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DESCRIPTION OF PROJECT AREA 

The project area described as the Super Block is located Northerly of the Interstate-10, 

southerly of San Bernardino Avenue and is bounded by Hermosa Avenue and Riverside 

Avenue to the east and west respectively. The Super Block is located in the City of 

Colton, County of San Bernardino.  The total gross acreage of the study area is roughly 

528 acres.  This project area is within two watershed areas 3-3 and 3-5, which are 

tributary to the Rialto Channel just south of the project. 

 

ANAYLISIS 

 

Analysis of the site was performed using the rational method and unit hydrographs for 

sub areas where on site retention is possible. Street capacities where also verified for the 

existing and proposed conditions 

. 

The study was done for runoff from a 100-year frequency storm event falling on a 

saturated watershed (AMC III).  Soil class and rain intensities were obtained from San 

Bernardino Hydrology Manual. The soil classification for the site was determined to be 

B-C, a soils value of C was used for the study.  The 100 year 1-hr intensity is 1.27 inch; 

the 10 year 1-hr intensity is .90 inch. 

 

HYDROLOGY SOFTWARE 
 

The modeling software used for the Hydrology Analysis for this project is: 

Advance Engineering Software (AES) 2003-Rational Method 

Civil Design 2004- Unit Hydrograph and Flood Routing 

Bentley FlowMaster-Hydraulics 
 

EXISTING CONDITION 
 

The project site has two tributary drainage areas which rely heavily on surface flow for 

drainage, due to the geography of the site most of the onsite runoff is retained within the 

watershed. The project site and the sub areas can be seen on the Hydrology Map included 

in Appendix E. 

 

Area “A”, is 155 acres, and makes up 30% of the study area. This area drains to the south 

west, towards a low point on West Valley Blvd at the intersection of Sycamore. There are 

two existing catch basins at this location. One catch basin (CB1: W=4’) is tributary to the 

Colton drain an 84” RCP line on Valley that connects to the Rialto channel 1/3 of mile 

downstream. The other catch basin (CB2: W=7’) acts as a culvert to relive the sump of 

inundation and directs the run off down Sycamore Ave through a curb opening. 

Approximately 55% of sub area “A” is developed commercial land use located along side 

Valley Blvd and Wild Rose Ave. The runoff is conveyed through curb and gutter towards 

the low point on Valley Blvd. The remaining 45% is composed of open grassland with 

define earth swales. The run off is conveyed through the open spaces by sheet flow unto 

Valley Blvd and Wild Rose Ave where it is taken by curb and gutter towards the existing 
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catch basins at the intersection of Valley Blvd and Sycamore Ave. A total Q100 = 240 cfs 

is conveyed towards this sump were it floods the intersections. Street capacity 

calculations show that Valley Blvd is approximately 1 foot under water. The inlet 

capacities of CB1 and CB2 are about 14 cfs and 25 cfs respectively, which provide little 

help in alleviating the flooding on Valley Blvd. The remaining run off ultimately 

overflows down Sycamore Ave towards Interstate-10. An existing 36” CMP relieves the 

flooding and conveys the flow across the freeway. 

 

Area “B” is 43.69 acres and makes up 8.0% of the study area. This area drains by sheet 

flow across the open spaces to the south and along the half width of Pepper Ave towards 

Valley Blvd. The street flows are conveyed though curb and gutter towards a low point 

located on Valley Blvd approximately 400 feet west from the intersection of Pepper Ave. 

Approximately 35% of this sub area is composed of commercial development the 

remainder is open grass land with defined earth swales. A total Q100 = 76.55 cfs is 

conveyed towards the low point on Valley Blvd. The runoff is then conveyed into and 

adjoining open space just northerly of the low point for retention and infiltration. 

 

Area “C” is 81.88 acres and makes up 16% of the study area. This portion of the site 

drains to the south east along Valley blvd via curb and gutter. Approximately 15% of this 

sub area is commercial use the remainder is open grass land with defined earthen swales 

and sluggish pools. A total Q100 = 126.97 cfs makes it way down to the intersection of 

Valley Blvd and Hermosa Ave and continues downstream. 

 

Area “D” is 64.8 acres and makes up 12% of the study area. This portion of the site has 

been developed by the hospital and drains to the south east. There is an onsite storm drain 

system which picks up flows around the property and ultimately discharges into a 

detention basin with an approximate volume of 10.6 Ac-Ft. A total Q100 = 174.4 cfs 

makes it way down to the detention basin with a total volume of 31.20 Ac-Ft. This 

suggests that the basin must bleed into the 108” line located on Meridian Street. 

 

Areas E, F, G, and H are all located south of West Valley Blvd. They are 7.5 acres, 8.73 

acres, 12.40 acres and 5.81 acres respectively. These areas make up 6.5% of the study 

area and are of commercial land use.  These areas drain towards existing 36” CMP 

culverts which direct flows across Interstate-10. Areas E, F, G, and H have a Q100 = 24 

cfs, 31.74 cfs, 36.91 cfs and 21.21 cfs respectively. 

