written consent of
Contech. Failure to comply is done at the user's own risk and
Contech expressly disclaims any liability or responsibility for
such use.

If discrepancies between the supplied information upon which
the drawing is based and actual field conditions are encountered
as site work progresses, these discrepancies must be reported
to Contech immediately for re-evaluation of the design. Contech
accepts no liability for designs based on missing, incomplete or
inaccurate information supplied by others.

www.ContechES.com

NOTE:
THESE DRAWINGS ARE FOR CONCEPTUAL
PURPOSES AND DO NOT REFLECT ANY LOCAL
PREFERENCES OR REGULATIONS. PLEASE
CONTACT YOUR LOCAL CONTECH REP FOR
MODIFICATIONS.

DYODS - 14309-1-0
PROJECT NAME: Skyline Village

Corona, CA
DESCRIPTION: DMA A 9.34 AC

MANHOLE CAP DETAIL
SCALE: N.T.S.

CONSTRUCTION LOADING DIAGRAM
SCALE: N.T.S.
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The design and information shown on this drawing is provided
as a service to the project owner, engineer and contractor by
Contech Engineered Solutions LLC ("Contech"). Neither this
drawing, nor any part thereof, may be used, reproduced or
modif ied in any manner without the prior written consent of
Contech. Failure to comply is done at the user's own risk and
Contech expressly disclaims any liability or responsibility for
such use.

If discrepancies between the supplied information upon which
the drawing is based and actual field conditions are encountered
as site work progresses, these discrepancies must be reported
to Contech immediately for re-evaluation of the design. Contech
accepts no liability for designs based on missing, incomplete or
inaccurate information supplied by others.

www.ContechES.com

CMP DETENTION INSTALLATION GUIDE
PROPER INSTALLATION OF A FLEXIBLE UNDERGROUND DETENTION SYSTEM
WILL ENSURE LONG-TERM PERFORMANCE. THE CONFIGURATION OF THESE
SYSTEMS OFTEN REQUIRES SPECIAL CONSTRUCTION PRACTICES THAT
DIFFER FROM CONVENTIONAL FLEXIBLE PIPE CONSTRUCTION. CONTECH
ENGINEERED SOLUTIONS STRONGLY SUGGESTS SCHEDULING A
PRE-CONSTRUCTION MEETING WITH YOUR LOCAL SALES ENGINEER TO
DETERMINE IF ADDITIONAL MEASURES, NOT COVERED IN THIS GUIDE, ARE
APPROPRIATE FOR YOUR SITE.

FOUNDATION
CONSTRUCT A FOUNDATION THAT CAN SUPPORT THE DESIGN LOADING
APPLIED BY THE PIPE AND ADJACENT BACKFILL WEIGHT AS WELL AS
MAINTAIN ITS INTEGRITY DURING CONSTRUCTION.

IF SOFT OR UNSUITABLE SOILS ARE ENCOUNTERED, REMOVE THE POOR
SOILS DOWN TO A SUITABLE DEPTH AND THEN BUILD UP TO THE
APPROPRIATE ELEVATION WITH A COMPETENT BACKFILL MATERIAL. THE
STRUCTURAL FILL MATERIAL GRADATION SHOULD NOT ALLOW THE
MIGRATION OF FINES, WHICH CAN CAUSE SETTLEMENT OF THE DETENTION
SYSTEM OR PAVEMENT ABOVE.  IF THE STRUCTURAL FILL MATERIAL IS NOT
COMPATIBLE WITH THE UNDERLYING SOILS AN ENGINEERING FABRIC
SHOULD BE USED AS A SEPARATOR.  IN SOME CASES, USING A STIFF
REINFORCING GEOGRID REDUCES OVER EXCAVATION AND REPLACEMENT
FILL QUANTITIES.

GRADE THE FOUNDATION SUBGRADE TO A UNIFORM OR SLIGHTLY SLOPING
GRADE. IF THE SUBGRADE IS CLAY OR RELATIVELY NON-POROUS AND THE
CONSTRUCTION SEQUENCE WILL LAST FOR AN EXTENDED PERIOD OF TIME,
IT IS BEST TO SLOPE THE GRADE TO ONE END OF THE SYSTEM. THIS WILL
ALLOW EXCESS WATER TO DRAIN QUICKLY, PREVENTING SATURATION OF
THE SUBGRADE.

