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1.0 PURPOSE 

The purpose of this report is to prepare preliminary hydrologic calculations for the proposed 95-

acre light industrial project to be located at the northeast corner of Hathaway and Nicolet streets 

in the City of Banning, CA. This report is prepared at the request of First Industrial Realty, the 

Client, as a component of the submittal application for proposed Tentative Parcel Map No. 

38256. The Tentative Map includes three (3) proposed parcels ranging in size from 1.7 acres to 

75.5 acres. 

On the largest parcel it is planned to construct a single 1.4 M.S.F industrial building which is 

compatible with the City’s General Plan designation as “Business Park”. 

This preliminary study examines drainage characteristics and patterns of the local watershed in 

regard to distribution and management of storm water run-off. The study investigates the 

watershed for two scenarios. Scenario 1 is the pre-project condition and Scenario 2 is the post-

project fully improved condition.  

Flood protection from the upstream watershed is examined so that flows which naturally 

approach the project boundary are safely managed to prevent deterioration of proposed 

improvements. Equally, the proposed storm drain system is designed to provide flood protection 

to downstream properties and has been based on limiting the flows by retaining the 100-year 3-

hour storm generated on the project site.  Local downstream facilities include three storms drain 

pipes and an 6’ x 3’ RCB (each of which is located near State of California right-of-way). 

Analysis of the conveyance capacity of these downstream facilities are beyond the scope of this 

preliminary report. 

This study includes preliminary retention facilities that satisfy the sizing requirements of (a) the 

provisions described in the City’s Stormwater Code (Ordinance No. 1415); and (b) Engineering 

Condition of Approval # 20 from PAC No. 21-06. As such, in the post-project storm condition, 

the infiltration facilities for each respective drainage basin are designed to retain storm volumes 

for 100-year 3-hour event.  
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2.0 PROJECT DESCRIPTION 

Located in the eastern area of the City of Banning, the project has a gross area of 95.0 acres 

and lies within the Whitewater River Region of Riverside County. On the most recent National 

Flood Insurance Rate Map the site is within Zone X (an Area of Minimal Flood Hazard) on Map 

No. 06065C0836G which bears an effective date of August 28, 2008. The project is not located 

within a Special Flood Hazard Area. 

The proposed Tentative Parcel Map will consolidate six (6) existing parcels and subsequently 

subdivide the land into three (3) new parcels. Parcels 1 is proposed to have the 1.4 M.S.F. 

building, Parcel 2 is proposed to provide parking and a retention facility, and Parcel 3 is 

proposed as open space. The parking areas of Parcels 1 and 2 will be surfaced with asphaltic 

concrete pavement. 

The property is composed of a former Orco Block facility and partial completion of the 2012 

Banning Business Park. The Improvements associated with the Banning Business Park were 

approved in 2012 but only partially constructed due to slowdown in economic activity. Much of 

the former Orco facility has been demolished with only a single structure remaining. The 

demolished areas have been reduced to concrete foundations and asphalt pavement. 

Surrounding land uses include existing residential to the west, vacant land owned by the 

Morongo Band of Mission Indians on the north, and vacant land on the east and south. On-site 

land use is vacant land. 
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3.0 PRE-PROJECT CONDITIONS 

This drainage report investigates three (3) drainage subareas. They are identified as Areas A, 

C, and D on Exhibit 1, the Pre-Project Conditions Hydrology Map. Drainage Area A is 

watershed which discharges to an existing 48-inch storm drain pipe along First Industrial Way. It 

is comprised mostly of off-site tributary area north of Wilson Street. Drainage Area C is in the 

eastern portion of the project and dewaters toward the existing 6’ X 3’ reinforced concrete box 

(RCB) culvert under Interstate 10.  

Drainage Area D includes the former Orco Block facility and includes the westerly portion of the 

project site. This storm run-off is currently directed into a retention basin until exiting the site at 

the south project boundary. From this discharge location (which is just west of the CalTrans 

yard) flow travels within a natural earthen channel before reaching an existing 36-inch culvert at 

Interstate 10. 

3.1 OFF-SITE - UPSTREAM: 

The upper boundary of the watershed is determined to be the intersection of Repplier Road and 

Hargrave Street (just south of the Robertson’s Ready Mix Quarry). As delineated in Exhibit 1 

the watershed extends southeasterly to Wilson Street to form a total off-site drainage area of 

169.1 acres. As shown on the Exhibit, the land cover consists of mixed density single-family 

residential and naturally covered lands. The underlying soils type for the entire watershed is 

classified as Hydrologic Soils Group A. This includes all areas; those areas that are off-site, on-

site, upstream, and downstream. The Appendix includes a project specific soils report from the 

Natural Resources Conservation Service (NRCS). 

Initial storm flows are conveyed by the local street network until discharging into natural unlined 

channels on Morongo Tribal Lands. The peak flow exceeds the half street capacity at two 

locations within Drainage Area A before reaching the channel.  These include Gilman Street and 

Hoffer Street.  Flows exceeded at Gilman Street are conveyed south to Hoffer Street.  Flows 

exceeded at Hoffer Street are conveyed out of the watershed impacting the project site. The half 

street capacity was based on the typical 40 ft roadway section shown on Plate D-7.5 with each 

street’s slope, respectively.  These natural channels convey flows through natural terrain and 

discharge into an earthen channel that was constructed with the 2012 Banning Business Park 

improvements.  The earthen channel is dewatered by a 48-inch RCP line that was also 

constructed with the 2012 improvements. The discharge location of the 48-inch pipe is 

approximately 400 feet south of the intersection of Wilson Street and First Industrial Way. 

Per As-Built plans provided in the Appendix (December 3, 2012) the 48-inch pipe (SD Line “C”) 

was designed to convey 152 CFS of storm water. Per this current study, at this location (Node 

1.8), it is determined that the hydrological upper limit for peak run-off is 160 CFS. The 160 CFS 

is the 100-year off-site flow tributary to the earthen channel north of Wilson Street. The off-site 

watershed boundary outlined in this report is consistent with the watershed boundary of the 

Banning Master Plan of Drainage. 
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In contrast, the 152 CFS peak run-off presented in the 2012 Banning Business Park study is 

based on models with a smaller off-site watershed boundary (87.7 acres). It is noted that 

watershed boundary of the 2012 study contained hydrological boundaries that differ from both 

the findings of this report and the findings of the Flood Control District’s MDP. 

Detailed pipe and street hydraulics are not included in this preliminary study; therefore, the 

capacity of existing SD Line “C” is not verified at this preliminary stage.  

There is a small 11.1-acre portion of on-site run-off contributing to the existing 48-inch SD Line. 

The run-off from the northeast portion of the project site is identified as areas A13 and A14 on 

the Pre-Project Conditions Hydrology Map.  The pre-project 100-yr peak flow rate for Drainage 

Area A is 172 CFS. On the map the discharge location is identified as Node 1.9. 

3.2 ON-SITE:  

The on-site hydrology calculations were modeled based on existing conditions which are 

consistent with rough graded conditions of the 2012 Business Park improvements.  

Drainage Area C is defined by a minor ridge on the former Orco Block facility and extends 

easterly to First Industrial Way. Stormwater flows north-to-south across vacant land that is 

poorly covered with scatter brush and occasional piles of excavated materials. Some 

stormwater is collected with drainage pipes and conveyed into interim detention areas. Flows 

from within the detention areas are collected by a second storm drain system before discharging 

at the south project boundary. The discharge location is approximately 420 L.F. upstream of an 

existing 6’ x 3’ RCB culvert.  The calculated 100-year return peak flow for Drainage Area C is 62 

CFS. 

Drainage Area D is bounded by Wilson Street on the north and Hathaway Street on the west.  

Stormwater flows north-to-south across vacant land that is poorly covered with concrete, AC 

pavement, and scattered brush. Within this drainage area there is a pair of stockpiles formed 

with excavation materials. Nicolet Street is poorly graded and exists in a “rough-cut” street 

condition.  The calculated 100-year peak flow for Drainage Area D is 66 CFS. 

4.0 PROPOSED PROJECT 

The project is designed to replicate existing flow patterns and maintain existing discharge 

locations. Flood protection will be provided by the combination of Low Impact Development 

(LID) practices, a storm drain network and conveyance of flow through improved roadways. The 

LID features include vegetated swales, disconnected down drains, and infiltration-based 

retention. To attenuate the post-project storm volumes, the project includes infiltration chambers 

as well as an open space retention basin. The proposed drainage layout is shown on the 

Grading Exhibit which is included in the Appendix. 

Consistent with the Riverside County’s Hydrology Manual the peak discharge was determined 

per the Rational Method.  The peak values are a result of hydrology models processed with the 
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use of Advanced Engineering Systems (AES) software. Flood protection of the building is 

designed for a 100-year storm event and retention facilities are designed to retain the storm 

volume for a 100-year 3-hour storm event. 

4.1 DRAINAGE AREA A 

The watershed totals 205 acres and is comprised of Wilson Street, the upstream watershed 

north of Wilson Street and portions of the proposed Industrial site. Storm flows north of Wilson 

Street will continue to be intercepted by the earthen channel that is parallel to the roadbed. This 

channel will be extended and widened to effectively capture upstream flows. Replicating the 

pre-project condition, the flow will discharge at its historical location.  The existing storm drain 

system will be modified due to the realignment of First Industrial Way. 

Storm flows originating from within the Wilson Street right-of-way will be collected by a proposed 

westerly extension of the storm drain line that currently exists within Wilson Street. These flows 

will confluence with the channel flows and discharge at the location described above.  Storm 

flows originating on-site will be collected by a private storm drain and directed into an 

underground retention system. The on-site watershed contributing flows to this retention system 

is 33.6 acres. 

Consistent with the County’s Hydrology Manual storm volumes were computed based on the 

shortcut method of the synthetic unit hydrograph. Table 1 is a summary of the minimum 

required retention volume and detailed calculations are included in the Appendix.  

Table 1 

100-year 3-Hour Storm Hydrograph - Summary  

DRAINAGE 

AREA 
Minimum Required Volume 

  AC-FT 

 A 6.37 

C 6.82 

D 2.30 

At this planning stage, the proposed chamber system drawdown is based on a preliminary 

design infiltration rate of 1.9 inches/hour. This infiltration rate was abstracted from prior soils 

studies at nearby testing locations and includes a safety factor of 2.5 and a drawdown period of 

72 hours.  Final construction documents shall not be based on the preliminary infiltration rate 

and shall be based on results of future infiltration tests.  
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4.2 DRAINAGE AREA C 

Drainage Area C is comprised of south side of the Industrial site, portions of Nicolet and First 

Industrial Streets as well as the additional parking lot which is located south of Nicolet Street. 

The proposed drainage pattern for this will outlet in the same location as the existing condition 

analysis. The 37.6-acre post-project drainage area generates an unmitigated peak 100-year 

runoff of 110 cfs. Lowering the peak flow leaving the site will be accomplished by providing 

underground infiltration chamber together with an at-grade detention basin.  

The storm volume was modeled per the synthetic unit hydrograph short cut method of the 

County’s Hydrology Manual.  The area includes additional contributions from C8 and C10 which 

are landscape areas that are designed to discharge into the public storm drain system.  The 

total area used to size the retention was 37.6 acres.  The retention was based on the County 

methodology and the following parameters: (1) 100-year 3-hour rainfall of depth of 2.72 inches; 

(2) the calculated mean soil-loss of 0.18 inches/hour; (3) the maximum permitted low soil-loss 

rate 18-percent and (4) a unit time interval of 10 minutes. 

From the results, a minimum of 6.82 acre-feet of storage should be provided. Of this volume, a 

minimum of 3 acre-feet is proposed to be provided in open space infiltration basin and the 

additional 4 acre-feet is to be provided in the infiltration chambers. The 72-hour drawdown time 

of the basins are based on the same preliminary 1.9 inches/hour.  

4.3 DRAINAGE AREA D 

On the west side of the watershed, Drainage Area D consists of a small 12.0-acre portion of the 

project site. The proposed drainage pattern for Drainage Area D will outlet as the same location 

as the existing condition analysis. The drainage area is reduced from 27.4 acres (pre-project) to 

12.0-acres (post-project) resulting in a 21 cfs decrease. The 100-year 3-hour storm volume 

required retention volume is 2.30 ac-ft.  Of this volume, a minimum of 1.3 acre-feet is proposed 

to be provided in open space infiltration basin and the additional 1 acre-feet is to be provided in 

the infiltration chambers. The 72-hour drawdown time of the basins are based on the same 

preliminary 1.9 inches/hour.  

5.0 SUMMARY AND CONCLUSIONS 

This preliminary report is intended for planning purposes in preparation of Tentative Parcel Map 

38256. With construction of the proposed drainage system, adequate flood protection will be 

provided for a 100-year storm event.  Existing drainage flows patterns will be maintained, and 

Infiltration facilities will effectively retain the 100-year 3-hour volume generated from the project 

site. LID principles will be implemented to recreate natural flow characteristics and promote 

natural movement of storm water run-off. 

Detailed hydraulics are not included in this study and subsequent analysis is required to size 

drainage structures, refine sizing of retention facilities and design drainage outlets for the 
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basins. The future analysis shall also evaluate street capacities to meet the design criteria of the 

City, in which 10-year flow is contained at the top-of-curb and 100-year flow is contained within 

the street right-of-way. The sizing of the infiltration facilities are based on preliminary infiltration 

values. Future infiltration tests may have a significant impact to the magnitude of the footprints 

proposed as part of this preliminary report.  

A storm routing analysis is not included in this preliminary report. Future analysis shall be 

performed to confirm and refine the proposed infiltration system. 

 

Table 2 

Rational Method Summary - 100 year 

DRAINAGE 

AREA 
Pre-Project Condition 

Unmitigated Post-Project 

Condition  

  Area (Acres) Run-off (CFS) Area (Acres) Run-off (CFS) 

       

 A 180.2 172.9 205.3 248.0 

C 55.1 65.9 47.0 143.4 

D 27.4 66.4 12.0 40.6 
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I. TENTATIVE PARCEL MAP 38256 
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II. HYDROLOGY MAPS 
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 ____________________________________________________________________________
 ****************************************************************************
             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON
         RIVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT
                       (RCFC&WCD)  1978 HYDROLOGY MANUAL
          (c) Copyright 1982-2016 Advanced Engineering Software (aes)
                       (Rational Tabling Version 23.0)
                    Release Date: 07/01/2016  License ID 1535

                            Analysis prepared by:

                                   Stantec                                   
                                                                             
                                                                             
                                                                             

  ************************** DESCRIPTION OF STUDY **************************
 * first industrial - banning ca                                            *
 * pre project 100 yr                                                       *
 * 2042611700 vadjr 9-20-2022                                               *
  **************************************************************************

   FILE NAME: EXA100YR.DAT                                      
   TIME/DATE OF STUDY: 12:00 09/20/2022
 ----------------------------------------------------------------------------
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
 ----------------------------------------------------------------------------
   USER SPECIFIED STORM EVENT(YEAR) =  100.00
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
   10-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) =  2.130
   10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  0.978
   100-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) =  3.860
   100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  1.780
   SLOPE OF 10-YEAR INTENSITY-DURATION CURVE =  0.4344152
   SLOPE OF 100-YEAR INTENSITY-DURATION CURVE =  0.4320075
   COMPUTED RAINFALL INTENSITY DATA:
   STORM EVENT =  100.00   1-HOUR INTENSITY(INCH/HOUR) =   1.780
   SLOPE OF INTENSITY DURATION CURVE = 0.4320
   RCFC&WCD HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
   NOTE: COMPUTE CONFLUENCE VALUES ACCORDING TO RCFC&WCD HYDROLOGY MANUAL
         AND IGNORE OTHER CONFLUENCE COMBINATIONS FOR DOWNSTREAM ANALYSES
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n)
 ===  =====  =========  =================  ======  ===== ====== ===== =======
   1   30.0     12.0    0.015/0.050/0.020   0.50    2.00 0.0313 0.125 0.0150

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
     1. Relative Flow-Depth =  0.50 FEET
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
     2. (Depth)*(Velocity) Constraint =  8.0 (FT*FT/S)
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.10 TO NODE      1.20 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
          ASSUMED INITIAL SUBAREA UNIFORM
          DEVELOPMENT IS SINGLE FAMILY(1/2 ACRE)

   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   997.50
   UPSTREAM ELEVATION(FEET) =   2516.00
   DOWNSTREAM ELEVATION(FEET) =   2484.00
   ELEVATION DIFFERENCE(FEET) =     32.00
   TC = 0.422*[(  997.50**3)/(    32.00)]**.2 =   13.296
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.413
   SINGLE-FAMILY(1/2 ACRE LOT) RUNOFF COEFFICIENT = .6551
   SOIL CLASSIFICATION IS "A"
   SUBAREA RUNOFF(CFS) =     12.30
   TOTAL AREA(ACRES) =      5.50   TOTAL RUNOFF(CFS) =     12.30

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.20 TO NODE      1.30 IS CODE =  62
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) = 2484.00  DOWNSTREAM ELEVATION(FEET) = 2476.00
   STREET LENGTH(FEET) =   331.40   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  12.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.050

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      18.17
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.58
     HALFSTREET FLOOD WIDTH(FEET) =   14.73
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    5.97
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    3.48
   STREET FLOW TRAVEL TIME(MIN.) =   0.92   Tc(MIN.) =   14.22
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.315
   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .4853
   SOIL CLASSIFICATION IS "A"
   SUBAREA AREA(ACRES) =    7.30      SUBAREA RUNOFF(CFS) =   11.74
   TOTAL AREA(ACRES) =       12.8        PEAK FLOW RATE(CFS) =      24.04

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.64   HALFSTREET FLOOD WIDTH(FEET) =  18.34
   FLOW VELOCITY(FEET/SEC.) =  6.17   DEPTH*VELOCITY(FT*FT/SEC.) =   3.92
   *NOTE: INITIAL SUBAREA NOMOGRAPH WITH SUBAREA PARAMETERS,
          AND L =  331.4 FT WITH ELEVATION-DROP =   8.0 FT, IS   13.5 CFS,
          WHICH EXCEEDS THE TOP-OF-CURB STREET CAPACITY AT NODE      1.30
   LONGEST FLOWPATH FROM NODE      1.10 TO NODE      1.30 =    1328.90 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.30 TO NODE      1.40 IS CODE =  62
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) = 2476.00  DOWNSTREAM ELEVATION(FEET) = 2452.00
   STREET LENGTH(FEET) =   736.90   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  12.00



   INSIDE STREET CROSSFALL(DECIMAL) =  0.015
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.050

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      36.85
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.69
     HALFSTREET FLOOD WIDTH(FEET) =   22.16
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    7.37
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    5.08
   STREET FLOW TRAVEL TIME(MIN.) =   1.67   Tc(MIN.) =   15.89
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.160
   SINGLE-FAMILY(1/4 ACRE LOT) RUNOFF COEFFICIENT = .6873
   SOIL CLASSIFICATION IS "A"
   SUBAREA AREA(ACRES) =   11.80      SUBAREA RUNOFF(CFS) =   25.63
   TOTAL AREA(ACRES) =       24.6        PEAK FLOW RATE(CFS) =      49.67

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.75   HALFSTREET FLOOD WIDTH(FEET) =  26.43
   FLOW VELOCITY(FEET/SEC.) =  7.66   DEPTH*VELOCITY(FT*FT/SEC.) =   5.75
   *NOTE: INITIAL SUBAREA NOMOGRAPH WITH SUBAREA PARAMETERS,
          AND L =  736.9 FT WITH ELEVATION-DROP =  24.0 FT, IS   30.9 CFS,
          WHICH EXCEEDS THE TOP-OF-CURB STREET CAPACITY AT NODE      1.40
   LONGEST FLOWPATH FROM NODE      1.10 TO NODE      1.40 =    2065.80 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.40 TO NODE      1.50 IS CODE =  52
 ----------------------------------------------------------------------------
   >>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   2452.00  DOWNSTREAM(FEET) =   2412.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =  1260.30   CHANNEL SLOPE =  0.0317
   CHANNEL FLOW THRU SUBAREA(CFS) =      49.67
   FLOW VELOCITY(FEET/SEC) =   6.88 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
   TRAVEL TIME(MIN.) =   3.05   Tc(MIN.) =   18.94
   LONGEST FLOWPATH FROM NODE      1.10 TO NODE      1.50 =    3326.10 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.40 TO NODE      1.50 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.929
   SINGLE-FAMILY(1/4 ACRE LOT) RUNOFF COEFFICIENT = .6787
   SOIL CLASSIFICATION IS "A"
   SUBAREA AREA(ACRES) =   17.00   SUBAREA RUNOFF(CFS) =   33.80
   TOTAL AREA(ACRES) =       41.6   TOTAL RUNOFF(CFS) =      83.47
   TC(MIN.) =   18.94

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.50 TO NODE      1.50 IS CODE =  13
 ----------------------------------------------------------------------------
   >>>>>CLEAR THE MAIN-STREAM MEMORY<<<<<
 ============================================================================