 

Det-1 is 7.0 acre and makes up 1.5% of the study area; it is currently a detention basin 

that provides a recreational park at the bottom. Approximately 84 cfs enter the basin from 

Tracts 13424 & 13471 located just north of San Bernardino Ave. A total Q100 = 96.54 cfs 

will confluence at the basin which requires 17.6 Ac-Ft of retention. However the basin 

provides 17 Ac-ft. Analysis of the capacity of the basin has not been done. However 

initial inspection suggest that the existing volume of the basin is adequate to detain these 

flows due to the fact that the basin will bleed out a portion of these flows through the 36” 

CSP located at the spill way along with a 6’ diameter riser with 2’ x 3’ square holes cut at 

the sides. See attached plans. These flows will bleed into HYD-2 and HYD-3 where they 

are spread and retained for percolation. 
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Hyd-1 is 17.97 acres and makes up 3.5% of the study area and is composed of open 

grassland. This portion of the site contains a retention basin of approximately 16 Ac-Ft. 

This sub area receives a Q100 = 51.24 cfs which requires 8.36 Ac-Ft for retention. It can 

be seen that no runoff leaves this sub area as it can be fully retain onsite. 

 

Hyd-2 is 70.53 acres and makes up 13.5% of the study area and is currently a golf course. 

The golf course contains various retention basins thought the site for a total volume of 

approximately 32 Ac-Ft .This sub area receives a Q100 = 165.84 cfs which requires 32.42 

Ac-Ft for retention. There is a small difference in required volume however; the 

remaining volume can be spread out on the golf course. Therefore no runoff leaves this 

sub area as it can be fully retained onsite. 

 

Hyd-3 is 22.36 acres and makes up 4.5% of the study area and is composed of open grass 

lands with sluggish pools. This portion of the site contains various retention pools for a 

total volume of approximately 9.7 Ac-Ft .This sub area receives a Q100 = 69.53 cfs which 

requires 10.4 Ac-Ft for retention.  Due to the geography of this sub area it is possible that 

the difference in volume could be retained within the site as its spreads out through out 

the site and infiltrates. 

 

Hyd-4 is 30.94 acres and makes up 5.8% of the study area; this area is currently a 

cemetery with an onsite retention basin. The basin is approximately 12 Ac-ft in volume. 

This sub area receives a Q100 = 91.2 cfs which requires 14.4 Ac-Ft for retention. It is 

possible that full retention of the 14.4 Ac-ft can be attained by spreading over the 

cemetery against its block walls. 
 

PROPOSED CONDITION 

 

The drainage pattern for the site will remain unchanged as a result of the proposed 

improvements.  The existing tributary areas and ultimate points of collection for each 

tributary area will remain the same. As part of the Super Block Master Plan, a storm drain 

system is being proposed throughout the project area. In order to minimize deficiencies 

in the existing drainage system, individual developments will be responsible for 

detaining all stormwater in excess of the sites existing peak runoff. These detention 

requirements are necessary because the existing hydraulic gradient of the 84” Colton 

drain is approximately at grade with Valley Blvd. The total discharge of the project area 

to the Colton drain will be Q100 = 135 cfs. A conceptual storm drain plan has been 

included in Appendix D of this report. The project site and the tributary drainage areas 

can be seen on the Proposed Hydrology Map included in Appendix E. 

 

Areas “A”,” B“, and “J” are all outside of the City of Colton limits, however their flows 

are still tributary to the low point found on Valley Blvd west of Sycamore Ave (L1). The 

master plan will still accept these off site flows with some mitigation. If these areas are 

developed they will be subject to a 90% reduction from pre existing flows further 

reducing its impact downstream. 
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Area “A” is 19.79 acres and makes up 3.7% of the study area, this area is currently 

outside of the city limits. This sub area is composed of grassy open space with some 

define earth swales. It is proposed that this area be picked up by a 30” storm drain lateral 

tied into the 84” Colton drain running north- south along the city limits. A total Q100 = 

34.84 cfs would be introduced into this existing system. (Need to research capacity of 

Colton drain, we suspect that this area might be tabled to flow to this area) 

 

Area “B” is 16.47 acres and makes up 3.1% of the study area; this sub area is 

approximately 50% commercial land use. Area “B” is also located outside the city limits 

but still tributary to the master plan.  A total Q100 = 35.76 cfs would be introduced into 

this existing system (Need to research capacity of Colton drain, we suspect that this area 

might be tabled to flow to this area) 

 

Area “J” is 19.0 acres and makes up 3.6% of the study area, this sub area is composed 

mainly of commercial land use. A total Q100 = 47.21 cfs makes its way to the low point on 

Valley (L1).The flows from sub area “J” will confluence with the street flows coming 

westerly down Valley Blvd. 