FOR LARGE SYSTEMS, CONVEYOR SYSTEMS, BACKHOES WITH LONG
REACHES OR DRAGLINES WITH STONE BUCKETS MAY BE USED TO PLACE
BACKFILL.  ONCE MINIMUM COVER FOR CONSTRUCTION LOADING ACROSS
THE ENTIRE WIDTH OF THE SYSTEM IS REACHED, ADVANCE THE EQUIPMENT
TO THE END OF THE RECENTLY PLACED FILL, AND BEGIN THE SEQUENCE
AGAIN UNTIL THE SYSTEM IS COMPLETELY BACKFILLED. THIS TYPE OF
CONSTRUCTION SEQUENCE PROVIDES ROOM FOR STOCKPILED BACKFILL
DIRECTLY BEHIND THE BACKHOE, AS WELL AS THE MOVEMENT OF
CONSTRUCTION TRAFFIC. MATERIAL STOCKPILES ON TOP OF THE
BACKFILLED DETENTION SYSTEM SHOULD BE LIMITED TO 8- TO 10-FEET HIGH
AND MUST PROVIDE BALANCED LOADING ACROSS ALL BARRELS. TO
DETERMINE THE PROPER COVER OVER THE PIPES TO ALLOW THE
MOVEMENT OF CONSTRUCTION EQUIPMENT SEE TABLE 1, OR CONTACT
YOUR LOCAL CONTECH SALES ENGINEER.

WHEN FLOWABLE FILL IS USED, YOU MUST PREVENT PIPE FLOATATION.
TYPICALLY, SMALL LIFTS ARE PLACED BETWEEN THE PIPES AND THEN
ALLOWED TO SET-UP PRIOR TO THE PLACEMENT OF THE NEXT LIFT.  THE
ALLOWABLE THICKNESS OF THE CLSM LIFT IS A FUNCTION OF A PROPER
BALANCE BETWEEN THE UPLIFT FORCE OF THE CLSM, THE OPPOSING
WEIGHT OF THE PIPE, AND THE EFFECT OF OTHER RESTRAINING
MEASURES.  THE PIPE CAN CARRY LIMITED FLUID PRESSURE WITHOUT
PIPE DISTORTION OR DISPLACEMENT, WHICH ALSO AFFECTS THE CLSM
LIFT THICKNESS. YOUR LOCAL CONTECH SALES ENGINEER CAN HELP
DETERMINE THE PROPER LIFT THICKNESS.

CONSTRUCTION LOADING
TYPICALLY, THE MINIMUM COVER SPECIFIED FOR A PROJECT ASSUMES H-20
LIVE LOAD. BECAUSE CONSTRUCTION LOADS OFTEN EXCEED DESIGN LIVE
LOADS, INCREASED TEMPORARY MINIMUM COVER REQUIREMENTS ARE
NECESSARY. SINCE CONSTRUCTION EQUIPMENT VARIES FROM JOB TO JOB,
IT IS BEST TO ADDRESS EQUIPMENT SPECIFIC MINIMUM COVER
REQUIREMENTS WITH YOUR LOCAL CONTECH SALES ENGINEER DURING
YOUR PRE-CONSTRUCTION MEETING.

ADDITIONAL CONSIDERATIONS
BECAUSE MOST SYSTEMS ARE CONSTRUCTED BELOW-GRADE, RAINFALL
CAN RAPIDLY FILL THE EXCAVATION; POTENTIALLY CAUSING FLOATATION
AND MOVEMENT OF THE PREVIOUSLY PLACED PIPES. TO HELP MITIGATE
POTENTIAL PROBLEMS, IT IS BEST TO START THE INSTALLATION AT THE
DOWNSTREAM END WITH THE OUTLET ALREADY CONSTRUCTED TO ALLOW
A ROUTE FOR THE WATER TO ESCAPE. TEMPORARY DIVERSION MEASURES
MAY BE REQUIRED FOR HIGH FLOWS DUE TO THE RESTRICTED NATURE OF
THE OUTLET PIPE.

1 2 3 4 5

678910

1514131211

GEOGRID WASN'T USED

GEOGRID
UNDERCUT AND REPLACE
UNSUITABLE SOILS

EMBANKMENT

GEOGRID USED TO REDUCE
THE AMOUNT OF UNDERCUT

BEDDING

COVER

EMBANKMENT

LIVE LOAD

BEDDING - WELL GRADED
GRANULAR AND SMALLER

BACKFILL - WELL GRADED
3
4" GRANULAR AND SMALLER

GEOTEXTILE SEPARATION
(ABOVE AND BELOW
BEDDING) WITH UNIFORMLY
GRADED BEDDING LAYER.