 +--------------------------------------------------------------------------+
 | The street Crown Capacity is exceeded. Flow is split to downstream       |
 | Node 1.6 (east) and 1.66 (south)                                         |

 |                                                                          |
 +--------------------------------------------------------------------------+

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.50 TO NODE      1.50 IS CODE =   7
 ----------------------------------------------------------------------------
   >>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<
 ============================================================================
   USER-SPECIFIED VALUES ARE AS FOLLOWS:
   TC(MIN) =  18.94   RAIN INTENSITY(INCH/HOUR) =  2.93
   TOTAL AREA(ACRES) =    11.50   TOTAL RUNOFF(CFS) =     23.00

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.50 TO NODE      1.60 IS CODE =  62
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) = 2412.00  DOWNSTREAM ELEVATION(FEET) = 2360.00
   STREET LENGTH(FEET) =  1794.90   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  12.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.050

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      37.13
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.57
     HALFSTREET FLOOD WIDTH(FEET) =   13.74
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    6.53
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    3.72
   STREET FLOW TRAVEL TIME(MIN.) =   4.58   Tc(MIN.) =   23.52
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.668
   SINGLE-FAMILY(1-ACRE LOT) RUNOFF COEFFICIENT = .5292
   SOIL CLASSIFICATION IS "A"
   SUBAREA AREA(ACRES) =   20.00      SUBAREA RUNOFF(CFS) =   28.23
   TOTAL AREA(ACRES) =       31.5        PEAK FLOW RATE(CFS) =      51.23

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.63   HALFSTREET FLOOD WIDTH(FEET) =  18.01
   FLOW VELOCITY(FEET/SEC.) =  6.72   DEPTH*VELOCITY(FT*FT/SEC.) =   4.24
   *NOTE: INITIAL SUBAREA NOMOGRAPH WITH SUBAREA PARAMETERS,
          AND L = 1794.9 FT WITH ELEVATION-DROP =  52.0 FT, IS   31.8 CFS,
          WHICH EXCEEDS THE TOP-OF-CURB STREET CAPACITY AT NODE      1.60
   LONGEST FLOWPATH FROM NODE      1.10 TO NODE      1.60 =    5121.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.60 TO NODE      1.60 IS CODE =  10
 ----------------------------------------------------------------------------
   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<
 ============================================================================

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.61 TO NODE      1.62 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================



          ASSUMED INITIAL SUBAREA UNIFORM
          DEVELOPMENT IS SINGLE FAMILY (1/4 ACRE) 
   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   764.30
   UPSTREAM ELEVATION(FEET) =   2464.00
   DOWNSTREAM ELEVATION(FEET) =   2436.00
   ELEVATION DIFFERENCE(FEET) =     28.00
   TC = 0.393*[(  764.30**3)/(    28.00)]**.2 =   10.826
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.730
   SINGLE-FAMILY(1/4 ACRE LOT) RUNOFF COEFFICIENT = .7057
   SOIL CLASSIFICATION IS "A"
   SUBAREA RUNOFF(CFS) =      6.58
   TOTAL AREA(ACRES) =      2.50   TOTAL RUNOFF(CFS) =      6.58

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.62 TO NODE      1.63 IS CODE =  62
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) = 2436.00  DOWNSTREAM ELEVATION(FEET) = 2412.00
   STREET LENGTH(FEET) =   690.60   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  12.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.050

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      10.23
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.45
     HALFSTREET FLOOD WIDTH(FEET) =    7.89
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    6.22
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    2.81
   STREET FLOW TRAVEL TIME(MIN.) =   1.85   Tc(MIN.) =   12.68
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.484
   SINGLE-FAMILY(1/4 ACRE LOT) RUNOFF COEFFICIENT = .6982
   SOIL CLASSIFICATION IS "A"
   SUBAREA AREA(ACRES) =    3.00      SUBAREA RUNOFF(CFS) =    7.30
   TOTAL AREA(ACRES) =        5.5        PEAK FLOW RATE(CFS) =      13.88

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.50   HALFSTREET FLOOD WIDTH(FEET) =   8.93
   FLOW VELOCITY(FEET/SEC.) =  6.73   DEPTH*VELOCITY(FT*FT/SEC.) =   3.37
   LONGEST FLOWPATH FROM NODE      1.61 TO NODE      1.63 =    1454.90 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.63 TO NODE      1.64 IS CODE =  62
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) = 2412.00  DOWNSTREAM ELEVATION(FEET) = 2404.00
   STREET LENGTH(FEET) =   327.70   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  12.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015

   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.050

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      19.64
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.60
     HALFSTREET FLOOD WIDTH(FEET) =   15.60
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    6.07
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    3.62
   STREET FLOW TRAVEL TIME(MIN.) =   0.90   Tc(MIN.) =   13.57
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.383
   SINGLE-FAMILY(1/4 ACRE LOT) RUNOFF COEFFICIENT = .6949
   SOIL CLASSIFICATION IS "A"
   SUBAREA AREA(ACRES) =    4.90      SUBAREA RUNOFF(CFS) =   11.52
   TOTAL AREA(ACRES) =       10.4        PEAK FLOW RATE(CFS) =      25.40

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.64   HALFSTREET FLOOD WIDTH(FEET) =  18.99
   FLOW VELOCITY(FEET/SEC.) =  6.24   DEPTH*VELOCITY(FT*FT/SEC.) =   4.02
   *NOTE: INITIAL SUBAREA NOMOGRAPH WITH SUBAREA PARAMETERS,
          AND L =  327.7 FT WITH ELEVATION-DROP =   8.0 FT, IS   14.7 CFS,
          WHICH EXCEEDS THE TOP-OF-CURB STREET CAPACITY AT NODE      1.64
   LONGEST FLOWPATH FROM NODE      1.61 TO NODE      1.64 =    1782.60 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.64 TO NODE      1.65 IS CODE =  62
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) = 2404.00  DOWNSTREAM ELEVATION(FEET) = 2400.00
   STREET LENGTH(FEET) =   339.70   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  12.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.050

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      29.40
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.75
     HALFSTREET FLOOD WIDTH(FEET) =   26.10
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    4.62
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    3.45
   STREET FLOW TRAVEL TIME(MIN.) =   1.22   Tc(MIN.) =   14.80
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.259
   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .4814
   SOIL CLASSIFICATION IS "A"
   SUBAREA AREA(ACRES) =    5.10      SUBAREA RUNOFF(CFS) =    8.00
   TOTAL AREA(ACRES) =       15.5        PEAK FLOW RATE(CFS) =      33.40

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.77   HALFSTREET FLOOD WIDTH(FEET) =  28.07
   FLOW VELOCITY(FEET/SEC.) =  4.69   DEPTH*VELOCITY(FT*FT/SEC.) =   3.63



   *NOTE: INITIAL SUBAREA NOMOGRAPH WITH SUBAREA PARAMETERS,
          AND L =  339.7 FT WITH ELEVATION-DROP =   4.0 FT, IS    8.5 CFS,
          WHICH EXCEEDS THE TOP-OF-CURB STREET CAPACITY AT NODE      1.65
   LONGEST FLOWPATH FROM NODE      1.61 TO NODE      1.65 =    2122.30 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.65 TO NODE      1.66 IS CODE =  62
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) = 2400.00  DOWNSTREAM ELEVATION(FEET) = 2392.00
   STREET LENGTH(FEET) =   467.10   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  12.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.050

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      39.79
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.77
     HALFSTREET FLOOD WIDTH(FEET) =   27.85
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    5.66
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    4.36
   STREET FLOW TRAVEL TIME(MIN.) =   1.38   Tc(MIN.) =   16.18
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.136
   SINGLE-FAMILY(1-ACRE LOT) RUNOFF COEFFICIENT = .5582
   SOIL CLASSIFICATION IS "A"
   SUBAREA AREA(ACRES) =    7.30      SUBAREA RUNOFF(CFS) =   12.78
   TOTAL AREA(ACRES) =       22.8        PEAK FLOW RATE(CFS) =      46.18

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.80   HALFSTREET FLOOD WIDTH(FEET) =  30.15
   FLOW VELOCITY(FEET/SEC.) =  5.78   DEPTH*VELOCITY(FT*FT/SEC.) =   4.65
   *NOTE: INITIAL SUBAREA NOMOGRAPH WITH SUBAREA PARAMETERS,
          AND L =  467.1 FT WITH ELEVATION-DROP =   8.0 FT, IS   14.9 CFS,
          WHICH EXCEEDS THE TOP-OF-CURB STREET CAPACITY AT NODE      1.66
   LONGEST FLOWPATH FROM NODE      1.61 TO NODE      1.66 =    2589.40 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.61 TO NODE      1.66 IS CODE =  10
 ----------------------------------------------------------------------------
   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<<
 ============================================================================

 +--------------------------------------------------------------------------+
 | Addition of split flow from Gilman Street via Cherry Street              |
 | Upstream Split is from Node 1.5                                          |
 |                                                                          |
 +--------------------------------------------------------------------------+

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.50 TO NODE      1.66 IS CODE =   7
 ----------------------------------------------------------------------------
   >>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<
 ============================================================================
   USER-SPECIFIED VALUES ARE AS FOLLOWS:

   TC(MIN) =  18.94   RAIN INTENSITY(INCH/HOUR) =  2.93
   TOTAL AREA(ACRES) =    30.10   TOTAL RUNOFF(CFS) =     60.47

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.66 TO NODE      1.66 IS CODE =  11
 ----------------------------------------------------------------------------
   >>>>>CONFLUENCE MEMORY BANK # 2 WITH THE MAIN-STREAM MEMORY<<<<<
 ============================================================================

   ** MAIN STREAM CONFLUENCE DATA **
   STREAM     RUNOFF      Tc      INTENSITY     AREA
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE)
       1       60.47    18.94       2.929       30.10
   LONGEST FLOWPATH FROM NODE      1.61 TO NODE      1.66 =    2589.40 FEET.

   ** MEMORY BANK #  2 CONFLUENCE DATA **
   STREAM     RUNOFF      Tc      INTENSITY     AREA
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE)
       1       46.18    16.18       3.136       22.80
   LONGEST FLOWPATH FROM NODE      1.61 TO NODE      1.66 =    2589.40 FEET.

  *********************************WARNING**********************************
   IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED
   ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA
   WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW.
  **************************************************************************

   ** PEAK FLOW RATE TABLE **
   STREAM    RUNOFF       Tc      INTENSITY
   NUMBER     (CFS)     (MIN.)   (INCH/HOUR)
       1      97.82      16.18        3.136
       2     103.60      18.94        2.929

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =     103.60   Tc(MIN.) =   18.94
   TOTAL AREA(ACRES) =       52.9

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.66 TO NODE      1.66 IS CODE =  13
 ----------------------------------------------------------------------------
   >>>>>CLEAR THE MAIN-STREAM MEMORY<<<<<
 ============================================================================

 +--------------------------------------------------------------------------+
 | Split Flow#2: The street crown capacity is exceeded.                     |
 | Flow is split to downstream node 1.6 (east) and all flow exceeding       |
 | crown flows out of the system, to exterior catchment area                |
 +--------------------------------------------------------------------------+

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.66 TO NODE      1.66 IS CODE =   7
 ----------------------------------------------------------------------------
   >>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<
 ============================================================================
   USER-SPECIFIED VALUES ARE AS FOLLOWS:
   TC(MIN) =  18.94   RAIN INTENSITY(INCH/HOUR) =  2.93
   TOTAL AREA(ACRES) =    52.90   TOTAL RUNOFF(CFS) =     21.00

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.66 TO NODE      1.60 IS CODE =  62
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<



 ============================================================================
   UPSTREAM ELEVATION(FEET) = 2392.00  DOWNSTREAM ELEVATION(FEET) = 2360.00
   STREET LENGTH(FEET) =  1108.80   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  12.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.050

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      21.01
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.59
     HALFSTREET FLOOD WIDTH(FEET) =   15.38
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    6.60
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    3.91
   STREET FLOW TRAVEL TIME(MIN.) =   2.80   Tc(MIN.) =   21.74
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.760
   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .4441
   SOIL CLASSIFICATION IS "A"
   SUBAREA AREA(ACRES) =    0.01      SUBAREA RUNOFF(CFS) =    0.01
   TOTAL AREA(ACRES) =       52.9        PEAK FLOW RATE(CFS) =      21.01

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.59   HALFSTREET FLOOD WIDTH(FEET) =  15.38
   FLOW VELOCITY(FEET/SEC.) =  6.60   DEPTH*VELOCITY(FT*FT/SEC.) =   3.91
   LONGEST FLOWPATH FROM NODE      1.61 TO NODE      1.60 =    3698.20 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.61 TO NODE      1.60 IS CODE =  11
 ----------------------------------------------------------------------------
   >>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<
 ============================================================================

   ** MAIN STREAM CONFLUENCE DATA **
   STREAM     RUNOFF      Tc      INTENSITY     AREA
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE)
       1       21.01    21.74       2.760       52.91
   LONGEST FLOWPATH FROM NODE      1.61 TO NODE      1.60 =    3698.20 FEET.

   ** MEMORY BANK #  1 CONFLUENCE DATA **
   STREAM     RUNOFF      Tc      INTENSITY     AREA
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE)
       1       51.23    23.52       2.668       31.50
   LONGEST FLOWPATH FROM NODE      1.10 TO NODE      1.60 =    5121.00 FEET.

  *********************************WARNING**********************************
   IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED
   ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA
   WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW.
  **************************************************************************

   ** PEAK FLOW RATE TABLE **
   STREAM    RUNOFF       Tc      INTENSITY
   NUMBER     (CFS)     (MIN.)   (INCH/HOUR)
       1      68.37      21.74        2.760
       2      71.54      23.52        2.668

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =      71.54   Tc(MIN.) =   23.52
   TOTAL AREA(ACRES) =       84.4

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.60 TO NODE      1.70 IS CODE =  52
 ----------------------------------------------------------------------------
   >>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   2360.00  DOWNSTREAM(FEET) =   2296.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =  1696.70   CHANNEL SLOPE =  0.0377
   CHANNEL FLOW THRU SUBAREA(CFS) =      71.54
   FLOW VELOCITY(FEET/SEC) =   8.34 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
   TRAVEL TIME(MIN.) =   3.39   Tc(MIN.) =   26.91
   LONGEST FLOWPATH FROM NODE      1.10 TO NODE      1.70 =    6817.70 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.60 TO NODE      1.70 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.517
   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .4234
   SOIL CLASSIFICATION IS "A"
   SUBAREA AREA(ACRES) =   55.40   SUBAREA RUNOFF(CFS) =   59.04
   TOTAL AREA(ACRES) =      139.8   TOTAL RUNOFF(CFS) =     130.58
   TC(MIN.) =   26.91

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.70 TO NODE      1.80 IS CODE =  52
 ----------------------------------------------------------------------------
   >>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   2296.00  DOWNSTREAM(FEET) =   2254.60
   CHANNEL LENGTH THRU SUBAREA(FEET) =  1325.00   CHANNEL SLOPE =  0.0312
   CHANNEL FLOW THRU SUBAREA(CFS) =     130.58
   FLOW VELOCITY(FEET/SEC) =   9.09 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
   TRAVEL TIME(MIN.) =   2.43   Tc(MIN.) =   29.34
   LONGEST FLOWPATH FROM NODE      1.10 TO NODE      1.80 =    8142.70 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.70 TO NODE      1.80 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.425
   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .4150
   SOIL CLASSIFICATION IS "A"
   SUBAREA AREA(ACRES) =   29.30   SUBAREA RUNOFF(CFS) =   29.48
   TOTAL AREA(ACRES) =      169.1   TOTAL RUNOFF(CFS) =     160.06
   TC(MIN.) =   29.34

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.80 TO NODE      1.90 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =  2254.60  DOWNSTREAM(FEET) =  2236.20
   FLOW LENGTH(FEET) =   500.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  42.0 INCH PIPE IS  29.8 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  21.95



   ESTIMATED PIPE DIAMETER(INCH) =  42.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     160.06
   PIPE TRAVEL TIME(MIN.) =   0.38    Tc(MIN.) =   29.72
   LONGEST FLOWPATH FROM NODE      1.10 TO NODE      1.90 =    8642.70 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.90 TO NODE      1.90 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =   29.72
   RAINFALL INTENSITY(INCH/HR) =   2.41
   TOTAL STREAM AREA(ACRES) =   169.11
   PEAK FLOW RATE(CFS) AT CONFLUENCE =    160.06

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.91 TO NODE      1.92 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
          ASSUMED INITIAL SUBAREA UNIFORM
          DEVELOPMENT IS: UNDEVELOPED WITH POOR COVER
   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   928.60
   UPSTREAM ELEVATION(FEET) =   2296.00
   DOWNSTREAM ELEVATION(FEET) =   2255.00
   ELEVATION DIFFERENCE(FEET) =     41.00
   TC = 0.533*[(  928.60**3)/(    41.00)]**.2 =   15.295
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.213
   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .4782
   SOIL CLASSIFICATION IS "A"
   SUBAREA RUNOFF(CFS) =      5.99
   TOTAL AREA(ACRES) =      3.90   TOTAL RUNOFF(CFS) =      5.99

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.92 TO NODE      1.90 IS CODE =  52
 ----------------------------------------------------------------------------
   >>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   2255.00  DOWNSTREAM(FEET) =   2236.20
   CHANNEL LENGTH THRU SUBAREA(FEET) =   712.90   CHANNEL SLOPE =  0.0264
   CHANNEL FLOW THRU SUBAREA(CFS) =       5.99
   FLOW VELOCITY(FEET/SEC) =   3.58 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
   TRAVEL TIME(MIN.) =   3.32   Tc(MIN.) =   18.62
   LONGEST FLOWPATH FROM NODE      1.91 TO NODE      1.90 =    1641.50 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.92 TO NODE      1.90 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.951
   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .4592
   SOIL CLASSIFICATION IS "A"
   SUBAREA AREA(ACRES) =    7.20   SUBAREA RUNOFF(CFS) =    9.76
   TOTAL AREA(ACRES) =       11.1   TOTAL RUNOFF(CFS) =      15.75
   TC(MIN.) =   18.62

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.91 TO NODE      1.90 IS CODE =   1

 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =   18.62
   RAINFALL INTENSITY(INCH/HR) =   2.95
   TOTAL STREAM AREA(ACRES) =    11.10
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     15.75

   ** CONFLUENCE DATA **
   STREAM     RUNOFF       Tc      INTENSITY      AREA
   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)
       1      160.06    29.72        2.411        169.11
       2       15.75    18.62        2.951         11.10

  *********************************WARNING**********************************
   IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED
   ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA
   WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW.
  **************************************************************************

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
       1      116.02    18.62       2.951
       2      172.93    29.72       2.411

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =     172.93   Tc(MIN.) =   29.72
   TOTAL AREA(ACRES) =      180.2
   LONGEST FLOWPATH FROM NODE      1.10 TO NODE      1.90 =    8642.70 FEET.
 ============================================================================
   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =      180.2  TC(MIN.) =     29.72
   PEAK FLOW RATE(CFS)   =     172.93
 ============================================================================
 ============================================================================
   END OF RATIONAL METHOD ANALYSIS
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 ____________________________________________________________________________

 ****************************************************************************

             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON

         RIVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT

                       (RCFC&WCD)  1978 HYDROLOGY MANUAL

          (c) Copyright 1982-2016 Advanced Engineering Software (aes)

                       (Rational Tabling Version 23.0)

                    Release Date: 07/01/2016  License ID 1535

                            Analysis prepared by:

                                   Stantec                                   

                                                                             

                                                                             

                                                                             

  ************************** DESCRIPTION OF STUDY **************************

 * first industrial - banning ca                                            *

 * pre project area c 100 yr                                                *

 * 2042611700 vadjr 10-28-2021                                              *

  **************************************************************************

   FILE NAME: EXC100YR.DAT                                      

   TIME/DATE OF STUDY: 15:51 10/28/2021

 ----------------------------------------------------------------------------

   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

 ----------------------------------------------------------------------------

   USER SPECIFIED STORM EVENT(YEAR) =  100.00

   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00

   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95

   10-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) =  2.130

   10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  0.978

   100-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) =  3.860

   100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  1.780

   SLOPE OF 10-YEAR INTENSITY-DURATION CURVE =  0.4344152

   SLOPE OF 100-YEAR INTENSITY-DURATION CURVE =  0.4320075

   COMPUTED RAINFALL INTENSITY DATA:

   STORM EVENT =  100.00   1-HOUR INTENSITY(INCH/HOUR) =   1.780

   SLOPE OF INTENSITY DURATION CURVE = 0.4320

   RCFC&WCD HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

   NOTE: COMPUTE CONFLUENCE VALUES ACCORDING TO RCFC&WCD HYDROLOGY MANUAL

         AND IGNORE OTHER CONFLUENCE COMBINATIONS FOR DOWNSTREAM ANALYSES

   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING

      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR

 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n)