 

Area HYD-2 is 167.28 acres which make up 31.6% of the study area which will be 

composed of medium to high density residential, open space, a school site as well as 

business parks fronting on Valley Boulevard. Each of these proposed sites will be 

required to reduce peak flows with the implementation of detention basins. HYD-2 will 

be graded to drain to the south west were inlets will be placed at the intersections with 

Wild Rose Ave. The storm drain system will then run along Wild Rose Avenue and 

ultimately connecting to the existing 84" Colton drain, as shown in the conceptual storm 

drain plan. The flow coming down towards the existing Colton drain is Q100 = 219.58 cfs, 

stormwater detention required of each new development will reduce the peak flow to 135 

cfs which will be introduced to the extension of the Colton drain (I-7). 

 

Area HYD-5 is 125.1 acres which make up 23.7% of the study area. This sub area will be 

composed of retail, office mixed use and habitat. Runoff will be conveyed through curb 

and gutter down towards Valley Blvd where a proposed storm drain system will pick up 

the flows and convey the flows into a retention basin locate in PA 20 with a volume of 

approximately 60 acre-feet. This basin will be an interim basin until the 108” line is 

connected downstream. Once the connection is made the retention basin is no longer 

needed. 

 

The remaining 31.37% of the study area will remain unchanged from the existing 

conditions (Areas D, E, F, G, H and HYD-4). If these areas are redeveloped they will 

be subject to a 90% reduction from pre existing flows further reducing its impact 

downstream. 
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CONCLUSION 

 

The study of the existing conditions revealed that about 28% of the site is in full retention 

of its run off, significant retention is visible in the aerial of the site.  The remainder of the 

study area relies heavily on surface and street flows as its drainage system. There are 

currently 2 storm drain systems serving the two watershed areas. An 84” Colton drain 

which runs South at the city limits and west on Valley Blvd and connects to the Rialto 

channel. There are extensions to this storm drain that are proposed per the San 

Bernardino master plan (Project 3-3) line I-6 and I-7. The other storm drain line is a 108” 

line running south along Meridian Ave and east on Valley Blvd, which currently does not 

have an outlet. There are future plans to connect this storm drain to the Rialto channel 

once funding is provided to cross the Interstate-10 with a culvert. There is also an 

existing basin which receives flows up stream of our study area, research shows 

approximately 84 cfs is expected.  

 

Flooding is also reported at the intersections of Valley Blvd at Sycamore Ave and Valley 

Blvd at Pepper Ave. The flooding is due to a backwater condition caused by the 

undersized Rialto Channel, no improvements proposed for this project will reduce or 

eliminate the flooding at these intersections. However, all future development in the 

Colton Super Block Specific Plan will be required to detain all flows in excess of the sites 

existing runoff.   

 

In order to remove the existing detention basin/recreation park and develop PA 12, 

PA 13 and PA 14 a storm drain line will need to be constructed and connected to the 

existing 84” Colton Drain with capacity to accept the Q100 = 84 cfs that is currently 

being discharge into the basin. 
 

The detailed engineering design for the storm drain system will refine the design 

currently shown on the conceptual storm drain plans. The facilities will be sized to meet 

the current requirements for landowners within the project area based on the proposed 

land uses and will meet the city of Colton’s and county of San Bernardino standards. 
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P_COLT.RES
 ____________________________________________________________________________
 ****************************************************************************
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
          (c) Copyright 1983-2003 Advanced Engineering Software (aes)
              Ver. 8.0  Release Date: 01/01/2003  License ID 1237

                            Analysis prepared by:

                             Hall & Foreman, Inc.                            
                        9130 Anaheim Place, Suite 120                        
                         Rancho Cucamonga, CA  91730                         
                                                                             

  ************************** DESCRIPTION OF STUDY **************************
 * Proposed Condition                                                       *
 * RATIONAL FOR HYD-2 AND AREA A,B,C,H & J                                  *
 * 100 Year Storm Event: Colton Super Block (August 2013)                   *
  **************************************************************************

   FILE NAME: P_COLT.DAT                                        
   TIME/DATE OF STUDY: 11:04 08/28/2013
 ============================================================================
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
 ============================================================================
                     --*TIME-OF-CONCENTRATION MODEL*--

   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
   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*
   10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  0.950
   100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  1.260
   COMPUTED RAINFALL INTENSITY DATA:
   STORM EVENT =  100.00   1-HOUR INTENSITY(INCH/HOUR) = 1.2600
   SLOPE OF INTENSITY DURATION CURVE = 0.6000

   *ANTECEDENT MOISTURE CONDITION (AMC) III ASSUMED FOR RATIONAL METHOD*

   *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   43.0     21.5    0.009/0.009/0.020   0.67    2.00 0.0313 0.167 0.0160
   2   28.0     14.0    0.017/0.017/0.020   0.67    2.00 0.0313 0.167 0.0160
   3   36.0     18.0    0.014/0.014/0.020   0.67    2.00 0.0313 0.167 0.0160
   4   24.0     12.0    0.014/0.014/0.020   0.67    2.00 0.0313 0.167 0.0160