PIPE A PIPE B PIPE C PIPE D

BEDDING8" LOOSE LIFTS

EMBANKMENT

MAXIMUM UNBALANCE LIMITED
TO 2 LIFTS (APPROX. 16")

EMBANKMENT

TYPICAL BACKFILL SEQUENCE

EMBANKMENT

PAVED PARKING LOT

STAGE POURS AS REQUIRED TO
CONTROL FLOATATION AND PIPE
DISTORTION/DISPLACEMENT

CLSM

WEIGHTED PIPE WITH MOBILE
CONCRETE BARRIERS
(OR OTHER REMOVABLE WEIGHTS)

BACKFILL

CATCH BASIN
INLET

WATER WATER

WATER ELEVATION IN
DETENTION SYSTEM

FINISHED FUNCTIONING SYSTEM
OUTLET CONTROL

CMP DETENTION SYSTEM INSPECTION AND
MAINTENANCE
UNDERGROUND STORMWATER DETENTION AND INFILTRATION SYSTEMS MUST
BE INSPECTED AND MAINTAINED AT REGULAR INTERVALS FOR PURPOSES OF
PERFORMANCE AND LONGEVITY.

INSPECTION
INSPECTION IS THE KEY TO EFFECTIVE MAINTENANCE OF CMP DETENTION
SYSTEMS AND IS EASILY PERFORMED. CONTECH RECOMMENDS ONGOING,
QUARTERLY INSPECTIONS. THE RATE AT WHICH THE SYSTEM COLLECTS
POLLUTANTS WILL DEPEND MORE ON SITE SPECIFIC ACTIVITIES RATHER THAN
THE SIZE OR CONFIGURATION OF THE SYSTEM.

INSPECTIONS SHOULD BE PERFORMED MORE OFTEN IN EQUIPMENT
WASHDOWN AREAS, IN CLIMATES WHERE SANDING AND/OR SALTING
OPERATIONS TAKE PLACE, AND IN OTHER VARIOUS INSTANCES IN WHICH ONE
WOULD EXPECT HIGHER ACCUMULATIONS OF SEDIMENT OR ABRASIVE/
CORROSIVE CONDITIONS. A RECORD OF EACH INSPECTION IS TO BE
MAINTAINED FOR THE LIFE OF THE SYSTEM

MAINTENANCE
CMP DETENTION SYSTEMS SHOULD BE CLEANED WHEN AN INSPECTION
REVEALS ACCUMULATED SEDIMENT OR TRASH IS CLOGGING THE DISCHARGE
ORIFICE.

ACCUMULATED SEDIMENT AND TRASH CAN TYPICALLY BE EVACUATED
THROUGH THE MANHOLE OVER THE OUTLET ORIFICE. IF MAINTENANCE IS NOT
PERFORMED AS RECOMMENDED, SEDIMENT AND TRASH MAY ACCUMULATE IN
FRONT OF THE OUTLET ORIFICE. MANHOLE COVERS SHOULD BE SECURELY
SEATED FOLLOWING CLEANING ACTIVITIES. CONTECH SUGGESTS THAT ALL
SYSTEMS BE DESIGNED WITH AN ACCESS/INSPECTION MANHOLE SITUATED AT
OR NEAR THE INLET AND THE OUTLET ORIFICE. SHOULD IT BE NECESSARY TO
GET INSIDE THE SYSTEM TO PERFORM MAINTENANCE ACTIVITIES, ALL
APPROPRIATE PRECAUTIONS REGARDING CONFINED SPACE ENTRY AND
OSHA REGULATIONS SHOULD BE FOLLOWED.

ANNUAL INSPECTIONS ARE BEST PRACTICE FOR ALL UNDERGROUND
SYSTEMS. DURING THIS INSPECTION, IF EVIDENCE OF SALTING/DE-ICING
AGENTS IS OBSERVED WITHIN THE SYSTEM, IT IS BEST PRACTICE FOR THE
SYSTEM TO BE RINSED, INCLUDING ABOVE THE SPRING LINE SOON AFTER THE
SPRING THAW AS PART OF THE MAINTENANCE PROGRAM FOR THE SYSTEM.

MAINTAINING AN UNDERGROUND DETENTION OR INFILTRATION SYSTEM IS
EASIEST WHEN THERE IS NO FLOW ENTERING THE SYSTEM. FOR THIS
REASON, IT IS A GOOD IDEA TO SCHEDULE THE CLEANOUT DURING DRY
WEATHER.

THE FOREGOING INSPECTION AND MAINTENANCE EFFORTS HELP ENSURE
UNDERGROUND PIPE SYSTEMS USED FOR STORMWATER STORAGE CONTINUE
TO FUNCTION AS INTENDED BY IDENTIFYING RECOMMENDED REGULAR
INSPECTION AND MAINTENANCE PRACTICES. INSPECTION AND MAINTENANCE
RELATED TO THE STRUCTURAL INTEGRITY OF THE PIPE OR THE SOUNDNESS
OF PIPE JOINT CONNECTIONS IS BEYOND THE SCOPE OF THIS GUIDE.