 ===  =====  =========  =================  ======  ===== ====== ===== =======

   1   30.0     12.0    0.015/0.050/0.020   0.50    2.00 0.0313 0.125 0.0150

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

     1. Relative Flow-Depth =  0.50 FEET

        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)

     2. (Depth)*(Velocity) Constraint =  8.0 (FT*FT/S)

   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN

    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

 ****************************************************************************

   FLOW PROCESS FROM NODE     30.10 TO NODE     30.20 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

          ASSUMED INITIAL SUBAREA UNIFORM

          DEVELOPMENT IS: UNDEVELOPED WITH FAIR COVER

   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   794.40

   UPSTREAM ELEVATION(FEET) =   2320.00

   DOWNSTREAM ELEVATION(FEET) =   2294.00

   ELEVATION DIFFERENCE(FEET) =     26.00

   TC = 0.709*[(  794.40**3)/(    26.00)]**.2 =   20.320

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.842

   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .4507

   SOIL CLASSIFICATION IS "A"

   SUBAREA RUNOFF(CFS) =      3.07

   TOTAL AREA(ACRES) =      2.40   TOTAL RUNOFF(CFS) =      3.07

 ****************************************************************************

   FLOW PROCESS FROM NODE     30.20 TO NODE     30.30 IS CODE =  52

 ----------------------------------------------------------------------------

   >>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =   2294.00  DOWNSTREAM(FEET) =   2265.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   539.60   CHANNEL SLOPE =  0.0537

   CHANNEL FLOW THRU SUBAREA(CFS) =       3.07

   FLOW VELOCITY(FEET/SEC) =   4.38 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

   TRAVEL TIME(MIN.) =   2.05   Tc(MIN.) =   22.37

   LONGEST FLOWPATH FROM NODE     30.10 TO NODE     30.30 =    1334.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     30.20 TO NODE     30.30 IS CODE =  81

 ----------------------------------------------------------------------------

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

 ============================================================================

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.726

   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .4413

   SOIL CLASSIFICATION IS "A"

   SUBAREA AREA(ACRES) =    6.70   SUBAREA RUNOFF(CFS) =    8.06

   TOTAL AREA(ACRES) =        9.1   TOTAL RUNOFF(CFS) =      11.13

   TC(MIN.) =   22.37

 ****************************************************************************

   FLOW PROCESS FROM NODE     30.30 TO NODE     30.40 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =  2265.00  DOWNSTREAM(FEET) =  2249.60

   FLOW LENGTH(FEET) =   146.30   MANNING'S N =  0.013

   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

   DEPTH OF FLOW IN  18.0 INCH PIPE IS   7.2 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  16.93

   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =      11.13

   PIPE TRAVEL TIME(MIN.) =   0.14    Tc(MIN.) =   22.52

   LONGEST FLOWPATH FROM NODE     30.10 TO NODE     30.40 =    1480.30 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     30.40 TO NODE     30.40 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:

   TIME OF CONCENTRATION(MIN.) =   22.52

   RAINFALL INTENSITY(INCH/HR) =   2.72

   TOTAL STREAM AREA(ACRES) =     9.10



   PEAK FLOW RATE(CFS) AT CONFLUENCE =     11.13

 ****************************************************************************

   FLOW PROCESS FROM NODE     30.41 TO NODE     30.42 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

          ASSUMED INITIAL SUBAREA UNIFORM

          DEVELOPMENT IS: UNDEVELOPED WITH POOR COVER

   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   729.80

   UPSTREAM ELEVATION(FEET) =   2305.00

   DOWNSTREAM ELEVATION(FEET) =   2273.50

   ELEVATION DIFFERENCE(FEET) =     31.50

   TC = 0.533*[(  729.80**3)/(    31.50)]**.2 =   13.953

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.343

   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .4871

   SOIL CLASSIFICATION IS "A"

   SUBAREA RUNOFF(CFS) =      5.05

   TOTAL AREA(ACRES) =      3.10   TOTAL RUNOFF(CFS) =      5.05

 ****************************************************************************

   FLOW PROCESS FROM NODE     30.42 TO NODE     30.40 IS CODE =  52

 ----------------------------------------------------------------------------

   >>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =   2273.50  DOWNSTREAM(FEET) =   2249.50

   CHANNEL LENGTH THRU SUBAREA(FEET) =   680.30   CHANNEL SLOPE =  0.0353

   CHANNEL FLOW THRU SUBAREA(CFS) =       5.05

   FLOW VELOCITY(FEET/SEC) =   3.97 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

   TRAVEL TIME(MIN.) =   2.85   Tc(MIN.) =   16.81

   LONGEST FLOWPATH FROM NODE     30.41 TO NODE     30.40 =    1410.10 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     30.42 TO NODE     30.40 IS CODE =  81

 ----------------------------------------------------------------------------

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

 ============================================================================

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.084

   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .4691

   SOIL CLASSIFICATION IS "A"

   SUBAREA AREA(ACRES) =    3.30   SUBAREA RUNOFF(CFS) =    4.77

   TOTAL AREA(ACRES) =        6.4   TOTAL RUNOFF(CFS) =       9.82

   TC(MIN.) =   16.81

 ****************************************************************************

   FLOW PROCESS FROM NODE     30.41 TO NODE     30.40 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:

   TIME OF CONCENTRATION(MIN.) =   16.81

   RAINFALL INTENSITY(INCH/HR) =   3.08

   TOTAL STREAM AREA(ACRES) =     6.40

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      9.82

   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA

   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)

       1       11.13    22.52        2.718          9.10

       2        9.82    16.81        3.084          6.40

  *********************************WARNING**********************************

   IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED

   ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA

   WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW.

  **************************************************************************

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **

   STREAM     RUNOFF      Tc      INTENSITY

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)

       1       18.13    16.81       3.084

       2       19.79    22.52       2.718

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =      19.79   Tc(MIN.) =   22.52

   TOTAL AREA(ACRES) =       15.5

   LONGEST FLOWPATH FROM NODE     30.10 TO NODE     30.40 =    1480.30 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     30.40 TO NODE     60.50 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =  2249.50  DOWNSTREAM(FEET) =  2235.80

   FLOW LENGTH(FEET) =   457.60   MANNING'S N =  0.013

   DEPTH OF FLOW IN  21.0 INCH PIPE IS  13.5 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  12.16

   ESTIMATED PIPE DIAMETER(INCH) =  21.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =      19.79

   PIPE TRAVEL TIME(MIN.) =   0.63    Tc(MIN.) =   23.15

   LONGEST FLOWPATH FROM NODE     30.10 TO NODE     60.50 =    1937.90 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     30.40 TO NODE     30.50 IS CODE =  81

 ----------------------------------------------------------------------------

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

 ============================================================================

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.686

   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .4380

   SOIL CLASSIFICATION IS "A"

   SUBAREA AREA(ACRES) =    2.50   SUBAREA RUNOFF(CFS) =    2.94

   TOTAL AREA(ACRES) =       18.0   TOTAL RUNOFF(CFS) =      22.73

   TC(MIN.) =   23.15

 ****************************************************************************

   FLOW PROCESS FROM NODE     30.50 TO NODE     30.50 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:

   TIME OF CONCENTRATION(MIN.) =   23.15

   RAINFALL INTENSITY(INCH/HR) =   2.69

   TOTAL STREAM AREA(ACRES) =    18.00

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     22.73

 ****************************************************************************

   FLOW PROCESS FROM NODE     30.51 TO NODE     30.52 IS CODE =  21



 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

          ASSUMED INITIAL SUBAREA UNIFORM

          DEVELOPMENT IS: UNDEVELOPED WITH FAIR COVER

   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   797.00

   UPSTREAM ELEVATION(FEET) =   2282.00

   DOWNSTREAM ELEVATION(FEET) =   2254.50

   ELEVATION DIFFERENCE(FEET) =     27.50

   TC = 0.709*[(  797.00**3)/(    27.50)]**.2 =   20.133

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.853

   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .4516

   SOIL CLASSIFICATION IS "A"

   SUBAREA RUNOFF(CFS) =      2.83

   TOTAL AREA(ACRES) =      2.20   TOTAL RUNOFF(CFS) =      2.83

 ****************************************************************************

   FLOW PROCESS FROM NODE     30.52 TO NODE     30.50 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =  2254.50  DOWNSTREAM(FEET) =  2235.80

   FLOW LENGTH(FEET) =   291.60   MANNING'S N =  0.013

   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

   DEPTH OF FLOW IN  18.0 INCH PIPE IS   4.0 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   9.63

   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =       2.83

   PIPE TRAVEL TIME(MIN.) =   0.50    Tc(MIN.) =   20.64

   LONGEST FLOWPATH FROM NODE     30.51 TO NODE     30.50 =    1088.60 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     30.51 TO NODE     30.50 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:

   TIME OF CONCENTRATION(MIN.) =   20.64

   RAINFALL INTENSITY(INCH/HR) =   2.82

   TOTAL STREAM AREA(ACRES) =     2.20

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      2.83

   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA

   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)

       1       22.73    23.15        2.686         18.00

       2        2.83    20.64        2.823          2.20

  *********************************WARNING**********************************

   IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED

   ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA

   WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW.

  **************************************************************************

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **

   STREAM     RUNOFF      Tc      INTENSITY

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)

       1       23.10    20.64       2.823

       2       25.43    23.15       2.686

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =      25.43   Tc(MIN.) =   23.15

   TOTAL AREA(ACRES) =       20.2

   LONGEST FLOWPATH FROM NODE     30.10 TO NODE     30.50 =    1937.90 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     30.50 TO NODE     30.60 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =  2235.80  DOWNSTREAM(FEET) =  2220.20

   FLOW LENGTH(FEET) =   646.90   MANNING'S N =  0.013

   DEPTH OF FLOW IN  24.0 INCH PIPE IS  15.4 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  11.94

   ESTIMATED PIPE DIAMETER(INCH) =  24.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =      25.43

   PIPE TRAVEL TIME(MIN.) =   0.90    Tc(MIN.) =   24.05

   LONGEST FLOWPATH FROM NODE     30.10 TO NODE     30.60 =    2584.80 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     30.60 TO NODE     30.60 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:

   TIME OF CONCENTRATION(MIN.) =   24.05

   RAINFALL INTENSITY(INCH/HR) =   2.64

   TOTAL STREAM AREA(ACRES) =    20.20

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     25.43

 ****************************************************************************

   FLOW PROCESS FROM NODE     30.61 TO NODE     30.62 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

          ASSUMED INITIAL SUBAREA UNIFORM

          DEVELOPMENT IS: UNDEVELOPED WITH FAIR COVER

   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   920.00

   UPSTREAM ELEVATION(FEET) =   2289.00

   DOWNSTREAM ELEVATION(FEET) =   2254.80

   ELEVATION DIFFERENCE(FEET) =     34.20

   TC = 0.709*[(  920.00**3)/(    34.20)]**.2 =   21.007

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.801

   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .4474

   SOIL CLASSIFICATION IS "A"

   SUBAREA RUNOFF(CFS) =      9.65

   TOTAL AREA(ACRES) =      7.70   TOTAL RUNOFF(CFS) =      9.65

 ****************************************************************************

   FLOW PROCESS FROM NODE     30.62 TO NODE     30.63 IS CODE =  52

 ----------------------------------------------------------------------------

   >>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =   2254.80  DOWNSTREAM(FEET) =   2232.50

   CHANNEL LENGTH THRU SUBAREA(FEET) =   718.50   CHANNEL SLOPE =  0.0310



   CHANNEL FLOW THRU SUBAREA(CFS) =       9.65

   FLOW VELOCITY(FEET/SEC) =   4.36 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

   TRAVEL TIME(MIN.) =   2.74   Tc(MIN.) =   23.75

   LONGEST FLOWPATH FROM NODE     30.61 TO NODE     30.63 =    1638.50 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     30.62 TO NODE     30.63 IS CODE =  81

 ----------------------------------------------------------------------------

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

 ============================================================================

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.656

   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .4355

   SOIL CLASSIFICATION IS "A"

   SUBAREA AREA(ACRES) =   13.50   SUBAREA RUNOFF(CFS) =   15.62

   TOTAL AREA(ACRES) =       21.2   TOTAL RUNOFF(CFS) =      25.27

   TC(MIN.) =   23.75

 ****************************************************************************

   FLOW PROCESS FROM NODE     30.63 TO NODE     30.60 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =  2232.50  DOWNSTREAM(FEET) =  2220.20

   FLOW LENGTH(FEET) =   154.90   MANNING'S N =  0.013

   DEPTH OF FLOW IN  18.0 INCH PIPE IS  13.1 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  18.41

   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =      25.27

   PIPE TRAVEL TIME(MIN.) =   0.14    Tc(MIN.) =   23.89

   LONGEST FLOWPATH FROM NODE     30.61 TO NODE     30.60 =    1793.40 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     30.61 TO NODE     30.60 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:

   TIME OF CONCENTRATION(MIN.) =   23.89

   RAINFALL INTENSITY(INCH/HR) =   2.65

   TOTAL STREAM AREA(ACRES) =    21.20

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     25.27

   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA

   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)

       1       25.43    24.05        2.642         20.20

       2       25.27    23.89        2.650         21.20

  *********************************WARNING**********************************

   IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED

   ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA

   WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW.

  **************************************************************************

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **

   STREAM     RUNOFF      Tc      INTENSITY

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)

       1       50.53    23.89       2.650

       2       50.62    24.05       2.642

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =      50.62   Tc(MIN.) =   24.05

   TOTAL AREA(ACRES) =       41.4

   LONGEST FLOWPATH FROM NODE     30.10 TO NODE     30.60 =    2584.80 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     30.60 TO NODE     30.70 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =  2220.20  DOWNSTREAM(FEET) =  2216.70

   FLOW LENGTH(FEET) =   210.40   MANNING'S N =  0.013

   DEPTH OF FLOW IN  30.0 INCH PIPE IS  24.1 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  11.97

   ESTIMATED PIPE DIAMETER(INCH) =  30.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =      50.62

   PIPE TRAVEL TIME(MIN.) =   0.29    Tc(MIN.) =   24.34

   LONGEST FLOWPATH FROM NODE     30.10 TO NODE     30.70 =    2795.20 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     30.60 TO NODE     30.70 IS CODE =  81

 ----------------------------------------------------------------------------

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

 ============================================================================

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.628

   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .4331

   SOIL CLASSIFICATION IS "A"

   SUBAREA AREA(ACRES) =    5.06   SUBAREA RUNOFF(CFS) =    5.76

   TOTAL AREA(ACRES) =       46.5   TOTAL RUNOFF(CFS) =      56.38

   TC(MIN.) =   24.34

 ****************************************************************************

   FLOW PROCESS FROM NODE     30.70 TO NODE     30.80 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =  2216.70  DOWNSTREAM(FEET) =  2214.00

   FLOW LENGTH(FEET) =   416.30   MANNING'S N =  0.013

   DEPTH OF FLOW IN  39.0 INCH PIPE IS  28.1 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.80

   ESTIMATED PIPE DIAMETER(INCH) =  39.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =      56.38

   PIPE TRAVEL TIME(MIN.) =   0.79    Tc(MIN.) =   25.13

   LONGEST FLOWPATH FROM NODE     30.10 TO NODE     30.80 =    3211.50 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     30.70 TO NODE     30.80 IS CODE =  81

 ----------------------------------------------------------------------------

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

 ============================================================================

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.592

   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .4300

   SOIL CLASSIFICATION IS "A"

   SUBAREA AREA(ACRES) =    4.60   SUBAREA RUNOFF(CFS) =    5.13

   TOTAL AREA(ACRES) =       51.1   TOTAL RUNOFF(CFS) =      61.51

   TC(MIN.) =   25.13

 ****************************************************************************



   FLOW PROCESS FROM NODE     30.80 TO NODE     30.90 IS CODE =  52

 ----------------------------------------------------------------------------

   >>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =   2214.00  DOWNSTREAM(FEET) =   2201.60

   CHANNEL LENGTH THRU SUBAREA(FEET) =   419.40   CHANNEL SLOPE =  0.0296

   CHANNEL FLOW THRU SUBAREA(CFS) =      61.51

   FLOW VELOCITY(FEET/SEC) =   7.07 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

   TRAVEL TIME(MIN.) =   0.99   Tc(MIN.) =   26.12

   LONGEST FLOWPATH FROM NODE     30.10 TO NODE     30.90 =    3630.90 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     30.80 TO NODE     30.90 IS CODE =  81

 ----------------------------------------------------------------------------

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

 ============================================================================

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.550

   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .4263

   SOIL CLASSIFICATION IS "A"

   SUBAREA AREA(ACRES) =    4.00   SUBAREA RUNOFF(CFS) =    4.35

   TOTAL AREA(ACRES) =       55.1   TOTAL RUNOFF(CFS) =      65.86

   TC(MIN.) =   26.12

 ============================================================================

   END OF STUDY SUMMARY:

   TOTAL AREA(ACRES)     =       55.1  TC(MIN.) =     26.12

   PEAK FLOW RATE(CFS)   =      65.86

 ============================================================================

 ============================================================================

   END OF RATIONAL METHOD ANALYSIS
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 ****************************************************************************

             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON

         RIVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT

                       (RCFC&WCD)  1978 HYDROLOGY MANUAL

          (c) Copyright 1982-2016 Advanced Engineering Software (aes)

                       (Rational Tabling Version 23.0)

                    Release Date: 07/01/2016  License ID 1535

                            Analysis prepared by:

                                   Stantec                                   

                                                                             

                                                                             

                                                                             

  ************************** DESCRIPTION OF STUDY **************************

 * first industrial - banning ca                                            *

 * PRE PROJECT AREA D 100 YEAR                                              *

 * 2042611700 vadjr 10-30-2021                                              *

  **************************************************************************

   FILE NAME: EXD100YR.DAT                                      

   TIME/DATE OF STUDY: 09:44 11/02/2021

 ----------------------------------------------------------------------------

   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

 ----------------------------------------------------------------------------

   USER SPECIFIED STORM EVENT(YEAR) =  100.00

   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00

   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95

   10-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) =  2.130

   10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  0.978

   100-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) =  3.860

   100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  1.780

   SLOPE OF 10-YEAR INTENSITY-DURATION CURVE =  0.4344152

   SLOPE OF 100-YEAR INTENSITY-DURATION CURVE =  0.4320075

   COMPUTED RAINFALL INTENSITY DATA:

   STORM EVENT =  100.00   1-HOUR INTENSITY(INCH/HOUR) =   1.780

   SLOPE OF INTENSITY DURATION CURVE = 0.4320

   RCFC&WCD HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

   NOTE: COMPUTE CONFLUENCE VALUES ACCORDING TO RCFC&WCD HYDROLOGY MANUAL

         AND IGNORE OTHER CONFLUENCE COMBINATIONS FOR DOWNSTREAM ANALYSES

   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING

      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR

 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n)

 ===  =====  =========  =================  ======  ===== ====== ===== =======

   1   30.0     12.0    0.015/0.050/0.020   0.50    2.00 0.0313 0.125 0.0150

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

     1. Relative Flow-Depth =  0.50 FEET

        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)

     2. (Depth)*(Velocity) Constraint =  8.0 (FT*FT/S)

   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN

    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

 ****************************************************************************

   FLOW PROCESS FROM NODE     20.10 TO NODE     20.20 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

          ASSUMED INITIAL SUBAREA UNIFORM

          DEVELOPMENT IS MOBILE HOME PARK

   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   835.40

   UPSTREAM ELEVATION(FEET) =   2335.00

   DOWNSTREAM ELEVATION(FEET) =   2304.00

   ELEVATION DIFFERENCE(FEET) =     31.00

   TC = 0.336*[(  835.40**3)/(    31.00)]**.2 =    9.574

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.933

   MOBILE HOME PARK DEVELOPMENT RUNOFF COEFFICIENT = .8058

   SOIL CLASSIFICATION IS "A"

   SUBAREA RUNOFF(CFS) =     14.26

   TOTAL AREA(ACRES) =      4.50   TOTAL RUNOFF(CFS) =     14.26

 ****************************************************************************

   FLOW PROCESS FROM NODE     20.20 TO NODE     20.30 IS CODE =  52

 ----------------------------------------------------------------------------

   >>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =   2304.00  DOWNSTREAM(FEET) =   2290.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   411.20   CHANNEL SLOPE =  0.0340

   CHANNEL FLOW THRU SUBAREA(CFS) =      14.26

   FLOW VELOCITY(FEET/SEC) =   5.05 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

   TRAVEL TIME(MIN.) =   1.36   Tc(MIN.) =   10.93

   LONGEST FLOWPATH FROM NODE     20.10 TO NODE     20.30 =    1246.60 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     20.20 TO NODE     20.30 IS CODE =  81

 ----------------------------------------------------------------------------

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

 ============================================================================

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.715

   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .5106

   SOIL CLASSIFICATION IS "A"