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
     1. Relative Flow-Depth =  0.67 FEET
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
     2. (Depth)*(Velocity) Constraint =  4.0 (FT*FT/S)
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

 +--------------------------------------------------------------------------+
 | Area A                                                                   |
 | Rational Method                                                          |
 | 19.79 Ac                                                                 |
 +--------------------------------------------------------------------------+
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 ****************************************************************************
   FLOW PROCESS FROM NODE     10.00 TO NODE     11.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =  1000.00
   ELEVATION DATA: UPSTREAM(FEET) =   1105.00  DOWNSTREAM(FEET) =   1085.00

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   24.468
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.158
   SUBAREA Tc AND LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
   NATURAL FAIR COVER
   "WOODLAND,GRASS"           C       13.10      0.16      1.00    92   24.47
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.16
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.00
   SUBAREA RUNOFF(CFS) =     23.56
   TOTAL AREA(ACRES) =     13.10   PEAK FLOW RATE(CFS) =     23.56

 ****************************************************************************
   FLOW PROCESS FROM NODE     11.00 TO NODE     13.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =  1080.00  DOWNSTREAM(FEET) =  1077.40
   FLOW LENGTH(FEET) =   520.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  30.0 INCH PIPE IS  20.9 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.44
   ESTIMATED PIPE DIAMETER(INCH) =  30.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     23.56
   PIPE TRAVEL TIME(MIN.) =   1.34    Tc(MIN.) =  25.81
   LONGEST FLOWPATH FROM NODE     10.00 TO NODE     13.00 =  1520.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     13.00 TO NODE     13.00 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.) =  25.81
   RAINFALL INTENSITY(INCH/HR) =   2.09
   AREA-AVERAGED Fm(INCH/HR) =  0.16
   AREA-AVERAGED Fp(INCH/HR) =  0.16
   AREA-AVERAGED Ap =  1.00
   EFFECTIVE STREAM AREA(ACRES) =    13.10
   TOTAL STREAM AREA(ACRES) =    13.10
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     23.56

 ****************************************************************************
   FLOW PROCESS FROM NODE     12.00 TO NODE     13.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   995.00
   ELEVATION DATA: UPSTREAM(FEET) =   1103.00  DOWNSTREAM(FEET) =   1090.00

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

Page 2



P_COLT.RES
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   26.589
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.053
   SUBAREA Tc AND LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
   NATURAL FAIR COVER
   "WOODLAND,GRASS"           C        6.69      0.16      1.00    92   26.59
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.16
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.00
   SUBAREA RUNOFF(CFS) =     11.40
   TOTAL AREA(ACRES) =      6.69   PEAK FLOW RATE(CFS) =     11.40

 ****************************************************************************
   FLOW PROCESS FROM NODE     13.00 TO NODE     13.00 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.) =  26.59
   RAINFALL INTENSITY(INCH/HR) =   2.05
   AREA-AVERAGED Fm(INCH/HR) =  0.16
   AREA-AVERAGED Fp(INCH/HR) =  0.16
   AREA-AVERAGED Ap =  1.00
   EFFECTIVE STREAM AREA(ACRES) =     6.69
   TOTAL STREAM AREA(ACRES) =     6.69
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     11.40

   ** CONFLUENCE DATA **
    STREAM     Q     Tc   Intensity   Fp(Fm)     Ap   Ae     HEADWATER
    NUMBER   (CFS) (MIN.) (INCH/HR) (INCH/HR)       (ACRES)    NODE
       1     23.56  25.81    2.090  0.16( 0.16) 1.00    13.1      10.00
       2     11.40  26.59    2.053  0.16( 0.16) 1.00     6.7      12.00

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

   ** PEAK FLOW RATE TABLE **
    STREAM     Q     Tc   Intensity   Fp(Fm)     Ap   Ae     HEADWATER
    NUMBER   (CFS) (MIN.) (INCH/HR) (INCH/HR)       (ACRES)    NODE
       1     34.84  25.81    2.090  0.16( 0.16) 1.00    19.6      10.00
       2     34.51  26.59    2.053  0.16( 0.16) 1.00    19.8      12.00

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =     34.84    Tc(MIN.) =    25.81
   EFFECTIVE AREA(ACRES) =    19.59   AREA-AVERAGED Fm(INCH/HR) =  0.16
   AREA-AVERAGED Fp(INCH/HR) =  0.16  AREA-AVERAGED Ap =  1.00
   TOTAL AREA(ACRES) =     19.79
   LONGEST FLOWPATH FROM NODE     10.00 TO NODE     13.00 =  1520.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     13.00 TO NODE     13.00 IS CODE =  13
 ----------------------------------------------------------------------------
   >>>>>CLEAR THE MAIN-STREAM MEMORY<<<<<
 ============================================================================