DYODS - 14309-1-0
PROJECT NAME: Skyline Village

Corona, CA
DESCRIPTION: DMA A 9.34 AC

THE PROJECT'S ENGINEER OF RECORD IS TO EVALUATE WHETHER SALTING
AGENTS WILL BE USED ON OR NEAR THE PROJECT SITE, AND USE HIS/HER
BEST JUDGEMENT TO DETERMINE IF ANY ADDITIONAL PROTECTIVE
MEASURES ARE REQUIRED. BELOW IS A TYPICAL DETAIL SHOWING THE
PLACEMENT OF A GEOMEMBRANE BARRIER FOR PROJECTS WHERE SALTING
AGENTS ARE USED ON OR NEAR THE PROJECT SITE.

Ø TBD TBD" TYP. TBD" TYP.

LIMITS OF
REQUIRED
BACKFILL

20 MIL PE IMPERMEABLE
LINER OVER TOP OF PIPE

(12" FOR 12"Ø - 96"Ø)
18" FOR 102Ø AND >)

BACKFILL PLACEMENT
MATERIAL SHALL BE WORKED INTO THE PIPE HAUNCHES BY MEANS OF
SHOVEL-SLICING, RODDING, AIR TAMPER, VIBRATORY ROD, OR OTHER
EFFECTIVE METHODS.

IN-SITU TRENCH WALL
IF EXCAVATION IS REQUIRED, THE TRENCH WALL NEEDS TO BE CAPABLE OF
SUPPORTING THE LOAD THAT THE PIPE SHEDS AS THE SYSTEM IS LOADED.  IF
SOILS ARE NOT CAPABLE OF SUPPORTING THESE LOADS, THE PIPE CAN
DEFLECT.  PERFORM A SIMPLE SOIL PRESSURE CHECK USING THE APPLIED
LOADS TO DETERMINE THE LIMITS OF EXCAVATION BEYOND THE SPRING LINE OF
THE OUTER MOST PIPES.

IN MOST CASES THE REQUIREMENTS FOR A SAFE WORK ENVIRONMENT AND
PROPER BACKFILL PLACEMENT AND COMPACTION TAKE CARE OF THIS CONCERN.

GEOMEMBRANE BARRIER
A SITE'S RESISTIVITY MAY CHANGE OVER TIME WHEN VARIOUS TYPES OF
SALTING AGENTS ARE USED, SUCH AS ROAD SALTS FOR DEICING AGENTS. IF
SALTING AGENTS ARE USED ON OR NEAR THE PROJECT SITE, A
GEOMEMBRANE BARRIER IS RECOMMENDED WITH THE SYSTEM. THE
GEOMEMBRANE LINER IS INTENDED TO HELP PROTECT THE SYSTEM FROM
THE POTENTIAL ADVERSE EFFECTS THAT MAY RESULT FROM THE USE OF
SUCH AGENTS INCLUDING PREMATURE CORROSION AND REDUCED ACTUAL
SERVICE LIFE.

IF AASHTO T99 PROCEDURES ARE DETERMINED INFEASIBLE BY THE
GEOTECHNICAL ENGINEER OF RECORD, COMPACTION IS CONSIDERED
ADEQUATE WHEN NO FURTHER YIELDING OF THE MATERIAL IS OBSERVED
UNDER THE COMPACTOR, OR UNDER FOOT, AND THE GEOTECHNICAL
ENGINEER OF RECORD (OR REPRESENTATIVE THEREOF) IS SATISFIED WITH
THE LEVEL OF COMPACTION.
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IT-4
TD = 4.0'
NO GW

IT-3
TD = 4.0'
NO GWIT-2

TD = 4.0'
NO GW

IT-1
TD = 5.0'
NO GW

TR-4
TD = 14.0'
NO GW

IT-5
TD = 4.0'
NO GW

IT-6
TD = 4.0'
NO GW

TR-5
TD = 14.0'
NO GW

IT-7
TD = 4.0'
NO GW

IT-8
TD = 4.0'
NO GWTR-6

TD = 14.0'
NO GW

Afc/ Qyf Afc/ Qyf

Afc/ Kl

INFILTRATION TEST LOCATION MAP

APNs 275-050-014-6 and 275-080-041-3, Located at West Chase Drive and Foothill Parkway

City of Corona, County of Riverside, State of California

GF Investments
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GF Investments, LLC

1" = 50'

December 2019

KWC Engineers, Conceptual Grading Plan Skyline Village Project, Scale = 1"=40', sheet 1 of 1, dated December 10, 2019
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Engineering Geologist

LEGEND

(Locations are Approximate)

- Limits of This Report

Afc - Artificial Fill, Compacted

Qyf - Young Alluvial Fan Deposits (Circled Where Buried)

Kl - Ladd Formation (Circled Where Buried)

Geologic Earth Units

Symbols
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Geotechnical ● Environmental ● Materials Testing ● SWPPP
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