   SUBAREA AREA(ACRES) =    5.10   SUBAREA RUNOFF(CFS) =    9.67

   TOTAL AREA(ACRES) =        9.6   TOTAL RUNOFF(CFS) =      23.93

   TC(MIN.) =   10.93

 ****************************************************************************

   FLOW PROCESS FROM NODE     20.30 TO NODE     20.40 IS CODE =  52

 ----------------------------------------------------------------------------

   >>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =   2290.00  DOWNSTREAM(FEET) =   2272.10

   CHANNEL LENGTH THRU SUBAREA(FEET) =   388.20   CHANNEL SLOPE =  0.0461

   CHANNEL FLOW THRU SUBAREA(CFS) =      23.93

   FLOW VELOCITY(FEET/SEC) =   6.76 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

   TRAVEL TIME(MIN.) =   0.96   Tc(MIN.) =   11.89

   LONGEST FLOWPATH FROM NODE     20.10 TO NODE     20.40 =    1634.80 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     20.30 TO NODE     20.40 IS CODE =  81

 ----------------------------------------------------------------------------

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

 ============================================================================

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.582

   MOBILE HOME PARK DEVELOPMENT RUNOFF COEFFICIENT = .8006

   SOIL CLASSIFICATION IS "A"

   SUBAREA AREA(ACRES) =   11.50   SUBAREA RUNOFF(CFS) =   32.98

   TOTAL AREA(ACRES) =       21.1   TOTAL RUNOFF(CFS) =      56.92

   TC(MIN.) =   11.89

 ****************************************************************************



   FLOW PROCESS FROM NODE     20.40 TO NODE     20.50 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =  2272.10  DOWNSTREAM(FEET) =  2257.30

   FLOW LENGTH(FEET) =   280.90   MANNING'S N =  0.013

   DEPTH OF FLOW IN  27.0 INCH PIPE IS  18.6 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  19.45

   ESTIMATED PIPE DIAMETER(INCH) =  27.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =      56.92

   PIPE TRAVEL TIME(MIN.) =   0.24    Tc(MIN.) =   12.13

   LONGEST FLOWPATH FROM NODE     20.10 TO NODE     20.50 =    1915.70 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     20.50 TO NODE     20.50 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:

   TIME OF CONCENTRATION(MIN.) =   12.13

   RAINFALL INTENSITY(INCH/HR) =   3.55

   TOTAL STREAM AREA(ACRES) =    21.10

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     56.92

 ****************************************************************************

   FLOW PROCESS FROM NODE     21.21 TO NODE     21.52 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

          ASSUMED INITIAL SUBAREA UNIFORM

          DEVELOPMENT IS: UNDEVELOPED WITH FAIR COVER

   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   598.80

   UPSTREAM ELEVATION(FEET) =   2293.70

   DOWNSTREAM ELEVATION(FEET) =   2277.00

   ELEVATION DIFFERENCE(FEET) =     16.70

   TC = 0.709*[(  598.80**3)/(    16.70)]**.2 =   18.738

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.943

   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .4585

   SOIL CLASSIFICATION IS "A"

   SUBAREA RUNOFF(CFS) =      2.16

   TOTAL AREA(ACRES) =      1.60   TOTAL RUNOFF(CFS) =      2.16

 ****************************************************************************

   FLOW PROCESS FROM NODE     21.52 TO NODE     20.50 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =  2277.00  DOWNSTREAM(FEET) =  2257.30

   FLOW LENGTH(FEET) =   413.00   MANNING'S N =  0.013

   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

   DEPTH OF FLOW IN  18.0 INCH PIPE IS   3.8 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.01

   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =       2.16

   PIPE TRAVEL TIME(MIN.) =   0.86    Tc(MIN.) =   19.60

   LONGEST FLOWPATH FROM NODE     21.21 TO NODE     20.50 =    1011.80 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     21.51 TO NODE     20.50 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:

   TIME OF CONCENTRATION(MIN.) =   19.60

   RAINFALL INTENSITY(INCH/HR) =   2.89

   TOTAL STREAM AREA(ACRES) =     1.60

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      2.16

   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA

   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)

       1       56.92    12.13        3.551         21.10

       2        2.16    19.60        2.886          1.60

  *********************************WARNING**********************************

   IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED

   ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA

   WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW.

  **************************************************************************

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **

   STREAM     RUNOFF      Tc      INTENSITY

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)

       1       58.25    12.13       3.551

       2       48.42    19.60       2.886

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =      58.25   Tc(MIN.) =   12.13

   TOTAL AREA(ACRES) =       22.7

   LONGEST FLOWPATH FROM NODE     20.10 TO NODE     20.50 =    1915.70 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     20.50 TO NODE     20.60 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =  2257.30  DOWNSTREAM(FEET) =  2252.00

   FLOW LENGTH(FEET) =   370.20   MANNING'S N =  0.013

   DEPTH OF FLOW IN  33.0 INCH PIPE IS  25.5 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  11.81

   ESTIMATED PIPE DIAMETER(INCH) =  33.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =      58.25

   PIPE TRAVEL TIME(MIN.) =   0.52    Tc(MIN.) =   12.65

   LONGEST FLOWPATH FROM NODE     20.10 TO NODE     20.60 =    2285.90 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     20.50 TO NODE     20.60 IS CODE =  81

 ----------------------------------------------------------------------------

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

 ============================================================================

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.487

   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .4966

   SOIL CLASSIFICATION IS "A"

   SUBAREA AREA(ACRES) =    4.70   SUBAREA RUNOFF(CFS) =    8.14

   TOTAL AREA(ACRES) =       27.4   TOTAL RUNOFF(CFS) =      66.39

   TC(MIN.) =   12.65
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 ****************************************************************************

   FLOW PROCESS FROM NODE     20.60 TO NODE     20.70 IS CODE =  52

 ----------------------------------------------------------------------------

   >>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =   2252.00  DOWNSTREAM(FEET) =   2230.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   957.60   CHANNEL SLOPE =  0.0230

   CHANNEL FLOW THRU SUBAREA(CFS) =      66.39

   FLOW VELOCITY(FEET/SEC) =   6.37 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

   TRAVEL TIME(MIN.) =   2.51   Tc(MIN.) =   15.16

   LONGEST FLOWPATH FROM NODE     20.10 TO NODE     20.70 =    3243.50 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     20.60 TO NODE     20.70 IS CODE =  81

 ----------------------------------------------------------------------------

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

 ============================================================================

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.225

   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .4791

   SOIL CLASSIFICATION IS "A"

   SUBAREA AREA(ACRES) =   24.70   SUBAREA RUNOFF(CFS) =   38.17

   TOTAL AREA(ACRES) =       52.1   TOTAL RUNOFF(CFS) =     104.56

   TC(MIN.) =   15.16

 ============================================================================

   END OF STUDY SUMMARY:

   TOTAL AREA(ACRES)     =       52.1  TC(MIN.) =     15.16

   PEAK FLOW RATE(CFS)   =     104.56

 ============================================================================

 ============================================================================

   END OF RATIONAL METHOD ANALYSIS
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 ____________________________________________________________________________
 ****************************************************************************
             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON
         RIVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT
                       (RCFC&WCD)  1978 HYDROLOGY MANUAL
          (c) Copyright 1982-2016 Advanced Engineering Software (aes)
                       (Rational Tabling Version 23.0)
                    Release Date: 07/01/2016  License ID 1535

                            Analysis prepared by:

                                   Stantec                                   
                                                                             
                                                                             
                                                                             

  ************************** DESCRIPTION OF STUDY **************************
 * First Industrial - Banning, CA                                           *
 * POST PROJECT AREA A 100 YR                                               *
 * 2042611700 NEF 09-28-2022                                                *
  **************************************************************************

   FILE NAME: PA100YR.DAT                                       
   TIME/DATE OF STUDY: 18:43 09/28/2022
 ----------------------------------------------------------------------------
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
 ----------------------------------------------------------------------------
   USER SPECIFIED STORM EVENT(YEAR) =  100.00
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
   10-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) =  2.130
   10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  0.978
   100-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) =  3.860
   100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  1.780
   SLOPE OF 10-YEAR INTENSITY-DURATION CURVE =  0.4344152
   SLOPE OF 100-YEAR INTENSITY-DURATION CURVE =  0.4320075
   COMPUTED RAINFALL INTENSITY DATA:
   STORM EVENT =  100.00   1-HOUR INTENSITY(INCH/HOUR) =   1.780
   SLOPE OF INTENSITY DURATION CURVE = 0.4320
   RCFC&WCD HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
   NOTE: COMPUTE CONFLUENCE VALUES ACCORDING TO RCFC&WCD HYDROLOGY MANUAL
         AND IGNORE OTHER CONFLUENCE COMBINATIONS FOR DOWNSTREAM ANALYSES
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n)
 ===  =====  =========  =================  ======  ===== ====== ===== =======
   1   30.0     12.0    0.015/0.050/0.020   0.50    2.00 0.0313 0.125 0.0150

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
     1. Relative Flow-Depth =  0.50 FEET
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
     2. (Depth)*(Velocity) Constraint =  8.0 (FT*FT/S)
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

 ****************************************************************************
   FLOW PROCESS FROM NODE    101.01 TO NODE    101.02 IS CODE =  21
 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
          ASSUMED INITIAL SUBAREA UNIFORM
          DEVELOPMENT IS SINGLE FAMILY(1/2 ACRE)
   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   997.50
   UPSTREAM ELEVATION(FEET) =   2516.00
   DOWNSTREAM ELEVATION(FEET) =   2484.00
   ELEVATION DIFFERENCE(FEET) =     32.00
   TC = 0.422*[(  997.50**3)/(    32.00)]**.2 =   13.296
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.413
   SINGLE-FAMILY(1/2 ACRE LOT) RUNOFF COEFFICIENT = .6551
   SOIL CLASSIFICATION IS "A"
   SUBAREA RUNOFF(CFS) =     12.30
   TOTAL AREA(ACRES) =      5.50   TOTAL RUNOFF(CFS) =     12.30

 ****************************************************************************
   FLOW PROCESS FROM NODE    101.02 TO NODE    101.03 IS CODE =  62
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) = 2484.00  DOWNSTREAM ELEVATION(FEET) = 2476.00
   STREET LENGTH(FEET) =   331.40   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  12.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.050

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      18.17
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.58
     HALFSTREET FLOOD WIDTH(FEET) =   14.73
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    5.97
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    3.48
   STREET FLOW TRAVEL TIME(MIN.) =   0.92   Tc(MIN.) =   14.22
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.315
   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .4853
   SOIL CLASSIFICATION IS "A"
   SUBAREA AREA(ACRES) =    7.30      SUBAREA RUNOFF(CFS) =   11.74
   TOTAL AREA(ACRES) =       12.8        PEAK FLOW RATE(CFS) =      24.04

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.64   HALFSTREET FLOOD WIDTH(FEET) =  18.34
   FLOW VELOCITY(FEET/SEC.) =  6.17   DEPTH*VELOCITY(FT*FT/SEC.) =   3.92
   *NOTE: INITIAL SUBAREA NOMOGRAPH WITH SUBAREA PARAMETERS,
          AND L =  331.4 FT WITH ELEVATION-DROP =   8.0 FT, IS   13.5 CFS,
          WHICH EXCEEDS THE TOP-OF-CURB STREET CAPACITY AT NODE    101.03
   LONGEST FLOWPATH FROM NODE    101.01 TO NODE    101.03 =    1328.90 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    101.03 TO NODE    101.04 IS CODE =  62
 ----------------------------------------------------------------------------



   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) = 2476.00  DOWNSTREAM ELEVATION(FEET) = 2452.00
   STREET LENGTH(FEET) =   736.90   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  12.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.050

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      36.85
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.69
     HALFSTREET FLOOD WIDTH(FEET) =   22.16
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    7.37
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    5.08
   STREET FLOW TRAVEL TIME(MIN.) =   1.67   Tc(MIN.) =   15.89
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.160
   SINGLE-FAMILY(1/4 ACRE LOT) RUNOFF COEFFICIENT = .6873
   SOIL CLASSIFICATION IS "A"
   SUBAREA AREA(ACRES) =   11.80      SUBAREA RUNOFF(CFS) =   25.63
   TOTAL AREA(ACRES) =       24.6        PEAK FLOW RATE(CFS) =      49.67

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.75   HALFSTREET FLOOD WIDTH(FEET) =  26.43
   FLOW VELOCITY(FEET/SEC.) =  7.66   DEPTH*VELOCITY(FT*FT/SEC.) =   5.75
   *NOTE: INITIAL SUBAREA NOMOGRAPH WITH SUBAREA PARAMETERS,
          AND L =  736.9 FT WITH ELEVATION-DROP =  24.0 FT, IS   30.9 CFS,
          WHICH EXCEEDS THE TOP-OF-CURB STREET CAPACITY AT NODE    101.04
   LONGEST FLOWPATH FROM NODE    101.01 TO NODE    101.04 =    2065.80 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    101.04 TO NODE    101.05 IS CODE =  52
 ----------------------------------------------------------------------------
   >>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   2452.00  DOWNSTREAM(FEET) =   2412.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =  1260.30   CHANNEL SLOPE =  0.0317
   CHANNEL FLOW THRU SUBAREA(CFS) =      49.67
   FLOW VELOCITY(FEET/SEC) =   6.88 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
   TRAVEL TIME(MIN.) =   3.05   Tc(MIN.) =   18.94
   LONGEST FLOWPATH FROM NODE    101.01 TO NODE    101.05 =    3326.10 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    101.04 TO NODE    101.05 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.929
   SINGLE-FAMILY(1/4 ACRE LOT) RUNOFF COEFFICIENT = .6787
   SOIL CLASSIFICATION IS "A"
   SUBAREA AREA(ACRES) =   17.00   SUBAREA RUNOFF(CFS) =   33.80

   TOTAL AREA(ACRES) =       41.6   TOTAL RUNOFF(CFS) =      83.47
   TC(MIN.) =   18.94

 ****************************************************************************
   FLOW PROCESS FROM NODE    101.05 TO NODE    101.05 IS CODE =  13
 ----------------------------------------------------------------------------
   >>>>>CLEAR THE MAIN-STREAM MEMORY<<<<<
 ============================================================================

 +--------------------------------------------------------------------------+
 | The street crown capacity is exceeded. Flow is split to downstream       |
 | Node 101.06 (east) and 102.6 (south)                                     |
 |                                                                          |
 +--------------------------------------------------------------------------+

 ****************************************************************************
   FLOW PROCESS FROM NODE    101.05 TO NODE    101.05 IS CODE =   7
 ----------------------------------------------------------------------------
   >>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<
 ============================================================================
   USER-SPECIFIED VALUES ARE AS FOLLOWS:
   TC(MIN) =  18.94   RAIN INTENSITY(INCH/HOUR) =  2.93
   TOTAL AREA(ACRES) =    11.50   TOTAL RUNOFF(CFS) =     23.00

 ****************************************************************************
   FLOW PROCESS FROM NODE    101.05 TO NODE    101.06 IS CODE =  62
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) = 2412.00  DOWNSTREAM ELEVATION(FEET) = 2360.00
   STREET LENGTH(FEET) =  1794.90   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  12.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.050

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      37.13
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.57
     HALFSTREET FLOOD WIDTH(FEET) =   13.74
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    6.53
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    3.72
   STREET FLOW TRAVEL TIME(MIN.) =   4.58   Tc(MIN.) =   23.52
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.668
   SINGLE-FAMILY(1-ACRE LOT) RUNOFF COEFFICIENT = .5292
   SOIL CLASSIFICATION IS "A"
   SUBAREA AREA(ACRES) =   20.00      SUBAREA RUNOFF(CFS) =   28.23
   TOTAL AREA(ACRES) =       31.5        PEAK FLOW RATE(CFS) =      51.23

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.63   HALFSTREET FLOOD WIDTH(FEET) =  18.01
   FLOW VELOCITY(FEET/SEC.) =  6.72   DEPTH*VELOCITY(FT*FT/SEC.) =   4.24



   *NOTE: INITIAL SUBAREA NOMOGRAPH WITH SUBAREA PARAMETERS,
          AND L = 1794.9 FT WITH ELEVATION-DROP =  52.0 FT, IS   31.8 CFS,
          WHICH EXCEEDS THE TOP-OF-CURB STREET CAPACITY AT NODE    101.06
   LONGEST FLOWPATH FROM NODE    101.01 TO NODE    101.06 =    5121.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    101.06 TO NODE    101.06 IS CODE =  10
 ----------------------------------------------------------------------------
   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<
 ============================================================================

 ****************************************************************************
   FLOW PROCESS FROM NODE    102.10 TO NODE    102.20 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
          ASSUMED INITIAL SUBAREA UNIFORM
          DEVELOPMENT IS SINGLE FAMILY (1/4 ACRE) 
   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   764.30
   UPSTREAM ELEVATION(FEET) =   2464.00
   DOWNSTREAM ELEVATION(FEET) =   2436.00
   ELEVATION DIFFERENCE(FEET) =     28.00
   TC = 0.393*[(  764.30**3)/(    28.00)]**.2 =   10.826
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.730
   SINGLE-FAMILY(1/4 ACRE LOT) RUNOFF COEFFICIENT = .7057
   SOIL CLASSIFICATION IS "A"
   SUBAREA RUNOFF(CFS) =      6.58
   TOTAL AREA(ACRES) =      2.50   TOTAL RUNOFF(CFS) =      6.58

 ****************************************************************************
   FLOW PROCESS FROM NODE    102.20 TO NODE    102.30 IS CODE =  62
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) = 2436.00  DOWNSTREAM ELEVATION(FEET) = 2412.00
   STREET LENGTH(FEET) =   690.60   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  12.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.050

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      10.23
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.45
     HALFSTREET FLOOD WIDTH(FEET) =    7.89
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    6.22
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    2.81
   STREET FLOW TRAVEL TIME(MIN.) =   1.85   Tc(MIN.) =   12.68
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.484
   SINGLE-FAMILY(1/4 ACRE LOT) RUNOFF COEFFICIENT = .6982
   SOIL CLASSIFICATION IS "A"

   SUBAREA AREA(ACRES) =    3.00      SUBAREA RUNOFF(CFS) =    7.30
   TOTAL AREA(ACRES) =        5.5        PEAK FLOW RATE(CFS) =      13.88

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.50   HALFSTREET FLOOD WIDTH(FEET) =   8.93
   FLOW VELOCITY(FEET/SEC.) =  6.73   DEPTH*VELOCITY(FT*FT/SEC.) =   3.37
   LONGEST FLOWPATH FROM NODE    102.10 TO NODE    102.30 =    1454.90 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    102.30 TO NODE    102.40 IS CODE =  62
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) = 2412.00  DOWNSTREAM ELEVATION(FEET) = 2404.00
   STREET LENGTH(FEET) =   327.70   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  12.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.050

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      19.64
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.60
     HALFSTREET FLOOD WIDTH(FEET) =   15.60
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    6.07
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    3.62
   STREET FLOW TRAVEL TIME(MIN.) =   0.90   Tc(MIN.) =   13.57
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.383
   SINGLE-FAMILY(1/4 ACRE LOT) RUNOFF COEFFICIENT = .6949
   SOIL CLASSIFICATION IS "A"
   SUBAREA AREA(ACRES) =    4.90      SUBAREA RUNOFF(CFS) =   11.52
   TOTAL AREA(ACRES) =       10.4        PEAK FLOW RATE(CFS) =      25.40

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.64   HALFSTREET FLOOD WIDTH(FEET) =  18.99
   FLOW VELOCITY(FEET/SEC.) =  6.24   DEPTH*VELOCITY(FT*FT/SEC.) =   4.02
   *NOTE: INITIAL SUBAREA NOMOGRAPH WITH SUBAREA PARAMETERS,
          AND L =  327.7 FT WITH ELEVATION-DROP =   8.0 FT, IS   14.7 CFS,
          WHICH EXCEEDS THE TOP-OF-CURB STREET CAPACITY AT NODE    102.40
   LONGEST FLOWPATH FROM NODE    102.10 TO NODE    102.40 =    1782.60 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    102.40 TO NODE    102.50 IS CODE =  62
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) = 2404.00  DOWNSTREAM ELEVATION(FEET) = 2400.00
   STREET LENGTH(FEET) =   339.70   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  12.00



   INSIDE STREET CROSSFALL(DECIMAL) =  0.015
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.050

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      29.40
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.75
     HALFSTREET FLOOD WIDTH(FEET) =   26.10
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    4.62
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    3.45
   STREET FLOW TRAVEL TIME(MIN.) =   1.22   Tc(MIN.) =   14.80
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.259
   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .4814
   SOIL CLASSIFICATION IS "A"
   SUBAREA AREA(ACRES) =    5.10      SUBAREA RUNOFF(CFS) =    8.00
   TOTAL AREA(ACRES) =       15.5        PEAK FLOW RATE(CFS) =      33.40