 +--------------------------------------------------------------------------+
 | Area B                                                                   |
 | Rational Method                                                          |
 | 16.47 Ac                                                                 |
 +--------------------------------------------------------------------------+
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 ****************************************************************************
   FLOW PROCESS FROM NODE     20.00 TO NODE     21.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =  1486.00
   ELEVATION DATA: UPSTREAM(FEET) =   1085.00  DOWNSTREAM(FEET) =   1075.00

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   18.884
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.521
   SUBAREA Tc AND LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
   RESIDENTIAL
   "8-10 DWELLINGS/ACRE"      C       16.47      0.27      0.40    86   18.88
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.27
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.40
   SUBAREA RUNOFF(CFS) =     35.76
   TOTAL AREA(ACRES) =     16.47   PEAK FLOW RATE(CFS) =     35.76

 ****************************************************************************
   FLOW PROCESS FROM NODE     21.00 TO NODE     21.00 IS CODE =  13
 ----------------------------------------------------------------------------
   >>>>>CLEAR THE MAIN-STREAM MEMORY<<<<<
 ============================================================================

 +--------------------------------------------------------------------------+
 | Area J                                                                   |
 | Rational Method                                                          |
 | 19.0 Ac                                                                  |
 +--------------------------------------------------------------------------+

 ****************************************************************************
   FLOW PROCESS FROM NODE     30.00 TO NODE     31.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =  1931.00
   ELEVATION DATA: UPSTREAM(FEET) =   1082.00  DOWNSTREAM(FEET) =   1064.00

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   15.969
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.788
   SUBAREA Tc AND LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
   COMMERCIAL                 C       19.00      0.27      0.10    86   15.97
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.27
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.10
   SUBAREA RUNOFF(CFS) =     47.21
   TOTAL AREA(ACRES) =     19.00   PEAK FLOW RATE(CFS) =     47.21

 ****************************************************************************
   FLOW PROCESS FROM NODE     31.00 TO NODE     31.00 IS CODE =  13
 ----------------------------------------------------------------------------
   >>>>>CLEAR THE MAIN-STREAM MEMORY<<<<<
 ============================================================================

 +--------------------------------------------------------------------------+
 | Area C                                                                   |
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 | Rational Method                                                          |
 | 31.44 Ac                                                                 |
 +--------------------------------------------------------------------------+

 ****************************************************************************
   FLOW PROCESS FROM NODE    200.00 TO NODE    202.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =  1895.00
   ELEVATION DATA: UPSTREAM(FEET) =   1076.00  DOWNSTREAM(FEET) =   1055.00

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   20.750
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.383
   SUBAREA Tc AND LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
   RESIDENTIAL
   "3-4 DWELLINGS/ACRE"       C       14.32      0.27      0.60    86   20.75
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.27
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.60
   SUBAREA RUNOFF(CFS) =     28.60
   TOTAL AREA(ACRES) =     14.32   PEAK FLOW RATE(CFS) =     28.60

 ****************************************************************************
   FLOW PROCESS FROM NODE    202.00 TO NODE    202.00 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.) =  20.75
   RAINFALL INTENSITY(INCH/HR) =   2.38
   AREA-AVERAGED Fm(INCH/HR) =  0.16
   AREA-AVERAGED Fp(INCH/HR) =  0.27
   AREA-AVERAGED Ap =  0.60
   EFFECTIVE STREAM AREA(ACRES) =    14.32
   TOTAL STREAM AREA(ACRES) =    14.32
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     28.60

 ****************************************************************************
   FLOW PROCESS FROM NODE    201.00 TO NODE    202.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =  1300.00
   ELEVATION DATA: UPSTREAM(FEET) =   1064.00  DOWNSTREAM(FEET) =   1055.00

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   14.467
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.958
   SUBAREA Tc AND LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
   COMMERCIAL                 C        2.92      0.27      0.10    86   14.47
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.27
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.10
   SUBAREA RUNOFF(CFS) =      7.70
   TOTAL AREA(ACRES) =      2.92   PEAK FLOW RATE(CFS) =      7.70
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 ****************************************************************************
   FLOW PROCESS FROM NODE    202.00 TO NODE    202.00 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.) =  14.47
   RAINFALL INTENSITY(INCH/HR) =   2.96
   AREA-AVERAGED Fm(INCH/HR) =  0.03
   AREA-AVERAGED Fp(INCH/HR) =  0.27
   AREA-AVERAGED Ap =  0.10
   EFFECTIVE STREAM AREA(ACRES) =     2.92
   TOTAL STREAM AREA(ACRES) =     2.92
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      7.70

   ** CONFLUENCE DATA **
    STREAM     Q     Tc   Intensity   Fp(Fm)     Ap   Ae     HEADWATER
    NUMBER   (CFS) (MIN.) (INCH/HR) (INCH/HR)       (ACRES)    NODE
       1     28.60  20.75    2.383  0.27( 0.16) 0.60    14.3     200.00
       2      7.70  14.47    2.958  0.27( 0.03) 0.10     2.9     201.00