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.77   HALFSTREET FLOOD WIDTH(FEET) =  28.07
   FLOW VELOCITY(FEET/SEC.) =  4.69   DEPTH*VELOCITY(FT*FT/SEC.) =   3.63
   *NOTE: INITIAL SUBAREA NOMOGRAPH WITH SUBAREA PARAMETERS,
          AND L =  339.7 FT WITH ELEVATION-DROP =   4.0 FT, IS    8.5 CFS,
          WHICH EXCEEDS THE TOP-OF-CURB STREET CAPACITY AT NODE    102.50
   LONGEST FLOWPATH FROM NODE    102.10 TO NODE    102.50 =    2122.30 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    102.50 TO NODE    102.60 IS CODE =  62
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) = 2400.00  DOWNSTREAM ELEVATION(FEET) = 2392.00
   STREET LENGTH(FEET) =   467.10   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  12.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.050

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      39.79
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.77
     HALFSTREET FLOOD WIDTH(FEET) =   27.85
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    5.66
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    4.36
   STREET FLOW TRAVEL TIME(MIN.) =   1.38   Tc(MIN.) =   16.18
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.136
   SINGLE-FAMILY(1-ACRE LOT) RUNOFF COEFFICIENT = .5582
   SOIL CLASSIFICATION IS "A"
   SUBAREA AREA(ACRES) =    7.30      SUBAREA RUNOFF(CFS) =   12.78

   TOTAL AREA(ACRES) =       22.8        PEAK FLOW RATE(CFS) =      46.18

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.80   HALFSTREET FLOOD WIDTH(FEET) =  30.15
   FLOW VELOCITY(FEET/SEC.) =  5.78   DEPTH*VELOCITY(FT*FT/SEC.) =   4.65
   *NOTE: INITIAL SUBAREA NOMOGRAPH WITH SUBAREA PARAMETERS,
          AND L =  467.1 FT WITH ELEVATION-DROP =   8.0 FT, IS   14.9 CFS,
          WHICH EXCEEDS THE TOP-OF-CURB STREET CAPACITY AT NODE    102.60
   LONGEST FLOWPATH FROM NODE    102.10 TO NODE    102.60 =    2589.40 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    102.10 TO NODE    102.60 IS CODE =  10
 ----------------------------------------------------------------------------
   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<<
 ============================================================================

 +--------------------------------------------------------------------------+
 | Addition of split flow from Gilman Street via Cherry Street              |
 | Upstream Split is from Node 101.05                                       |
 |                                                                          |
 +--------------------------------------------------------------------------+

 ****************************************************************************
   FLOW PROCESS FROM NODE    101.05 TO NODE    102.60 IS CODE =   7
 ----------------------------------------------------------------------------
   >>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<
 ============================================================================
   USER-SPECIFIED VALUES ARE AS FOLLOWS:
   TC(MIN) =  18.94   RAIN INTENSITY(INCH/HOUR) =  2.93
   TOTAL AREA(ACRES) =    30.10   TOTAL RUNOFF(CFS) =     60.47

 ****************************************************************************
   FLOW PROCESS FROM NODE    102.60 TO NODE    102.60 IS CODE =  11
 ----------------------------------------------------------------------------
   >>>>>CONFLUENCE MEMORY BANK # 2 WITH THE MAIN-STREAM MEMORY<<<<<
 ============================================================================

   ** MAIN STREAM CONFLUENCE DATA **
   STREAM     RUNOFF      Tc      INTENSITY     AREA
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE)
       1       60.47    18.94       2.929       30.10
   LONGEST FLOWPATH FROM NODE    102.10 TO NODE    102.60 =    2589.40 FEET.

   ** MEMORY BANK #  2 CONFLUENCE DATA **
   STREAM     RUNOFF      Tc      INTENSITY     AREA
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE)
       1       46.18    16.18       3.136       22.80
   LONGEST FLOWPATH FROM NODE    102.10 TO NODE    102.60 =    2589.40 FEET.

  *********************************WARNING**********************************
   IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED
   ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA
   WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW.
  **************************************************************************

   ** PEAK FLOW RATE TABLE **
   STREAM    RUNOFF       Tc      INTENSITY
   NUMBER     (CFS)     (MIN.)   (INCH/HOUR)
       1      97.82      16.18        3.136



       2     103.60      18.94        2.929

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =     103.60   Tc(MIN.) =   18.94
   TOTAL AREA(ACRES) =       52.9

 ****************************************************************************
   FLOW PROCESS FROM NODE    102.60 TO NODE    102.60 IS CODE =  13
 ----------------------------------------------------------------------------
   >>>>>CLEAR THE MAIN-STREAM MEMORY<<<<<
 ============================================================================

 +--------------------------------------------------------------------------+
 | Split Flow #2: The street crown capacity is exceeded.                    |
 | Flow is split to downstream node 101.06 (east) and all flow exceeding    |
 | crown flows out of the system, to exterior catchment area                |
 +--------------------------------------------------------------------------+

 ****************************************************************************
   FLOW PROCESS FROM NODE    102.60 TO NODE    102.60 IS CODE =   7
 ----------------------------------------------------------------------------
   >>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<
 ============================================================================
   USER-SPECIFIED VALUES ARE AS FOLLOWS:
   TC(MIN) =  18.94   RAIN INTENSITY(INCH/HOUR) =  2.93
   TOTAL AREA(ACRES) =    52.90   TOTAL RUNOFF(CFS) =     21.00

 ****************************************************************************
   FLOW PROCESS FROM NODE    102.60 TO NODE    101.06 IS CODE =  62
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) = 2392.00  DOWNSTREAM ELEVATION(FEET) = 2360.00
   STREET LENGTH(FEET) =  1108.80   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  12.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.050

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      21.01
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.59
     HALFSTREET FLOOD WIDTH(FEET) =   15.38
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    6.60
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    3.91
   STREET FLOW TRAVEL TIME(MIN.) =   2.80   Tc(MIN.) =   21.74
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.760
   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .4441
   SOIL CLASSIFICATION IS "A"
   SUBAREA AREA(ACRES) =    0.01      SUBAREA RUNOFF(CFS) =    0.01
   TOTAL AREA(ACRES) =       52.9        PEAK FLOW RATE(CFS) =      21.01

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.59   HALFSTREET FLOOD WIDTH(FEET) =  15.38
   FLOW VELOCITY(FEET/SEC.) =  6.60   DEPTH*VELOCITY(FT*FT/SEC.) =   3.91
   LONGEST FLOWPATH FROM NODE    102.10 TO NODE    101.06 =    3698.20 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    102.10 TO NODE    101.06 IS CODE =  11
 ----------------------------------------------------------------------------
   >>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<
 ============================================================================

   ** MAIN STREAM CONFLUENCE DATA **
   STREAM     RUNOFF      Tc      INTENSITY     AREA
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE)
       1       21.01    21.74       2.760       52.91
   LONGEST FLOWPATH FROM NODE    102.10 TO NODE    101.06 =    3698.20 FEET.

   ** MEMORY BANK #  1 CONFLUENCE DATA **
   STREAM     RUNOFF      Tc      INTENSITY     AREA
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE)
       1       51.23    23.52       2.668       31.50
   LONGEST FLOWPATH FROM NODE    101.01 TO NODE    101.06 =    5121.00 FEET.

  *********************************WARNING**********************************
   IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED
   ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA
   WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW.
  **************************************************************************

   ** PEAK FLOW RATE TABLE **
   STREAM    RUNOFF       Tc      INTENSITY
   NUMBER     (CFS)     (MIN.)   (INCH/HOUR)
       1      68.37      21.74        2.760
       2      71.54      23.52        2.668

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      71.54   Tc(MIN.) =   23.52
   TOTAL AREA(ACRES) =       84.4

 ****************************************************************************
   FLOW PROCESS FROM NODE    101.06 TO NODE    101.07 IS CODE =  52
 ----------------------------------------------------------------------------
   >>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   2360.00  DOWNSTREAM(FEET) =   2290.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =  1696.70   CHANNEL SLOPE =  0.0413
   CHANNEL FLOW THRU SUBAREA(CFS) =      71.54
   FLOW VELOCITY(FEET/SEC) =   8.73 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
   TRAVEL TIME(MIN.) =   3.24   Tc(MIN.) =   26.76
   LONGEST FLOWPATH FROM NODE    101.01 TO NODE    101.07 =    6817.70 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    101.06 TO NODE    101.07 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.523
   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .4239



   SOIL CLASSIFICATION IS "A"
   SUBAREA AREA(ACRES) =   54.00   SUBAREA RUNOFF(CFS) =   57.75
   TOTAL AREA(ACRES) =      138.4   TOTAL RUNOFF(CFS) =     129.30
   TC(MIN.) =   26.76

 ****************************************************************************
   FLOW PROCESS FROM NODE    101.07 TO NODE    101.07 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =   26.76
   RAINFALL INTENSITY(INCH/HR) =   2.52
   TOTAL STREAM AREA(ACRES) =   138.41
   PEAK FLOW RATE(CFS) AT CONFLUENCE =    129.30

 ****************************************************************************
   FLOW PROCESS FROM NODE    103.10 TO NODE    103.20 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
          ASSUMED INITIAL SUBAREA UNIFORM
          DEVELOPMENT IS COMMERCIAL
   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   494.21
   UPSTREAM ELEVATION(FEET) =   2336.00
   DOWNSTREAM ELEVATION(FEET) =   2313.00
   ELEVATION DIFFERENCE(FEET) =     23.00
   TC = 0.303*[(  494.21**3)/(    23.00)]**.2 =    6.692
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.591
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8657
   SOIL CLASSIFICATION IS "A"
   SUBAREA RUNOFF(CFS) =      3.97
   TOTAL AREA(ACRES) =      1.00   TOTAL RUNOFF(CFS) =      3.97

 ****************************************************************************
   FLOW PROCESS FROM NODE    103.20 TO NODE    101.07 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =  2313.00  DOWNSTREAM(FEET) =  2290.00
   FLOW LENGTH(FEET) =   767.50   MANNING'S N =  0.013
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000
   DEPTH OF FLOW IN  18.0 INCH PIPE IS   5.8 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.09
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =       3.97
   PIPE TRAVEL TIME(MIN.) =   1.58    Tc(MIN.) =    8.27
   LONGEST FLOWPATH FROM NODE    103.10 TO NODE    101.07 =    1261.71 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    103.10 TO NODE    101.07 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =    8.27
   RAINFALL INTENSITY(INCH/HR) =   4.19
   TOTAL STREAM AREA(ACRES) =     1.00
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      3.97

   ** CONFLUENCE DATA **
   STREAM     RUNOFF       Tc      INTENSITY      AREA
   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)
       1      129.30    26.76        2.523        138.41
       2        3.97     8.27        4.189          1.00

  *********************************WARNING**********************************
   IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED
   ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA
   WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW.
  **************************************************************************

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
       1       43.95     8.27       4.189
       2      131.69    26.76       2.523

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =     131.69   Tc(MIN.) =   26.76
   TOTAL AREA(ACRES) =      139.4
   LONGEST FLOWPATH FROM NODE    101.01 TO NODE    101.07 =    6817.70 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    101.07 TO NODE    101.08 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =  2290.00  DOWNSTREAM(FEET) =  2275.00
   FLOW LENGTH(FEET) =   364.80   MANNING'S N =  0.013
   DEPTH OF FLOW IN  36.0 INCH PIPE IS  29.5 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  21.26
   ESTIMATED PIPE DIAMETER(INCH) =  36.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     131.69
   PIPE TRAVEL TIME(MIN.) =   0.29    Tc(MIN.) =   27.05
   LONGEST FLOWPATH FROM NODE    101.01 TO NODE    101.08 =    7182.50 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    101.07 TO NODE    101.08 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.511
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8523
   SOIL CLASSIFICATION IS "A"
   SUBAREA AREA(ACRES) =    2.00   SUBAREA RUNOFF(CFS) =    4.28
   TOTAL AREA(ACRES) =      141.4   TOTAL RUNOFF(CFS) =     135.97
   TC(MIN.) =   27.05



 ****************************************************************************
   FLOW PROCESS FROM NODE    101.08 TO NODE    101.09 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =  2275.00  DOWNSTREAM(FEET) =  2250.00
   FLOW LENGTH(FEET) =   893.90   MANNING'S N =  0.013
   DEPTH OF FLOW IN  42.0 INCH PIPE IS  29.2 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  19.06
   ESTIMATED PIPE DIAMETER(INCH) =  42.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     135.97
   PIPE TRAVEL TIME(MIN.) =   0.78    Tc(MIN.) =   27.83
   LONGEST FLOWPATH FROM NODE    101.01 TO NODE    101.09 =    8076.40 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    101.08 TO NODE    101.09 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.481
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8520
   SOIL CLASSIFICATION IS "A"
   SUBAREA AREA(ACRES) =    1.60   SUBAREA RUNOFF(CFS) =    3.38
   TOTAL AREA(ACRES) =      143.0   TOTAL RUNOFF(CFS) =     139.35
   TC(MIN.) =   27.83

 ****************************************************************************
   FLOW PROCESS FROM NODE    101.08 TO NODE    101.09 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.481
   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .4201
   SOIL CLASSIFICATION IS "A"
   SUBAREA AREA(ACRES) =   27.60   SUBAREA RUNOFF(CFS) =   28.76
   TOTAL AREA(ACRES) =      170.6   TOTAL RUNOFF(CFS) =     168.12
   TC(MIN.) =   27.83

 ****************************************************************************
   FLOW PROCESS FROM NODE    101.09 TO NODE    101.10 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =  2250.00  DOWNSTREAM(FEET) =  2240.60
   FLOW LENGTH(FEET) =   269.10   MANNING'S N =  0.013
   DEPTH OF FLOW IN  42.0 INCH PIPE IS  31.7 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  21.61
   ESTIMATED PIPE DIAMETER(INCH) =  42.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     168.12
   PIPE TRAVEL TIME(MIN.) =   0.21    Tc(MIN.) =   28.04
   LONGEST FLOWPATH FROM NODE    101.01 TO NODE    101.10 =    8345.50 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    101.10 TO NODE    101.10 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 ============================================================================

   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =   28.04
   RAINFALL INTENSITY(INCH/HR) =   2.47
   TOTAL STREAM AREA(ACRES) =   170.61
   PEAK FLOW RATE(CFS) AT CONFLUENCE =    168.12

 ****************************************************************************
   FLOW PROCESS FROM NODE    104.01 TO NODE    104.02 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
          ASSUMED INITIAL SUBAREA UNIFORM
          DEVELOPMENT IS COMMERCIAL
   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   670.00
   UPSTREAM ELEVATION(FEET) =   2333.00
   DOWNSTREAM ELEVATION(FEET) =   2264.00
   ELEVATION DIFFERENCE(FEET) =     69.00
   TC = 0.303*[(  670.00**3)/(    69.00)]**.2 =    6.449
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.666
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8660
   SOIL CLASSIFICATION IS "A"
   SUBAREA RUNOFF(CFS) =     23.43
   TOTAL AREA(ACRES) =      5.80   TOTAL RUNOFF(CFS) =     23.43

 ****************************************************************************
   FLOW PROCESS FROM NODE    104.02 TO NODE    104.03 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =  2264.00  DOWNSTREAM(FEET) =  2262.60
   FLOW LENGTH(FEET) =   345.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  30.0 INCH PIPE IS  22.7 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.89
   ESTIMATED PIPE DIAMETER(INCH) =  30.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      23.43
   PIPE TRAVEL TIME(MIN.) =   0.98    Tc(MIN.) =    7.43
   LONGEST FLOWPATH FROM NODE    104.01 TO NODE    104.03 =    1015.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    104.02 TO NODE    104.03 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.390
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8647
   SOIL CLASSIFICATION IS "A"
   SUBAREA AREA(ACRES) =    7.00   SUBAREA RUNOFF(CFS) =   26.57
   TOTAL AREA(ACRES) =       12.8   TOTAL RUNOFF(CFS) =      50.00
   TC(MIN.) =    7.43

 ****************************************************************************
   FLOW PROCESS FROM NODE    104.03 TO NODE    104.04 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================



   ELEVATION DATA: UPSTREAM(FEET) =  2262.60  DOWNSTREAM(FEET) =  2258.90
   FLOW LENGTH(FEET) =   938.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  39.0 INCH PIPE IS  31.6 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.95
   ESTIMATED PIPE DIAMETER(INCH) =  39.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      50.00
   PIPE TRAVEL TIME(MIN.) =   2.25    Tc(MIN.) =    9.68
   LONGEST FLOWPATH FROM NODE    104.01 TO NODE    104.04 =    1953.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    104.03 TO NODE    104.04 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.915
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8622
   SOIL CLASSIFICATION IS "A"
   SUBAREA AREA(ACRES) =   10.70   SUBAREA RUNOFF(CFS) =   36.12
   TOTAL AREA(ACRES) =       23.5   TOTAL RUNOFF(CFS) =      86.13
   TC(MIN.) =    9.68

 ****************************************************************************
   FLOW PROCESS FROM NODE    104.04 TO NODE    104.05 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =  2258.90  DOWNSTREAM(FEET) =  2254.00
   FLOW LENGTH(FEET) =   289.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  39.0 INCH PIPE IS  26.9 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  14.10
   ESTIMATED PIPE DIAMETER(INCH) =  39.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      86.13
   PIPE TRAVEL TIME(MIN.) =   0.34    Tc(MIN.) =   10.02
   LONGEST FLOWPATH FROM NODE    104.01 TO NODE    104.05 =    2242.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    104.04 TO NODE    104.05 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.857
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8619
   SOIL CLASSIFICATION IS "A"
   SUBAREA AREA(ACRES) =    9.80   SUBAREA RUNOFF(CFS) =   32.58
   TOTAL AREA(ACRES) =       33.3   TOTAL RUNOFF(CFS) =     118.70
   TC(MIN.) =   10.02

 ****************************************************************************
   FLOW PROCESS FROM NODE    104.05 TO NODE    101.10 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =  2254.00  DOWNSTREAM(FEET) =  2240.60
   FLOW LENGTH(FEET) =   518.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  39.0 INCH PIPE IS  29.4 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  17.70
   ESTIMATED PIPE DIAMETER(INCH) =  39.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =     118.70
   PIPE TRAVEL TIME(MIN.) =   0.49    Tc(MIN.) =   10.51
   LONGEST FLOWPATH FROM NODE    104.01 TO NODE    101.10 =    2760.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    104.01 TO NODE    101.10 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =   10.51
   RAINFALL INTENSITY(INCH/HR) =   3.78
   TOTAL STREAM AREA(ACRES) =    33.30
   PEAK FLOW RATE(CFS) AT CONFLUENCE =    118.70

   ** CONFLUENCE DATA **
   STREAM     RUNOFF       Tc      INTENSITY      AREA
   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)
       1      168.12    28.04        2.473        170.61
       2      118.70    10.51        3.779         33.30

  *********************************WARNING**********************************
   IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED
   ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA
   WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW.
  **************************************************************************

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
       1      181.70    10.51       3.779
       2      245.79    28.04       2.473

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =     245.79   Tc(MIN.) =   28.04
   TOTAL AREA(ACRES) =      203.9
   LONGEST FLOWPATH FROM NODE    101.01 TO NODE    101.10 =    8345.50 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    101.10 TO NODE    101.11 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =  2240.60  DOWNSTREAM(FEET) =  2238.00
   FLOW LENGTH(FEET) =   280.10   MANNING'S N =  0.013
   DEPTH OF FLOW IN  63.0 INCH PIPE IS  46.0 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  14.52
   ESTIMATED PIPE DIAMETER(INCH) =  63.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     245.79
   PIPE TRAVEL TIME(MIN.) =   0.32    Tc(MIN.) =   28.36
   LONGEST FLOWPATH FROM NODE    101.01 TO NODE    101.11 =    8625.60 FEET.