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

   ** PEAK FLOW RATE TABLE **
    STREAM     Q     Tc   Intensity   Fp(Fm)     Ap   Ae     HEADWATER
    NUMBER   (CFS) (MIN.) (INCH/HR) (INCH/HR)       (ACRES)    NODE
       1     32.82  14.47    2.958  0.27( 0.13) 0.49    12.9     201.00
       2     34.79  20.75    2.383  0.27( 0.14) 0.52    17.2     200.00

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =     34.79    Tc(MIN.) =    20.75
   EFFECTIVE AREA(ACRES) =    17.24   AREA-AVERAGED Fm(INCH/HR) =  0.14
   AREA-AVERAGED Fp(INCH/HR) =  0.27  AREA-AVERAGED Ap =  0.52
   TOTAL AREA(ACRES) =     17.24
   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    202.00 =  1895.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    202.00 TO NODE    205.00 IS CODE =  62
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  4 USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) = 1055.00  DOWNSTREAM ELEVATION(FEET) = 1027.00
   STREET LENGTH(FEET) =   813.00   CURB HEIGHT(INCHES) =  8.0
   STREET HALFWIDTH(FEET) = 24.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  12.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.014
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.014

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0160
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      37.98
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.48
     HALFSTREET FLOOD WIDTH(FEET) =   22.36
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    5.13
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     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    2.48
   STREET FLOW TRAVEL TIME(MIN.) =   2.64   Tc(MIN.) =  23.39
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.217
   SUBAREA LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   COMMERCIAL                 C        3.23      0.27      0.10    86
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.27
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.10
   SUBAREA AREA(ACRES) =    3.23      SUBAREA RUNOFF(CFS) =    6.37
   EFFECTIVE AREA(ACRES) =     20.47    AREA-AVERAGED Fm(INCH/HR) =  0.12
   AREA-AVERAGED Fp(INCH/HR) =  0.27  AREA-AVERAGED Ap =  0.45
   TOTAL AREA(ACRES) =     20.47        PEAK FLOW RATE(CFS) =      38.60

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.49   HALFSTREET FLOOD WIDTH(FEET) =  22.55
   FLOW VELOCITY(FEET/SEC.) =  5.13   DEPTH*VELOCITY(FT*FT/SEC.) =   2.49
   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    205.00 =  2708.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    205.00 TO NODE    205.00 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.) =  23.39
   RAINFALL INTENSITY(INCH/HR) =   2.22
   AREA-AVERAGED Fm(INCH/HR) =  0.12
   AREA-AVERAGED Fp(INCH/HR) =  0.27
   AREA-AVERAGED Ap =  0.45
   EFFECTIVE STREAM AREA(ACRES) =    20.47
   TOTAL STREAM AREA(ACRES) =    20.47
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     38.60

 ****************************************************************************
   FLOW PROCESS FROM NODE    203.00 TO NODE    204.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   991.00
   ELEVATION DATA: UPSTREAM(FEET) =   1055.00  DOWNSTREAM(FEET) =   1034.00

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   10.377
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.611
   SUBAREA Tc AND LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
   COMMERCIAL                 C        5.84      0.27      0.10    86   10.38
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.27
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.10
   SUBAREA RUNOFF(CFS) =     18.84
   TOTAL AREA(ACRES) =      5.84   PEAK FLOW RATE(CFS) =     18.84

 ****************************************************************************
   FLOW PROCESS FROM NODE    204.00 TO NODE    204.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN) =  10.38
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.611
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   SUBAREA LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   COMMERCIAL                 C        3.31      0.27      0.10    86
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.27
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.10
   SUBAREA AREA(ACRES) =    3.31      SUBAREA RUNOFF(CFS) =   10.68
   EFFECTIVE AREA(ACRES) =      9.15   AREA-AVERAGED Fm(INCH/HR) =  0.03
   AREA-AVERAGED Fp(INCH/HR) =  0.27  AREA-AVERAGED Ap =  0.10
   TOTAL AREA(ACRES) =      9.15       PEAK FLOW RATE(CFS) =      29.51

 ****************************************************************************
   FLOW PROCESS FROM NODE    204.00 TO NODE    205.00 IS CODE =  62
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) = 1034.00  DOWNSTREAM ELEVATION(FEET) = 1027.00
   STREET LENGTH(FEET) =   423.00   CURB HEIGHT(INCHES) =  8.0
   STREET HALFWIDTH(FEET) = 43.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  21.50
   INSIDE STREET CROSSFALL(DECIMAL) =  0.009
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.009