 ****************************************************************************

peak run off at
chambers



   FLOW PROCESS FROM NODE    101.10 TO NODE    101.11 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.461
   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .4183
   SOIL CLASSIFICATION IS "A"
   SUBAREA AREA(ACRES) =    0.70   SUBAREA RUNOFF(CFS) =    0.72
   TOTAL AREA(ACRES) =      204.6   TOTAL RUNOFF(CFS) =     246.52
   TC(MIN.) =   28.36

 ****************************************************************************
   FLOW PROCESS FROM NODE    101.10 TO NODE    101.11 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.461
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8518
   SOIL CLASSIFICATION IS "A"
   SUBAREA AREA(ACRES) =    0.70   SUBAREA RUNOFF(CFS) =    1.47
   TOTAL AREA(ACRES) =      205.3   TOTAL RUNOFF(CFS) =     247.98
   TC(MIN.) =   28.36
 ============================================================================
   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =      205.3  TC(MIN.) =     28.36
   PEAK FLOW RATE(CFS)   =     247.98
 ============================================================================
 ============================================================================
   END OF RATIONAL METHOD ANALYSIS
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 ____________________________________________________________________________

 ****************************************************************************

             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON

         RIVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT

                       (RCFC&WCD)  1978 HYDROLOGY MANUAL

          (c) Copyright 1982-2016 Advanced Engineering Software (aes)

                       (Rational Tabling Version 23.0)

                    Release Date: 07/01/2016  License ID 1535

                            Analysis prepared by:

                                   Stantec                                   

                                                                             

                                                                             

                                                                             

  ************************** DESCRIPTION OF STUDY **************************

 * First Industrial - Banning, CA                                           *

 * Post Project Area C 100YR                                                *

 * 2042611700 NEF 09-28-2022                                                *

  **************************************************************************

   FILE NAME: PAC100YR.DAT                                      

   TIME/DATE OF STUDY: 15:51 09/28/2022

 ----------------------------------------------------------------------------

   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

 ----------------------------------------------------------------------------

   USER SPECIFIED STORM EVENT(YEAR) =  100.00

   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00

   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95

   10-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) =  2.130

   10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  0.978

   100-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) =  3.860

   100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  1.780

   SLOPE OF 10-YEAR INTENSITY-DURATION CURVE =  0.4344152

   SLOPE OF 100-YEAR INTENSITY-DURATION CURVE =  0.4320075

   COMPUTED RAINFALL INTENSITY DATA:

   STORM EVENT =  100.00   1-HOUR INTENSITY(INCH/HOUR) =   1.780

   SLOPE OF INTENSITY DURATION CURVE = 0.4320

   RCFC&WCD HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

   NOTE: COMPUTE CONFLUENCE VALUES ACCORDING TO RCFC&WCD HYDROLOGY MANUAL

         AND IGNORE OTHER CONFLUENCE COMBINATIONS FOR DOWNSTREAM ANALYSES

   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING

      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR

 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n)

 ===  =====  =========  =================  ======  ===== ====== ===== =======

   1   30.0     12.0    0.015/0.050/0.020   0.50    2.00 0.0313 0.125 0.0150

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

     1. Relative Flow-Depth =  0.50 FEET

        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)

     2. (Depth)*(Velocity) Constraint =  8.0 (FT*FT/S)

   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN

    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

 ****************************************************************************

   FLOW PROCESS FROM NODE    300.01 TO NODE    300.02 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

          ASSUMED INITIAL SUBAREA UNIFORM

          DEVELOPMENT IS COMMERCIAL

   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   562.20

   UPSTREAM ELEVATION(FEET) =   2297.00

   DOWNSTREAM ELEVATION(FEET) =   2270.40

   ELEVATION DIFFERENCE(FEET) =     26.60

   TC = 0.303*[(  562.20**3)/(    26.60)]**.2 =    7.023

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.497

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8652

   SOIL CLASSIFICATION IS "A"

   SUBAREA RUNOFF(CFS) =      8.17

   TOTAL AREA(ACRES) =      2.10   TOTAL RUNOFF(CFS) =      8.17

 ****************************************************************************

   FLOW PROCESS FROM NODE    300.02 TO NODE    300.03 IS CODE =  52

 ----------------------------------------------------------------------------

   >>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =   2270.40  DOWNSTREAM(FEET) =   2266.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   244.70   CHANNEL SLOPE =  0.0180

   CHANNEL FLOW THRU SUBAREA(CFS) =       8.17

   FLOW VELOCITY(FEET/SEC) =   3.19 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

   TRAVEL TIME(MIN.) =   1.28   Tc(MIN.) =    8.30

   LONGEST FLOWPATH FROM NODE    300.01 TO NODE    300.03 =     806.90 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    300.02 TO NODE    300.03 IS CODE =  81

 ----------------------------------------------------------------------------

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

 ============================================================================

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.183

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8637

   SOIL CLASSIFICATION IS "A"

   SUBAREA AREA(ACRES) =    3.40   SUBAREA RUNOFF(CFS) =   12.28

   TOTAL AREA(ACRES) =        5.5   TOTAL RUNOFF(CFS) =      20.45

   TC(MIN.) =    8.30

 ****************************************************************************

   FLOW PROCESS FROM NODE    300.03 TO NODE    300.04 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =  2266.00  DOWNSTREAM(FEET) =  2262.50

   FLOW LENGTH(FEET) =   477.20   MANNING'S N =  0.013



   DEPTH OF FLOW IN  27.0 INCH PIPE IS  18.1 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.21

   ESTIMATED PIPE DIAMETER(INCH) =  27.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =      20.45

   PIPE TRAVEL TIME(MIN.) =   1.10    Tc(MIN.) =    9.41

   LONGEST FLOWPATH FROM NODE    300.01 TO NODE    300.04 =    1284.10 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    300.03 TO NODE    300.04 IS CODE =  81

 ----------------------------------------------------------------------------

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

 ============================================================================

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.963

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8625

   SOIL CLASSIFICATION IS "A"

   SUBAREA AREA(ACRES) =    6.50   SUBAREA RUNOFF(CFS) =   22.22

   TOTAL AREA(ACRES) =       12.0   TOTAL RUNOFF(CFS) =      42.67

   TC(MIN.) =    9.41

 ****************************************************************************

   FLOW PROCESS FROM NODE    300.04 TO NODE    300.05 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =  2262.50  DOWNSTREAM(FEET) =  2259.90

   FLOW LENGTH(FEET) =   659.20   MANNING'S N =  0.013

   DEPTH OF FLOW IN  39.0 INCH PIPE IS  27.5 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.83

   ESTIMATED PIPE DIAMETER(INCH) =  39.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =      42.67

   PIPE TRAVEL TIME(MIN.) =   1.61    Tc(MIN.) =   11.01

   LONGEST FLOWPATH FROM NODE    300.01 TO NODE    300.05 =    1943.30 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    300.04 TO NODE    300.05 IS CODE =  81

 ----------------------------------------------------------------------------

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

 ============================================================================

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.702

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8610

   SOIL CLASSIFICATION IS "A"

   SUBAREA AREA(ACRES) =    7.50   SUBAREA RUNOFF(CFS) =   23.91

   TOTAL AREA(ACRES) =       19.5   TOTAL RUNOFF(CFS) =      66.58

   TC(MIN.) =   11.01

 ****************************************************************************

   FLOW PROCESS FROM NODE    300.04 TO NODE    300.05 IS CODE =  81

 ----------------------------------------------------------------------------

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

 ============================================================================

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.702

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8610

   SOIL CLASSIFICATION IS "A"

   SUBAREA AREA(ACRES) =    6.60   SUBAREA RUNOFF(CFS) =   21.04

   TOTAL AREA(ACRES) =       26.1   TOTAL RUNOFF(CFS) =      87.61

   TC(MIN.) =   11.01

 ****************************************************************************

   FLOW PROCESS FROM NODE    300.05 TO NODE    300.06 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =  2259.90  DOWNSTREAM(FEET) =  2217.00

   FLOW LENGTH(FEET) =   585.50   MANNING'S N =  0.013

   DEPTH OF FLOW IN  30.0 INCH PIPE IS  20.5 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  24.55

   ESTIMATED PIPE DIAMETER(INCH) =  30.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =      87.61

   PIPE TRAVEL TIME(MIN.) =   0.40    Tc(MIN.) =   11.41

   LONGEST FLOWPATH FROM NODE    300.01 TO NODE    300.06 =    2528.80 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    300.05 TO NODE    300.06 IS CODE =  81

 ----------------------------------------------------------------------------

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

 ============================================================================

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.646

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8606

   SOIL CLASSIFICATION IS "A"

   SUBAREA AREA(ACRES) =    0.31   SUBAREA RUNOFF(CFS) =    0.97

   TOTAL AREA(ACRES) =       26.4   TOTAL RUNOFF(CFS) =      88.59

   TC(MIN.) =   11.41

 ****************************************************************************

   FLOW PROCESS FROM NODE    300.05 TO NODE    300.06 IS CODE =  81

 ----------------------------------------------------------------------------

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

 ============================================================================

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.646

   MOBILE HOME PARK DEVELOPMENT RUNOFF COEFFICIENT = .8016

   SOIL CLASSIFICATION IS "A"

   SUBAREA AREA(ACRES) =    7.20   SUBAREA RUNOFF(CFS) =   21.04

   TOTAL AREA(ACRES) =       33.6   TOTAL RUNOFF(CFS) =     109.63

   TC(MIN.) =   11.41

 ****************************************************************************

   FLOW PROCESS FROM NODE    300.06 TO NODE    300.07 IS CODE =  52

 ----------------------------------------------------------------------------

   >>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =   2217.00  DOWNSTREAM(FEET) =   2212.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   586.00   CHANNEL SLOPE =  0.0085

   CHANNEL FLOW THRU SUBAREA(CFS) =     109.63

   FLOW VELOCITY(FEET/SEC) =   4.51 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

   TRAVEL TIME(MIN.) =   2.17   Tc(MIN.) =   13.58



   LONGEST FLOWPATH FROM NODE    300.01 TO NODE    300.07 =    3114.80 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    300.07 TO NODE    300.07 IS CODE =  10

 ----------------------------------------------------------------------------

   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<

 ============================================================================

 ****************************************************************************

   FLOW PROCESS FROM NODE    302.00 TO NODE    302.10 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

          ASSUMED INITIAL SUBAREA UNIFORM

          DEVELOPMENT IS COMMERCIAL

   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   466.70

   UPSTREAM ELEVATION(FEET) =   2294.50

   DOWNSTREAM ELEVATION(FEET) =   2276.40

   ELEVATION DIFFERENCE(FEET) =     18.10

   TC = 0.303*[(  466.70**3)/(    18.10)]**.2 =    6.784

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.564

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8655

   SOIL CLASSIFICATION IS "A"

   SUBAREA RUNOFF(CFS) =      3.16

   TOTAL AREA(ACRES) =      0.80   TOTAL RUNOFF(CFS) =      3.16

 ****************************************************************************

   FLOW PROCESS FROM NODE    302.10 TO NODE    302.20 IS CODE =  62

 ----------------------------------------------------------------------------

   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<

 ============================================================================

   UPSTREAM ELEVATION(FEET) = 2276.40  DOWNSTREAM ELEVATION(FEET) = 2255.10

   STREET LENGTH(FEET) =   888.80   CURB HEIGHT(INCHES) =  6.0

   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  12.00

   INSIDE STREET CROSSFALL(DECIMAL) =  0.015

   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.050

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2

   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020

   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150

   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       5.78

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

     STREET FLOW DEPTH(FEET) =  0.31

     HALFSTREET FLOOD WIDTH(FEET) =    5.02

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    4.03

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.24

   STREET FLOW TRAVEL TIME(MIN.) =   3.67   Tc(MIN.) =   10.46

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.786

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8615

   SOIL CLASSIFICATION IS "A"

   SUBAREA AREA(ACRES) =    1.60      SUBAREA RUNOFF(CFS) =    5.22

   TOTAL AREA(ACRES) =        2.4        PEAK FLOW RATE(CFS) =       8.38

   END OF SUBAREA STREET FLOW HYDRAULICS:

   DEPTH(FEET) = 0.35   HALFSTREET FLOOD WIDTH(FEET) =   5.89

   FLOW VELOCITY(FEET/SEC.) =  4.39   DEPTH*VELOCITY(FT*FT/SEC.) =   1.54

   LONGEST FLOWPATH FROM NODE    302.00 TO NODE    302.20 =    1355.50 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    302.20 TO NODE    302.30 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =  2255.10  DOWNSTREAM(FEET) =  2233.30

   FLOW LENGTH(FEET) =   524.90   MANNING'S N =  0.013

   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

   DEPTH OF FLOW IN  18.0 INCH PIPE IS   7.9 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  11.16

   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =       8.38

   PIPE TRAVEL TIME(MIN.) =   0.78    Tc(MIN.) =   11.24

   LONGEST FLOWPATH FROM NODE    302.00 TO NODE    302.30 =    1880.40 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    302.20 TO NODE    302.30 IS CODE =  81

 ----------------------------------------------------------------------------

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

 ============================================================================

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.670

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8608

   SOIL CLASSIFICATION IS "A"

   SUBAREA AREA(ACRES) =    1.00   SUBAREA RUNOFF(CFS) =    3.16

   TOTAL AREA(ACRES) =        3.4   TOTAL RUNOFF(CFS) =      11.54

   TC(MIN.) =   11.24

 ****************************************************************************

   FLOW PROCESS FROM NODE    302.30 TO NODE    302.30 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:

   TIME OF CONCENTRATION(MIN.) =   11.24

   RAINFALL INTENSITY(INCH/HR) =   3.67

   TOTAL STREAM AREA(ACRES) =     3.40

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     11.54

 ****************************************************************************

   FLOW PROCESS FROM NODE    303.01 TO NODE    303.02 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<



 ============================================================================

          ASSUMED INITIAL SUBAREA UNIFORM

          DEVELOPMENT IS COMMERCIAL

   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   629.60

   UPSTREAM ELEVATION(FEET) =   2269.30

   DOWNSTREAM ELEVATION(FEET) =   2241.40

   ELEVATION DIFFERENCE(FEET) =     27.90

   TC = 0.303*[(  629.60**3)/(    27.90)]**.2 =    7.446

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.385

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8647

   SOIL CLASSIFICATION IS "A"

   SUBAREA RUNOFF(CFS) =      5.31

   TOTAL AREA(ACRES) =      1.40   TOTAL RUNOFF(CFS) =      5.31

 ****************************************************************************

   FLOW PROCESS FROM NODE    303.02 TO NODE    302.30 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =  2235.40  DOWNSTREAM(FEET) =  2233.30

   FLOW LENGTH(FEET) =    40.00   MANNING'S N =  0.013

   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

   DEPTH OF FLOW IN  18.0 INCH PIPE IS   5.8 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  10.74

   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =       5.31

   PIPE TRAVEL TIME(MIN.) =   0.06    Tc(MIN.) =    7.51

   LONGEST FLOWPATH FROM NODE    303.01 TO NODE    302.30 =     669.60 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    303.02 TO NODE    302.30 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:

   TIME OF CONCENTRATION(MIN.) =    7.51

   RAINFALL INTENSITY(INCH/HR) =   4.37

   TOTAL STREAM AREA(ACRES) =     1.40

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      5.31

   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA

   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)

       1       11.54    11.24        3.670          3.40

       2        5.31     7.51        4.369          1.40

  *********************************WARNING**********************************

   IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED

   ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA

   WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW.

  **************************************************************************

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **

   STREAM     RUNOFF      Tc      INTENSITY

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)

       1       13.01     7.51       4.369

       2       16.00    11.24       3.670

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =      16.00   Tc(MIN.) =   11.24

   TOTAL AREA(ACRES) =        4.8

   LONGEST FLOWPATH FROM NODE    302.00 TO NODE    302.30 =    1880.40 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    302.30 TO NODE    302.40 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =  2233.30  DOWNSTREAM(FEET) =  2215.80

   FLOW LENGTH(FEET) =   698.60   MANNING'S N =  0.013

   DEPTH OF FLOW IN  18.0 INCH PIPE IS  14.6 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  10.45

   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =      16.00

   PIPE TRAVEL TIME(MIN.) =   1.11    Tc(MIN.) =   12.36

   LONGEST FLOWPATH FROM NODE    302.00 TO NODE    302.40 =    2579.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    302.30 TO NODE    302.40 IS CODE =  81

 ----------------------------------------------------------------------------

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

 ============================================================================

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.523

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8599

   SOIL CLASSIFICATION IS "A"

   SUBAREA AREA(ACRES) =    1.30   SUBAREA RUNOFF(CFS) =    3.94

   TOTAL AREA(ACRES) =        6.1   TOTAL RUNOFF(CFS) =      19.93

   TC(MIN.) =   12.36

 ****************************************************************************

   FLOW PROCESS FROM NODE    302.40 TO NODE    302.40 IS CODE =  81

 ----------------------------------------------------------------------------

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

 ============================================================================

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.523

   SINGLE-FAMILY(1-ACRE LOT) RUNOFF COEFFICIENT = .5790

   SOIL CLASSIFICATION IS "A"

   SUBAREA AREA(ACRES) =    2.50   SUBAREA RUNOFF(CFS) =    5.10

   TOTAL AREA(ACRES) =        8.6   TOTAL RUNOFF(CFS) =      25.03

   TC(MIN.) =   12.36



 ****************************************************************************

   FLOW PROCESS FROM NODE    302.40 TO NODE    302.40 IS CODE =  81

 ----------------------------------------------------------------------------

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

 ============================================================================

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.523

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8599

   SOIL CLASSIFICATION IS "A"

   SUBAREA AREA(ACRES) =    1.10   SUBAREA RUNOFF(CFS) =    3.33

   TOTAL AREA(ACRES) =        9.7   TOTAL RUNOFF(CFS) =      28.37

   TC(MIN.) =   12.36

 ****************************************************************************

   FLOW PROCESS FROM NODE    302.40 TO NODE    300.07 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =  2215.80  DOWNSTREAM(FEET) =  2212.00

   FLOW LENGTH(FEET) =   361.40   MANNING'S N =  0.013

   DEPTH OF FLOW IN  27.0 INCH PIPE IS  20.3 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.83

   ESTIMATED PIPE DIAMETER(INCH) =  27.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =      28.37

   PIPE TRAVEL TIME(MIN.) =   0.68    Tc(MIN.) =   13.04

   LONGEST FLOWPATH FROM NODE    302.00 TO NODE    300.07 =    2940.40 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    302.00 TO NODE    300.07 IS CODE =  11

 ----------------------------------------------------------------------------

   >>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

 ============================================================================

   ** MAIN STREAM CONFLUENCE DATA **

   STREAM     RUNOFF      Tc      INTENSITY     AREA

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE)

       1       28.37    13.04       3.442        9.70

   LONGEST FLOWPATH FROM NODE    302.00 TO NODE    300.07 =    2940.40 FEET.

   ** MEMORY BANK #  1 CONFLUENCE DATA **

   STREAM     RUNOFF      Tc      INTENSITY     AREA

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE)

       1      109.63    13.58       3.382       33.61

   LONGEST FLOWPATH FROM NODE    300.01 TO NODE    300.07 =    3114.80 FEET.

  *********************************WARNING**********************************

   IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED

   ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA

   WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW.

  **************************************************************************

   ** PEAK FLOW RATE TABLE **

   STREAM    RUNOFF       Tc      INTENSITY

   NUMBER     (CFS)     (MIN.)   (INCH/HOUR)

       1     133.63      13.04        3.442

       2     137.50      13.58        3.382

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =     137.50   Tc(MIN.) =   13.58

   TOTAL AREA(ACRES) =       43.3

 ****************************************************************************

   FLOW PROCESS FROM NODE    300.07 TO NODE    300.08 IS CODE =  52

 ----------------------------------------------------------------------------

   >>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =   2212.00  DOWNSTREAM(FEET) =   2201.60

   CHANNEL LENGTH THRU SUBAREA(FEET) =   419.40   CHANNEL SLOPE =  0.0248

   CHANNEL FLOW THRU SUBAREA(CFS) =     137.50

   FLOW VELOCITY(FEET/SEC) =   8.23 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

   TRAVEL TIME(MIN.) =   0.85   Tc(MIN.) =   14.43

   LONGEST FLOWPATH FROM NODE    300.01 TO NODE    300.08 =    3534.20 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    300.07 TO NODE    300.08 IS CODE =  81

 ----------------------------------------------------------------------------

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

 ============================================================================

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.295

   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .4839

   SOIL CLASSIFICATION IS "A"

   SUBAREA AREA(ACRES) =    3.70   SUBAREA RUNOFF(CFS) =    5.90

   TOTAL AREA(ACRES) =       47.0   TOTAL RUNOFF(CFS) =     143.40

   TC(MIN.) =   14.43

 ============================================================================

   END OF STUDY SUMMARY:

   TOTAL AREA(ACRES)     =       47.0  TC(MIN.) =     14.43

   PEAK FLOW RATE(CFS)   =     143.40

 ============================================================================

 ============================================================================

   END OF RATIONAL METHOD ANALYSIS
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 ****************************************************************************

             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON

         RIVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT

                       (RCFC&WCD)  1978 HYDROLOGY MANUAL

          (c) Copyright 1982-2016 Advanced Engineering Software (aes)

                       (Rational Tabling Version 23.0)

                    Release Date: 07/01/2016  License ID 1535

                            Analysis prepared by:

                                   Stantec                                   

                                                                             

                                                                             

                                                                             

  ************************** DESCRIPTION OF STUDY **************************

 * First Industrial - Banning CA                                            *

 * POST PROJECT AREA D 100 Year                                             *

 * 2042611700 NEF 09-28-2022                                                *

  **************************************************************************

   FILE NAME: PAD100YR.DAT                                      

   TIME/DATE OF STUDY: 14:11 09/28/2022

 ----------------------------------------------------------------------------

   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

 ----------------------------------------------------------------------------

   USER SPECIFIED STORM EVENT(YEAR) =  100.00

   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00

   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95

   10-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) =  2.130

   10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  0.978

   100-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) =  3.860

   100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  1.780

   SLOPE OF 10-YEAR INTENSITY-DURATION CURVE =  0.4344152

   SLOPE OF 100-YEAR INTENSITY-DURATION CURVE =  0.4320075

   COMPUTED RAINFALL INTENSITY DATA:

   STORM EVENT =  100.00   1-HOUR INTENSITY(INCH/HOUR) =   1.780

   SLOPE OF INTENSITY DURATION CURVE = 0.4320

   RCFC&WCD HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

   NOTE: COMPUTE CONFLUENCE VALUES ACCORDING TO RCFC&WCD HYDROLOGY MANUAL

         AND IGNORE OTHER CONFLUENCE COMBINATIONS FOR DOWNSTREAM ANALYSES

   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING

      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR

 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n)

 ===  =====  =========  =================  ======  ===== ====== ===== =======

   1   30.0     12.0    0.015/0.050/0.020   0.50    2.00 0.0313 0.125 0.0150

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

     1. Relative Flow-Depth =  0.50 FEET

        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)

     2. (Depth)*(Velocity) Constraint =  8.0 (FT*FT/S)

   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN

    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

 ****************************************************************************

   FLOW PROCESS FROM NODE    400.01 TO NODE    400.02 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

          ASSUMED INITIAL SUBAREA UNIFORM

          DEVELOPMENT IS COMMERCIAL

   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   582.40

   UPSTREAM ELEVATION(FEET) =   2314.10

   DOWNSTREAM ELEVATION(FEET) =   2267.90

   ELEVATION DIFFERENCE(FEET) =     46.20

   TC = 0.303*[(  582.40**3)/(    46.20)]**.2 =    6.424

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.673

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8660

   SOIL CLASSIFICATION IS "A"

   SUBAREA RUNOFF(CFS) =     20.64

   TOTAL AREA(ACRES) =      5.10   TOTAL RUNOFF(CFS) =     20.64

 ****************************************************************************

   FLOW PROCESS FROM NODE    400.02 TO NODE    400.03 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =  2267.90  DOWNSTREAM(FEET) =  2266.10

   FLOW LENGTH(FEET) =   415.10   MANNING'S N =  0.013

   DEPTH OF FLOW IN  30.0 INCH PIPE IS  20.0 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.94

   ESTIMATED PIPE DIAMETER(INCH) =  30.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =      20.64

   PIPE TRAVEL TIME(MIN.) =   1.17    Tc(MIN.) =    7.59

   LONGEST FLOWPATH FROM NODE    400.01 TO NODE    400.03 =     997.50 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    400.02 TO NODE    400.03 IS CODE =  81

 ----------------------------------------------------------------------------

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

 ============================================================================

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.348

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8645

   SOIL CLASSIFICATION IS "A"

   SUBAREA AREA(ACRES) =    2.70   SUBAREA RUNOFF(CFS) =   10.15

   TOTAL AREA(ACRES) =        7.8   TOTAL RUNOFF(CFS) =      30.79

   TC(MIN.) =    7.59

 ****************************************************************************

   FLOW PROCESS FROM NODE    400.03 TO NODE    400.04 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =  2266.10  DOWNSTREAM(FEET) =  2248.00

   FLOW LENGTH(FEET) =   753.40   MANNING'S N =  0.013

   DEPTH OF FLOW IN  24.0 INCH PIPE IS  17.8 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  12.31

   ESTIMATED PIPE DIAMETER(INCH) =  24.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =      30.79

   PIPE TRAVEL TIME(MIN.) =   1.02    Tc(MIN.) =    8.61

   LONGEST FLOWPATH FROM NODE    400.01 TO NODE    400.04 =    1750.90 FEET.

 ****************************************************************************



   FLOW PROCESS FROM NODE    400.03 TO NODE    400.04 IS CODE =  81

 ----------------------------------------------------------------------------

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

 ============================================================================

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.118

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8633

   SOIL CLASSIFICATION IS "A"

   SUBAREA AREA(ACRES) =    4.20   SUBAREA RUNOFF(CFS) =   14.93

   TOTAL AREA(ACRES) =       12.0   TOTAL RUNOFF(CFS) =      45.72

   TC(MIN.) =    8.61

 ****************************************************************************

   FLOW PROCESS FROM NODE    400.04 TO NODE    400.05 IS CODE =  52

 ----------------------------------------------------------------------------

   >>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =   2248.00  DOWNSTREAM(FEET) =   2230.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   957.60   CHANNEL SLOPE =  0.0188

   CHANNEL FLOW THRU SUBAREA(CFS) =      45.72

   FLOW VELOCITY(FEET/SEC) =   5.17 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

   TRAVEL TIME(MIN.) =   3.09   Tc(MIN.) =   11.70

   LONGEST FLOWPATH FROM NODE    400.01 TO NODE    400.05 =    2708.50 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    400.04 TO NODE    400.05 IS CODE =  81

 ----------------------------------------------------------------------------

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

 ============================================================================

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.607

   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .5041

   SOIL CLASSIFICATION IS "A"

   SUBAREA AREA(ACRES) =   24.50   SUBAREA RUNOFF(CFS) =   44.55

   TOTAL AREA(ACRES) =       36.5   TOTAL RUNOFF(CFS) =      90.28

   TC(MIN.) =   11.70

 ============================================================================

   END OF STUDY SUMMARY:

   TOTAL AREA(ACRES)     =       36.5  TC(MIN.) =     11.70

   PEAK FLOW RATE(CFS)   =      90.28

 ============================================================================

 ============================================================================

   END OF RATIONAL METHOD ANALYSIS
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Hydrographs 

 



Project: Date: 06.05.2023 Sheet

First Hathaway 1 of

Banning, CA 1

104.05 Post Project A

33.3 n/a

10 8

n/a n/a

100yr-3hr 2.72

n/a n/a

0.14 18

[15] [16] [17] [18] [19] [20] [21] [23] [24]

Unit time 

period

Time 

percent of 

LAG

Cumlative 

average 

percent of 

ultimate 

discharge

Distrib Graph 

percent

Unit 

Hydrograph 

CFS-HRS/IN

Pattern 

Percent
Storm Rain IN/HR

Effective 

Rain 

IN/HR

FLOW CFS

[7] * [15] (S-Graph) [17]m-[17]m-1 ([4]*[18])/100 (PL E-5.9) 60*[10]*[20]/100*[5] Max Low [21]-[22] [3]*[23]

0.1632*[20]
[21]-

(([21]*([14]/100))
[3]*[23]

1 n/a n/a n/a n/a 2.6 0.424 0.14  0.28 9.5

2 2.6 0.424 0.14  0.28 9.5

3 3.3 0.539 0.14  0.40 13.3

4 3.3 0.539 0.14  0.40 13.3

5 3.3 0.539 0.14  0.40 13.3

6 3.4 0.555 0.14  0.41 13.8

7 4.4 0.718 0.14  0.58 19.3

8 4.2 0.685 0.14  0.55 18.2

9 5.3 0.865 0.14  0.72 24.1

10 5.1 0.832 0.14  0.69 23.1

11 6.4 1.044 0.14  0.90 30.1

12 5.9 0.963 0.14  0.82 27.4

13 7.3 1.191 0.14  1.05 35.0

14 8.5 1.387 0.14  1.25 41.5

15 14.1 2.301 0.14  2.16 72.0

16 14.1 2.301 0.14  2.16 72.0

17 3.8 0.620 0.14  0.48 16.0

18 2.4 0.392 0.14  0.25 8.4

19  

20  

21  

22  

23  

24  

25  

26  

27  

28  

29  

30  

31  

32  

33  

34  

35  

36  

100 SUM 13.78

Notes:

1. Fp obtained from Plate E-6.2; Loss Rate (F) from page E-8 Effective Rain= Sum[23] * Unit Time (HRS)

where F=Fp if 100 percent pervious cover = 13.78*(10/60)= 13.78*0.1667

= 2.30  INCHES

Flood Volume = Effective Rain * Area

= 2.3*(1/12)*33.3 ACRES

6.37 ACRE-FEET

Plate E-2.2

[2] Area Designation

RCFC & WCD

SYNTHETIC UNIT HYDROGRAPH METHOD

Unit Hydrograph and Effective Rain

Calculation Form

[1] Concentration Point

[3] Drainage Area  Sq Miles (THIS WORKSHEET in ACRES) [4] Ultimate Discharge-CFS-HRS/IN (645*[3])

[5] Unit Time Minutes (SAMPLE 100% -200% of LAG) [6] LAG Time Minutes (0.8*Tc)

[7] Unit Time-Percent of Lag (100*[5]/[6]) [8] S-Curve

[22]

LOSS RATE IN/HR

SHORTCUT METHOD

[9] Storm Frequency & Duration (SAMPLE 100 year 3 Hour) [10] Total Adjusted Storm Rain- INCHES

[11] Variable Loss Rate(AVG) - INCHES/HOUR [12] Minimum Loss Rate (for VAR. LOSS) - IN/HR

[13] Constant Loss Rate - INCHES/HOUR (see note 1) [14] Low Loss Rate- PERCENT

By: Stantec:vadjr 2023.06.05_Plate_E-2.2.xlsxPost_areaA_Plate_E-2.2



Project: Date: 06.05.2023 Sheet

First Hathaway 1 of

Banning, CA 1

300.06 Post Project C

37.6 n/a

10 9.1

n/a n/a

100yr-3hr 2.72

n/a n/a

0.18 18

[15] [16] [17] [18] [19] [20] [21] [23] [24]

Unit time 

period

Time 

percent of 

LAG

Cumlative 

average 

percent of 

ultimate 

discharge

Distrib Graph 

percent

Unit 

Hydrograph 

CFS-HRS/IN

Pattern 

Percent
Storm Rain IN/HR

Effective 

Rain 

IN/HR

FLOW CFS

[7] * [15] (S-Graph) [17]m-[17]m-1 ([4]*[18])/100 (PL E-5.9) 60*[10]*[20]/100*[5] Max Low [21]-[22] [3]*[23]

0.1632*[20]
[21]-

(([21]*([14]/100))
[3]*[23]

1 n/a n/a n/a n/a 2.6 0.424 0.18  0.24 9.2

2 2.6 0.424 0.18  0.24 9.2

3 3.3 0.539 0.18  0.36 13.5

4 3.3 0.539 0.18  0.36 13.5

5 3.3 0.539 0.18  0.36 13.5

6 3.4 0.555 0.18  0.37 14.1

7 4.4 0.718 0.18  0.54 20.2

8 4.2 0.685 0.18  0.51 19.0

9 5.3 0.865 0.18  0.68 25.8

10 5.1 0.832 0.18  0.65 24.5

11 6.4 1.044 0.18  0.86 32.5

12 5.9 0.963 0.18  0.78 29.4

13 7.3 1.191 0.18  1.01 38.0

14 8.5 1.387 0.18  1.21 45.4

15 14.1 2.301 0.18  2.12 79.8

16 14.1 2.301 0.18  2.12 79.8

17 3.8 0.620 0.18  0.44 16.6

18 2.4 0.392 0.18  0.21 8.0

19  

20  

21  

22  

23  

24  

25  

26  

27  

28  

29  

30  

31  

32  

33  

34  

35  

36  

100 SUM 13.06

Notes:

1. Fp obtained from Plate E-6.2; Loss Rate (F) from page E-8 Effective Rain= Sum[23] * Unit Time (HRS)

where F=Fp if 100 percent pervious cover = 13.06*(10/60)= 13.06*0.1667

= 2.18  INCHES

Flood Volume = Effective Rain * Area

= 2.18*(1/12)*37.6 ACRES

6.82 ACRE-FEET

Plate E-2.2

[2] Area Designation

RCFC & WCD

SYNTHETIC UNIT HYDROGRAPH METHOD

Unit Hydrograph and Effective Rain

Calculation Form

[1] Concentration Point

[3] Drainage Area  Sq Miles (THIS WORKSHEET in ACRES) [4] Ultimate Discharge-CFS-HRS/IN (645*[3])

[5] Unit Time Minutes (SAMPLE 100% -200% of LAG) [6] LAG Time Minutes (0.8*Tc)

[7] Unit Time-Percent of Lag (100*[5]/[6]) [8] S-Curve

[22]

LOSS RATE IN/HR

SHORTCUT METHOD

[9] Storm Frequency & Duration (SAMPLE 100 year 3 Hour) [10] Total Adjusted Storm Rain- INCHES

[11] Variable Loss Rate(AVG) - INCHES/HOUR [12] Minimum Loss Rate (for VAR. LOSS) - IN/HR

[13] Constant Loss Rate - INCHES/HOUR (see note 1) [14] Low Loss Rate- PERCENT

Bypass flow from Streets is excluded from 

this hydrograph analysis

By: Stantec:vadjr 2023.06.05_Plate_E-2.2.xlsxPost_areaC_Plate_E-2.2



Project: Date: 06.05.2023 Sheet

First Hathaway 1 of

Banning, CA 1

400.04 Post Project D

12 n/a

10 6.9

n/a n/a

100yr-3hr 2.72

n/a n/a

0.14 18

[15] [16] [17] [18] [19] [20] [21] [23] [24]

Unit time 

period

Time 

percent of 

LAG

Cumlative 

average 

percent of 

ultimate 

discharge

Distrib Graph 

percent

Unit 

Hydrograph 

CFS-HRS/IN

Pattern 

Percent
Storm Rain IN/HR

Effective 

Rain 

IN/HR

FLOW CFS

[7] * [15] (S-Graph) [17]m-[17]m-1 ([4]*[18])/100 (PL E-5.9) 60*[10]*[20]/100*[5] Max Low [21]-[22] [3]*[23]

0.1632*[20]
[21]-

(([21]*([14]/100))
[3]*[23]

1 n/a n/a n/a n/a 2.6 0.424 0.14  0.28 3.4

2 2.6 0.424 0.14  0.28 3.4

3 3.3 0.539 0.14  0.40 4.8

4 3.3 0.539 0.14  0.40 4.8

5 3.3 0.539 0.14  0.40 4.8

6 3.4 0.555 0.14  0.41 5.0

7 4.4 0.718 0.14  0.58 6.9

8 4.2 0.685 0.14  0.55 6.5

9 5.3 0.865 0.14  0.72 8.7

10 5.1 0.832 0.14  0.69 8.3

11 6.4 1.044 0.14  0.90 10.9

12 5.9 0.963 0.14  0.82 9.9

13 7.3 1.191 0.14  1.05 12.6

14 8.5 1.387 0.14  1.25 15.0

15 14.1 2.301 0.14  2.16 25.9

16 14.1 2.301 0.14  2.16 25.9

17 3.8 0.620 0.14  0.48 5.8

18 2.4 0.392 0.14  0.25 3.0

19  

20  

21  

22  

23  

24  

25  

26  

27  

28  

29  

30  

31  

32  

33  

34  

35  

36  

100 SUM 13.78

Notes:

1. Fp obtained from Plate E-6.2; Loss Rate (F) from page E-8 Effective Rain= Sum[23] * Unit Time (HRS)

where F=Fp if 100 percent pervious cover = 13.78*(10/60)= 13.78*0.1667

= 2.30  INCHES

Flood Volume = Effective Rain * Area

= 2.3*(1/12)*12 ACRES

2.30 ACRE-FEET

Plate E-2.2

[2] Area Designation

RCFC & WCD

SYNTHETIC UNIT HYDROGRAPH METHOD

Unit Hydrograph and Effective Rain

Calculation Form

[1] Concentration Point

[3] Drainage Area  Sq Miles (THIS WORKSHEET in ACRES) [4] Ultimate Discharge-CFS-HRS/IN (645*[3])

[5] Unit Time Minutes (SAMPLE 100% -200% of LAG) [6] LAG Time Minutes (0.8*Tc)

[7] Unit Time-Percent of Lag (100*[5]/[6]) [8] S-Curve

[22]

LOSS RATE IN/HR

SHORTCUT METHOD

[9] Storm Frequency & Duration (SAMPLE 100 year 3 Hour) [10] Total Adjusted Storm Rain- INCHES

[11] Variable Loss Rate(AVG) - INCHES/HOUR [12] Minimum Loss Rate (for VAR. LOSS) - IN/HR

[13] Constant Loss Rate - INCHES/HOUR (see note 1) [14] Low Loss Rate- PERCENT

By: Stantec:vadjr 2023.06.05_Plate_E-2.2.xlsxPost_areaD_Plate_E-2.2



      

      

  A.IV.c 

 

HYDRAULICS 

 



Rating Curve for 36inch

Project Description

Manning 
Formula

Friction Method

Full Flow 
Capacity

Solve For

Input Data

0.013Roughness Coefficient

ft/ft0.004Channel Slope

ft3.00Normal Depth

in36.0Diameter

cfs42.18Discharge

Page 1 of 227 Siemon Company Drive Suite 200 W  Watertown, CT 06795 USA  
+1-203-755-1666

10/31/2022

FlowMaster
[10.03.00.03]Bentley Systems, Inc.  Haestad Methods Solution CenterFirstIndustrial.fm8



Rating Curve for 36inch

Page 2 of 227 Siemon Company Drive Suite 200 W  Watertown, CT 06795 USA  
+1-203-755-1666

10/31/2022

FlowMaster
[10.03.00.03]Bentley Systems, Inc.  Haestad Methods Solution CenterFirstIndustrial.fm8

vdelgadojr
Callout
capacity at s=0.004 is (42 cfs)

Line D (Qmax=31 cfs, at chambers) therefore 36-inch SD passes check for Line D.

vdelgadojr
Callout
capacity at s=0.004 is (100 cfs)

Line C , (Qmax=90 cfs at chambers) therefore 48-inch SD passes check for Line C.

vdelgadojr
Callout
capacity at s=0.004 is (90 cfs)

Line A , (Qmax=86 cfs at Node 104.04) therefore 48-inch SD passes check for Line A.

vdelgadojr
Callout
capacity at s=0.004 is 42 cfs.

Line A1 , (Qmax=33 cfs at chambers) therefore 36-inch SD passes check for Line A1.




Worksheet for Line_A

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.013Roughness Coefficient

ft/ft0.004Channel Slope

ft4.0Diameter

cfs90.00Discharge

Results

ft3.25Normal Depth

ft²10.9Flow Area

ft8.97Wetted Perimeter

ft1.22Hydraulic Radius

ft3.13Top Width

ft2.88Critical Depth

%81.1Percent Full

ft/ft0.005Critical Slope

ft/s8.24Velocity

ft1.055Velocity Head

ft4.30Specific Energy

0.778Froude Number

cfs97.72Maximum Discharge

cfs90.84Discharge Full

ft/ft0.004Slope Full

SubcriticalFlow Type

GVF Input Data

ft0.00Downstream Depth

ft0.00Length

0Number Of Steps

GVF Output Data

ft0.00Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

%0.0Average End Depth Over Rise

%73.8Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft3.25Normal Depth

ft2.88Critical Depth

ft/ft0.004Channel Slope

ft/ft0.005Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

11/1/2022

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution 
CenterFirstIndustrial.fm8



Worksheet for Line_C

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.013Roughness Coefficient

ft/ft0.010Channel Slope

ft3.5Diameter

cfs100.00Discharge

Results

ft2.85Normal Depth

ft²8.4Flow Area

ft7.88Wetted Perimeter

ft1.07Hydraulic Radius

ft2.72Top Width

ft3.07Critical Depth

%81.4Percent Full

ft/ft0.009Critical Slope

ft/s11.92Velocity

ft2.208Velocity Head

ft5.06Specific Energy

1.197Froude Number

cfs108.22Maximum Discharge

cfs100.60Discharge Full

ft/ft0.010Slope Full

SupercriticalFlow Type

GVF Input Data

ft0.00Downstream Depth

ft0.00Length

0Number Of Steps

GVF Output Data

ft0.00Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

%0.0Average End Depth Over Rise

%81.4Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft2.85Normal Depth

ft3.07Critical Depth

ft/ft0.010Channel Slope

ft/ft0.009Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

11/1/2022

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution 
CenterFirstIndustrial.fm8



Worksheet for Line_D

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.013Roughness Coefficient

ft/ft0.004Channel Slope

ft3.0Diameter

cfs42.00Discharge

Results

ft2.45Normal Depth

ft²6.2Flow Area

ft6.76Wetted Perimeter

ft0.91Hydraulic Radius

ft2.33Top Width

ft2.11Critical Depth

%81.6Percent Full

ft/ft0.006Critical Slope

ft/s6.80Velocity

ft0.719Velocity Head

ft3.17Specific Energy

0.736Froude Number

cfs45.37Maximum Discharge

cfs42.18Discharge Full

ft/ft0.004Slope Full

SubcriticalFlow Type

GVF Input Data

ft0.00Downstream Depth

ft0.00Length

0Number Of Steps

GVF Output Data

ft0.00Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

%0.0Average End Depth Over Rise

%55.0Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft2.45Normal Depth

ft2.11Critical Depth

ft/ft0.004Channel Slope

ft/ft0.006Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

11/1/2022

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution 
CenterFirstIndustrial.fm8



Worksheet for OpenChannel_north_of_WilsonSt

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.025Roughness Coefficient

ft/ft0.010Channel Slope

H:V5.000Left Side Slope

H:V3.000Right Side Slope

ft20.00Bottom Width

cfs160.00Discharge

Results

ft1.14Normal Depth

ft²27.9Flow Area

ft29.38Wetted Perimeter

ft0.95Hydraulic Radius

ft29.09Top Width

ft1.16Critical Depth

ft/ft0.009Critical Slope

ft/s5.74Velocity

ft0.512Velocity Head

ft1.65Specific Energy

1.033Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00Downstream Depth

ft0.00Length

0Number Of Steps

GVF Output Data

ft0.00Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft1.14Normal Depth

ft1.16Critical Depth

ft/ft0.010Channel Slope

ft/ft0.009Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

1/27/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution 
CenterFirstIndustrial.fm8

vdelgadojr
Text Box
Normal Depth=1.14'
Channel Depth= 3.00'
Channel has sufficient capacity
Freeboard is approximately 1.9'



Cross Section for OpenChannel_north_of_WilsonSt

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.025Roughness Coefficient

ft/ft0.010Channel Slope

ft1.14Normal Depth

H:V5.000Left Side Slope

H:V3.000Right Side Slope

ft20.00Bottom Width

cfs160.00Discharge

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

1/27/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution 
CenterFirstIndustrial.fm8
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IV. PRELIMINARY GRADING PLAN 

  



PRELIMINARY GRADING EXHIBIT

2042611700

OCTOBER  2022

TENTATIVE PARCEL MAP NO. 38256

FOR

EARTHWORK QUANTITIES:

1 1

 CITY OF BANNING

735 E. CARNEGIE DRIVE, SUITE 280
SAN BERNARDINO, CA 92408
909.335.6116 stantec.com

FIRST INDUSTRIAL ACQUISITION II, LLC
898 N. PACIFIC COAST HWY., SUITE 175

EL SEGUNDO, CA 90245      PH: (310) 606-1634

PRELIMINARY GRADING EXHIBIT

TENTATIVE PARCEL MAP NO. 38256

FOR

F.F.= 2277.00

BUILDING AREA

1,407,230 S.F.