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0160
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      31.98
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.47
     HALFSTREET FLOOD WIDTH(FEET) =   31.83
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.35
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.56
   STREET FLOW TRAVEL TIME(MIN.) =   2.10   Tc(MIN.) =  12.48
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.232
   SUBAREA LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   COMMERCIAL                 C        1.71      0.27      0.10    86
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.27
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.10
   SUBAREA AREA(ACRES) =    1.71      SUBAREA RUNOFF(CFS) =    4.93
   EFFECTIVE AREA(ACRES) =     10.86    AREA-AVERAGED Fm(INCH/HR) =  0.03
   AREA-AVERAGED Fp(INCH/HR) =  0.27  AREA-AVERAGED Ap =  0.10
   TOTAL AREA(ACRES) =     10.86        PEAK FLOW RATE(CFS) =      31.33

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.47   HALFSTREET FLOOD WIDTH(FEET) =  31.66
   FLOW VELOCITY(FEET/SEC.) =  3.32   DEPTH*VELOCITY(FT*FT/SEC.) =   1.54
   LONGEST FLOWPATH FROM NODE    203.00 TO NODE    205.00 =  1414.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    205.00 TO NODE    205.00 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.) =  12.48
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   RAINFALL INTENSITY(INCH/HR) =   3.23
   AREA-AVERAGED Fm(INCH/HR) =  0.03
   AREA-AVERAGED Fp(INCH/HR) =  0.27
   AREA-AVERAGED Ap =  0.10
   EFFECTIVE STREAM AREA(ACRES) =    10.86
   TOTAL STREAM AREA(ACRES) =    10.86
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     31.33

   ** CONFLUENCE DATA **
    STREAM     Q     Tc   Intensity   Fp(Fm)     Ap   Ae     HEADWATER
    NUMBER   (CFS) (MIN.) (INCH/HR) (INCH/HR)       (ACRES)    NODE
       1     37.19  17.14    2.672  0.27( 0.11) 0.41    16.1     201.00
       1     38.60  23.39    2.217  0.27( 0.12) 0.45    20.5     200.00
       2     31.33  12.48    3.232  0.27( 0.03) 0.10    10.9     203.00

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

   ** PEAK FLOW RATE TABLE **
    STREAM     Q     Tc   Intensity   Fp(Fm)     Ap   Ae     HEADWATER
    NUMBER   (CFS) (MIN.) (INCH/HR) (INCH/HR)       (ACRES)    NODE
       1     64.33  12.48    3.232  0.27( 0.07) 0.26    22.6     203.00
       2     63.04  17.14    2.672  0.27( 0.08) 0.28    27.0     201.00
       3     60.00  23.39    2.217  0.27( 0.09) 0.33    31.3     200.00

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =     64.33    Tc(MIN.) =    12.48
   EFFECTIVE AREA(ACRES) =    22.61   AREA-AVERAGED Fm(INCH/HR) =  0.07
   AREA-AVERAGED Fp(INCH/HR) =  0.27  AREA-AVERAGED Ap =  0.26
   TOTAL AREA(ACRES) =     31.33
   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    205.00 =  2708.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    205.00 TO NODE    205.00 IS CODE =  13
 ----------------------------------------------------------------------------
   >>>>>CLEAR THE MAIN-STREAM MEMORY<<<<<
 ============================================================================

 +--------------------------------------------------------------------------+
 | Hyd-2                                                                    |
 | Rational Method                                                          |
 | 167.28 Ac                                                                |
 +--------------------------------------------------------------------------+

 ****************************************************************************
   FLOW PROCESS FROM NODE     10.00 TO NODE     11.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   935.00
   ELEVATION DATA: UPSTREAM(FEET) =   1115.00  DOWNSTREAM(FEET) =   1099.00

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   14.340
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.974
   SUBAREA Tc AND LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
   RESIDENTIAL
   "3-4 DWELLINGS/ACRE"       C       12.23      0.27      0.60    86   14.34
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.27
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.60

Page 9



P_COLT.RES
   SUBAREA RUNOFF(CFS) =     30.94
   TOTAL AREA(ACRES) =     12.23   PEAK FLOW RATE(CFS) =     30.94

 ****************************************************************************
   FLOW PROCESS FROM NODE     11.00 TO NODE     14.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =  1094.00  DOWNSTREAM(FEET) =  1075.30
   FLOW LENGTH(FEET) =   435.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  21.0 INCH PIPE IS  16.6 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  15.17
   ESTIMATED PIPE DIAMETER(INCH) =  21.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     30.94
   PIPE TRAVEL TIME(MIN.) =   0.48    Tc(MIN.) =  14.82
   LONGEST FLOWPATH FROM NODE     10.00 TO NODE     14.00 =  1370.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     14.00 TO NODE     14.00 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.) =  14.82
   RAINFALL INTENSITY(INCH/HR) =   2.92
   AREA-AVERAGED Fm(INCH/HR) =  0.16
   AREA-AVERAGED Fp(INCH/HR) =  0.27
   AREA-AVERAGED Ap =  0.60
   EFFECTIVE STREAM AREA(ACRES) =    12.23
   TOTAL STREAM AREA(ACRES) =    12.23
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     30.94