F.F. = 2277.00

F.F. = 2277.00
F.F. = 2277.00

F.F. = 2277.00

WILSON STREET

NICOLET STREET

H
A

T
H

A
W

A
Y

 
S

T
R

E
E

T

F
I
R

S
T

 
I
N

D
U

S
T

R
I
A

L
 
W

A
Y

MORONGO RD.

Jacinto View Rd.

George St.

Nicolet St.

"A"

"B"

"C"

SECTION "C-C"

SECTION "B-B"

SECTION "A-A"



      

      

  A.V 

 

V. NOAA RAINFALL DATA 
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Proposed Stagecoach Business Park – Banning, CA
Project No. 18G115-2

Page 6

Laboratory Testing

Grain Size Analysis

The grain size distribution of selected soils from the base of each infiltration test trench has been
determined using a range of wire mesh screens. These tests were performed in general
accordance with ASTM D-422 and/or ASTM D-1140. The weight of the portion of the sample
retained on each screen is recorded and the percentage finer or coarser of the total weight is
calculated. The results of these tests are presented at the end of this report.

Design Recommendations

A total of six (6) infiltration tests were performed at the subject site. As noted above, the
calculated infiltration rates at the infiltration test locations range from 4.7 to 18.6 inches per
hour. The primary reasons for the varying infiltration rates are the varying relative densities and
the silt content of the soils encountered, which vary at different depths and locations. Higher silt
content was observed within the soil exposed at the bottom of Infiltration Test No. I-1, which
exhibited a slower infiltration rate.

Based on the infiltration test results, the following infiltration rates are
recommended:

Infiltration Basin Infiltration Rate (in/hr)

A 4.7

B 15.4

C 14.2

D 16.2

The design of the proposed storm water infiltration systems should be performed by the project
civil engineer, in accordance with the City of Banning and/or Riverside County guidelines.
However, it is recommended that the systems be constructed so as to facilitate removal of silt
and clay, or other deleterious materials from any water that may enter the systems. The
presence of such materials would decrease the effective infiltration rates. The project civil
engineer should apply an appropriate factor of safety. The infiltration rates
recommended above are based on the assumption that only clean water will be
introduced to the subsurface profile. Any fines, debris, or organic materials could
significantly impact the infiltration rate. It should be noted that the recommended
infiltration rates are based on infiltration testing at six (6) discrete locations and the overall
infiltration rates of the storm water infiltration systems could vary considerably.

Infiltration versus Permeability

Infiltration rates are based on unsaturated flow. As water is introduced into soils by infiltration,
the soils become saturated and the wetting front advances from the unsaturated zone to the
saturated zone. Once the soils become saturated, infiltration rates become zero, and water can
only move through soils by hydraulic conductivity at a rate determined by pressure head and soil

This pages are extracted from prior geotechnical investigation of the subject property

Reference:
Stagecoach Business Park (March 16, 2018). Results of Infiltration Testing.
(Project No. 18G115-2). Southern California Geotechnical.  
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INFILTRATION CALCULATIONS

Project Name Proposed Stagecoach Business Park

Project Location

Project Number

Engineer

Infiltration Test No I-1

Constants

Diameter

(ft)

Area

(ft2)

Area

(cm2)

Inner 1 0.79 730 *Note: The infiltration rate was calculated

Anlr. Space 2 2.36 2189 based on current time interval

Interval

Elapsed

Inner

Ring

Ring

Flow

Annula

r Ring

Space

Flow

Inner

Ring*

Annular

Space*

Inner

Ring*

Annular

Space*

(min) (ml) (cm3) (ml) (cm3) (cm/hr) (cm/hr) (in/hr) (in/hr)

Initial 1:00 PM 5 350 700

Final 1:05 PM 5 1250 3600

Initial 1:06 PM 5 125 500

Final 1:11 PM 11 900 3150

Initial 1:12 PM 5 900 3150

Final 1:17 PM 17 1700 5600

Initial 1:18 PM 5 925 2650

Final 1:23 PM 23 1700 5050

Initial 1:24 PM 5 1700 5200

Final 1:29 PM 29 2450 7600

Initial 1:30 PM 5 2450 8100

Final 1:35 PM 35 3200 10500

Initial 1:36 PM 5 100 300

Final 1:41 PM 40 850 2700

Initial 1:42 PM 5 200 250

Final 1:47 PM 46 925 2650

18G115-2

Banning, CA

Scott McCann

13.16 4.86

13.16 5.02

5.18

12.75

5.185 750 2400 12.33

5.29

4 775 2400 12.75 5.18

3 800 2450 13.16

15.90 5.832900 14.80

13.43

1 900

Flow Readings Infiltration Rates

Test

Interval Time (hr)

6

7

6.26

2 775 2650

4.86

14.53 5.02 5.72

8

5.18

4.86

4.69

750 2400 12.33 13.16

750 2400 12.33 13.16

725 2400 11.92 13.16 5.18

5.18

18G115-2 Infiltration Test No. I-1
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 

Custom Soil Resource Report
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.

Custom Soil Resource Report
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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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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:15,800.

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: Western Riverside Area, California
Survey Area Data: Version 14, Sep 13, 2021

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

Date(s) aerial images were photographed: Apr 1, 2018—Aug 22, 
2018

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
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 (First Industrial Banning 
CA)

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

GmD Gorgonio gravelly loamy fine 
sand, 2 to 15 percent slop es

669.3 35.6%

GnD Gorgonio cobbly loamy fine 
sand, 2 to 15 percent slopes

374.5 19.9%

GP Gravel pits 27.9 1.5%

HcC Hanford coarse sandy loam, 2 
to 8 percent slopes

58.3 3.1%

HdD2 Hanford cobbly coarse sandy 
loam, 2 to 15 percent slopes, 
eroded

429.8 22.9%

HfD Hanford sandy loam, 2 to 15 
percent slopes

3.1 0.2%

RsC Riverwash 147.3 7.8%

SrE Soboba cobbly loamy sand, 2 to 
25 percent slopes

75.8 4.0%

SsD Soboba stony loamy sand, 2 to 
15 percent slopes

55.4 2.9%

TeG Terrace escarpments 1.9 0.1%

TwC Tujunga gravelly loamy sand, 0 
to 8 percent slopes

37.0 2.0%

Totals for Area of Interest 1,880.4 100.0%

Map Unit Descriptions (First Industrial 
Banning CA)
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.

Custom Soil Resource Report
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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 
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 
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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.

Custom Soil Resource Report
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Western Riverside Area, California

GmD—Gorgonio gravelly loamy fine sand, 2 to 15 percent slop es

Map Unit Setting
National map unit symbol: hcvg
Elevation: 20 to 3,000 feet
Mean annual precipitation: 10 to 25 inches
Mean annual air temperature: 57 to 63 degrees F
Frost-free period: 250 to 310 days
Farmland classification: Not prime farmland

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

Description of Gorgonio

Setting
Landform: Alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from granite

Typical profile
H1 - 0 to 15 inches: gravelly loamy fine sand
H2 - 15 to 60 inches: stratified gravelly loamy sand to gravelly loamy fine sand

Properties and qualities
Slope: 2 to 15 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95 

to 19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Rare
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 3.1 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: A
Ecological site: R019XD035CA - SANDY (1975)
Hydric soil rating: No

Minor Components

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

Custom Soil Resource Report
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Hanford
Percent of map unit: 5 percent
Hydric soil rating: No

Tujunga
Percent of map unit: 4 percent
Hydric soil rating: No

Unnamed
Percent of map unit: 1 percent
Hydric soil rating: No

GnD—Gorgonio cobbly loamy fine sand, 2 to 15 percent slopes

Map Unit Setting
National map unit symbol: hcvh
Elevation: 20 to 3,000 feet
Mean annual precipitation: 10 to 25 inches
Mean annual air temperature: 57 to 63 degrees F
Frost-free period: 250 to 310 days
Farmland classification: Not prime farmland

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

Description of Gorgonio

Setting
Landform: Alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from granite

Typical profile
H1 - 0 to 15 inches: cobbly loamy fine sand
H2 - 15 to 40 inches: stratified gravelly loamy sand to gravelly loamy fine sand
H3 - 40 to 60 inches: stratified cobbly loamy sand to cobbly loamy fine sand

Properties and qualities
Slope: 2 to 15 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95 

to 19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Rare
Frequency of ponding: None

Custom Soil Resource Report
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Available water supply, 0 to 60 inches: Low (about 3.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
Ecological site: R019XD035CA - SANDY (1975)
Hydric soil rating: No

Minor Components

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

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

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

GP—Gravel pits

Map Unit Composition
Gravel pits: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Gravel Pits

Setting
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy and gravelly alluvium

HcC—Hanford coarse sandy loam, 2 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2y8tk
Elevation: 680 to 2,930 feet
Mean annual precipitation: 9 to 17 inches
Mean annual air temperature: 63 to 65 degrees F
Frost-free period: 290 to 365 days
Farmland classification: Prime farmland if irrigated
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Map Unit Composition
Hanford and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Hanford

Setting
Landform: Alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from granite

Typical profile
A - 0 to 8 inches: coarse sandy loam
C1 - 8 to 40 inches: fine sandy loam
C2 - 40 to 60 inches: stratified loamy sand to coarse sandy loam

Properties and qualities
Slope: 2 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well 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
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Moderate (about 7.0 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: A
Ecological site: R020XD012CA - SANDY
Hydric soil rating: No

Minor Components

Greenfield
Percent of map unit: 5 percent
Landform: Alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Ramona
Percent of map unit: 5 percent
Landform: Alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No
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Tujunga
Percent of map unit: 2 percent
Landform: Alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

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

Unnamed
Percent of map unit: 1 percent
Hydric soil rating: No

HdD2—Hanford cobbly coarse sandy loam, 2 to 15 percent slopes, 
eroded

Map Unit Setting
National map unit symbol: 2y8tq
Elevation: 1,260 to 3,030 feet
Mean annual precipitation: 9 to 17 inches
Mean annual air temperature: 63 to 65 degrees F
Frost-free period: 250 to 365 days
Farmland classification: Not prime farmland

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

Description of Hanford

Setting
Landform: Alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from granite

Typical profile
A - 0 to 18 inches: cobbly coarse sandy loam
C1 - 18 to 30 inches: gravelly fine sandy loam
C2 - 30 to 60 inches: stratified loamy sand to gravelly coarse sandy loam

Properties and qualities
Slope: 2 to 15 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low

Custom Soil Resource Report
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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
Maximum salinity: Nonsaline (0.0 to 1.0 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 5.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
Ecological site: R019XD035CA - SANDY (1975)
Hydric soil rating: No

Minor Components

Riverwash
Percent of map unit: 10 percent
Landform: Channels
Hydric soil rating: Yes

Tujunga
Percent of map unit: 5 percent
Landform: Alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

HfD—Hanford sandy loam, 2 to 15 percent slopes

Map Unit Setting
National map unit symbol: 2y8tw
Elevation: 620 to 3,170 feet
Mean annual precipitation: 10 to 19 inches
Mean annual air temperature: 62 to 65 degrees F
Frost-free period: 280 to 365 days
Farmland classification: Not prime farmland

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

Description of Hanford

Setting
Landform: Alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Concave

Custom Soil Resource Report
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Across-slope shape: Linear
Parent material: Alluvium derived from granite

Typical profile
A - 0 to 8 inches: sandy loam
C1 - 8 to 40 inches: fine sandy loam
C2 - 40 to 60 inches: stratified loamy sand to coarse sandy loam

Properties and qualities
Slope: 2 to 15 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well 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
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Moderate (about 7.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7w
Hydrologic Soil Group: A
Ecological site: R019XD069CA - SANDY ALLUVIAL (1975)
Hydric soil rating: No

Minor Components

Tujunga
Percent of map unit: 5 percent
Landform: Alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

Greenfield
Percent of map unit: 5 percent
Landform: Alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

Ramona
Percent of map unit: 4 percent
Landform: Alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

Riverwash
Percent of map unit: 1 percent
Landform: Channels
Landform position (three-dimensional): Tread

Custom Soil Resource Report
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Down-slope shape: Linear
Across-slope shape: Concave
Hydric soil rating: Yes

RsC—Riverwash

Map Unit Setting
National map unit symbol: hcym
Elevation: 700 to 2,900 feet
Mean annual precipitation: 8 to 15 inches
Mean annual air temperature: 46 to 52 degrees F
Frost-free period: 110 to 180 days
Farmland classification: Not prime farmland

Map Unit Composition
Riverwash: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Riverwash

Setting
Landform: Channels
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy and gravelly alluvium derived from mixed sources

Typical profile
H1 - 0 to 6 inches: gravelly coarse sand
H2 - 6 to 60 inches: stratified extremely gravelly coarse sand to gravelly sand

Properties and qualities
Slope: 0 to 8 percent
Drainage class: Excessively drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95 

to 19.98 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: FrequentNone
Available water supply, 0 to 60 inches: Very low (about 1.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8
Ecological site: R019XG905CA - Riparian
Hydric soil rating: Yes
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SrE—Soboba cobbly loamy sand, 2 to 25 percent slopes

Map Unit Setting
National map unit symbol: hcz3
Elevation: 30 to 4,200 feet
Mean annual precipitation: 10 to 20 inches
Mean annual air temperature: 61 degrees F
Frost-free period: 210 to 330 days
Farmland classification: Not prime farmland

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

Description of Soboba

Setting
Landform: Alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy and gravelly alluvium derived from granite

Typical profile
H1 - 0 to 11 inches: cobbly loamy sand
H2 - 11 to 60 inches: stratified very cobbly sand to very gravelly loamy sand

Properties and qualities
Slope: 2 to 25 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Excessively drained
Runoff class: Very low
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: Rare
Frequency of ponding: None
Available water supply, 0 to 60 inches: Very low (about 1.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: A
Ecological site: R019XD069CA - SANDY ALLUVIAL (1975)
Hydric soil rating: No

Minor Components

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

Custom Soil Resource Report

22



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

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

SsD—Soboba stony loamy sand, 2 to 15 percent slopes

Map Unit Setting
National map unit symbol: hcz4
Elevation: 30 to 4,200 feet
Mean annual precipitation: 10 to 20 inches
Mean annual air temperature: 61 degrees F
Frost-free period: 210 to 330 days
Farmland classification: Not prime farmland

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

Description of Soboba

Setting
Landform: Alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy and gravelly alluvium derived from granite

Typical profile
H1 - 0 to 11 inches: very stony loamy sand
H2 - 11 to 60 inches: stratified very cobbly sand to very gravelly loamy sand

Properties and qualities
Slope: 2 to 15 percent
Surface area covered with cobbles, stones or boulders: 0.1 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Excessively drained
Runoff class: Very low
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: Rare
Frequency of ponding: None
Available water supply, 0 to 60 inches: Very low (about 1.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
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Land capability classification (nonirrigated): 7w
Hydrologic Soil Group: A
Ecological site: R019XD069CA - SANDY ALLUVIAL (1975)
Hydric soil rating: No

Minor Components

Riverwash
Percent of map unit: 10 percent
Landform: Channels
Hydric soil rating: Yes

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

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

Soboba
Percent of map unit: 1 percent
Hydric soil rating: No

TeG—Terrace escarpments

Map Unit Composition
Terrace escarpments: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Terrace Escarpments

Setting
Landform: Terraces
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Alluvium derived from mixed sources

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

TwC—Tujunga gravelly loamy sand, 0 to 8 percent slopes

Map Unit Setting
National map unit symbol: hczm
Elevation: 10 to 1,500 feet
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Mean annual precipitation: 10 to 25 inches
Mean annual air temperature: 59 to 64 degrees F
Frost-free period: 250 to 350 days
Farmland classification: Farmland of statewide importance

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

Description of Tujunga

Setting
Landform: Alluvial fans, flood plains
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy alluvium derived from granite

Typical profile
H1 - 0 to 10 inches: gravelly loamy sand
H2 - 10 to 60 inches: loamy sand

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Excessively drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95 

to 19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: NoneOccasional
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 4.1 inches)

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

Minor Components

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

Soboba
Percent of map unit: 5 percent
Hydric soil rating: No
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Soil Information for All Uses

Soil Properties and Qualities
The Soil Properties and Qualities section includes various soil properties and 
qualities displayed as thematic maps with a summary table for the soil map units in 
the selected area of interest. A single value or rating for each map unit is generated 
by aggregating the interpretive ratings of individual map unit components. This 
aggregation process is defined for each property or quality.

Soil Qualities and Features

Soil qualities are behavior and performance attributes that are not directly 
measured, but are inferred from observations of dynamic conditions and from soil 
properties. Example soil qualities include natural drainage, and frost action. Soil 
features are attributes that are not directly part of the soil. Example soil features 
include slope and depth to restrictive layer. These features can greatly impact the 
use and management of the soil.

Hydrologic Soil Group (First Industrial Banning CA)

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive precipitation 
from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly 
wet. These consist mainly of deep, well drained to excessively drained sands or 
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well drained 
soils that have moderately fine texture to moderately coarse texture. These soils 
have a moderate rate of water transmission.
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Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of water 
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay layer at 
or near the surface, and soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in their 
natural condition are in group D are assigned to dual classes.

Custom Soil Resource Report
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons
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C/D
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Not rated or not available

Soil Rating Lines
A

A/D
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B/D
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C/D
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Soil Rating Points
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A/D
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B/D
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C/D
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Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:15,800.

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: Western Riverside Area, California
Survey Area Data: Version 14, Sep 13, 2021

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

Date(s) aerial images were photographed: Apr 1, 2018—Aug 22, 
2018

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Table—Hydrologic Soil Group (First Industrial Banning CA)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

GmD Gorgonio gravelly loamy 
fine sand, 2 to 15 
percent slop es

A 669.3 35.6%

GnD Gorgonio cobbly loamy 
fine sand, 2 to 15 
percent slopes

A 374.5 19.9%

GP Gravel pits 27.9 1.5%

HcC Hanford coarse sandy 
loam, 2 to 8 percent 
slopes

A 58.3 3.1%

HdD2 Hanford cobbly coarse 
sandy loam, 2 to 15 
percent slopes, eroded

A 429.8 22.9%

HfD Hanford sandy loam, 2 to 
15 percent slopes

A 3.1 0.2%

RsC Riverwash 147.3 7.8%

SrE Soboba cobbly loamy 
sand, 2 to 25 percent 
slopes

A 75.8 4.0%

SsD Soboba stony loamy 
sand, 2 to 15 percent 
slopes

A 55.4 2.9%

TeG Terrace escarpments 1.9 0.1%

TwC Tujunga gravelly loamy 
sand, 0 to 8 percent 
slopes

A 37.0 2.0%

Totals for Area of Interest 1,880.4 100.0%

Rating Options—Hydrologic Soil Group (First Industrial Banning 
CA)

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher
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