 ****************************************************************************
   FLOW PROCESS FROM NODE     12.00 TO NODE     13.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   935.00
   ELEVATION DATA: UPSTREAM(FEET) =   1099.63  DOWNSTREAM(FEET) =   1081.30

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   16.361
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.748
   SUBAREA Tc AND LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
   PUBLIC PARK                C        8.19      0.27      0.85    86   16.36
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.27
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.85
   SUBAREA RUNOFF(CFS) =     18.55
   TOTAL AREA(ACRES) =      8.19   PEAK FLOW RATE(CFS) =     18.55

 ****************************************************************************
   FLOW PROCESS FROM NODE     13.00 TO NODE     14.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =  1076.30  DOWNSTREAM(FEET) =  1075.30
   FLOW LENGTH(FEET) =    50.00   MANNING'S N =  0.013
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   DEPTH OF FLOW IN  21.0 INCH PIPE IS  14.9 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  10.19
   ESTIMATED PIPE DIAMETER(INCH) =  21.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     18.55
   PIPE TRAVEL TIME(MIN.) =   0.08    Tc(MIN.) =  16.44
   LONGEST FLOWPATH FROM NODE     12.00 TO NODE     14.00 =   985.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     14.00 TO NODE     14.00 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.) =  16.44
   RAINFALL INTENSITY(INCH/HR) =   2.74
   AREA-AVERAGED Fm(INCH/HR) =  0.23
   AREA-AVERAGED Fp(INCH/HR) =  0.27
   AREA-AVERAGED Ap =  0.85
   EFFECTIVE STREAM AREA(ACRES) =     8.19
   TOTAL STREAM AREA(ACRES) =     8.19
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     18.55

   ** CONFLUENCE DATA **
    STREAM     Q     Tc   Intensity   Fp(Fm)     Ap   Ae     HEADWATER
    NUMBER   (CFS) (MIN.) (INCH/HR) (INCH/HR)       (ACRES)    NODE
       1     30.94  14.82    2.916  0.27( 0.16) 0.60    12.2      10.00
       2     18.55  16.44    2.740  0.27( 0.23) 0.85     8.2      12.00

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

   ** PEAK FLOW RATE TABLE **
    STREAM     Q     Tc   Intensity   Fp(Fm)     Ap   Ae     HEADWATER
    NUMBER   (CFS) (MIN.) (INCH/HR) (INCH/HR)       (ACRES)    NODE
       1     48.83  14.82    2.916  0.27( 0.19) 0.69    19.6      10.00
       2     47.50  16.44    2.740  0.27( 0.19) 0.70    20.4      12.00

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =     48.83    Tc(MIN.) =    14.82
   EFFECTIVE AREA(ACRES) =    19.61   AREA-AVERAGED Fm(INCH/HR) =  0.19
   AREA-AVERAGED Fp(INCH/HR) =  0.27  AREA-AVERAGED Ap =  0.69
   TOTAL AREA(ACRES) =     20.42
   LONGEST FLOWPATH FROM NODE     10.00 TO NODE     14.00 =  1370.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     14.00 TO NODE     20.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =  1075.30  DOWNSTREAM(FEET) =  1071.25
   FLOW LENGTH(FEET) =   570.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  36.0 INCH PIPE IS  26.5 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.76
   ESTIMATED PIPE DIAMETER(INCH) =  36.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     48.83
   PIPE TRAVEL TIME(MIN.) =   1.08    Tc(MIN.) =  15.90
   LONGEST FLOWPATH FROM NODE     10.00 TO NODE     20.00 =  1940.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     20.00 TO NODE     20.00 IS CODE =  10
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 ----------------------------------------------------------------------------
   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<
 ============================================================================

 ****************************************************************************
   FLOW PROCESS FROM NODE     15.00 TO NODE     16.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =  1505.00
   ELEVATION DATA: UPSTREAM(FEET) =   1092.20  DOWNSTREAM(FEET) =   1080.00

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   20.144
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.425
   SUBAREA Tc AND LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
   RESIDENTIAL
   "3-4 DWELLINGS/ACRE"       C        8.82      0.27      0.60    86   20.14
   PUBLIC PARK                C       18.07      0.27      0.85    86   23.62
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.27
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.77
   SUBAREA RUNOFF(CFS) =     53.64
   TOTAL AREA(ACRES) =     26.89   PEAK FLOW RATE(CFS) =     53.64

 ****************************************************************************
   FLOW PROCESS FROM NODE     16.00 TO NODE     19.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =  1075.00  DOWNSTREAM(FEET) =  1073.25
   FLOW LENGTH(FEET) =   850.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  48.0 INCH PIPE IS  33.8 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.67
   ESTIMATED PIPE DIAMETER(INCH) =  48.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     53.64
   PIPE TRAVEL TIME(MIN.) =   2.50    Tc(MIN.) =  22.64
   LONGEST FLOWPATH FROM NODE     15.00 TO NODE     19.00 =  2355.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     19.00 TO NODE     19.00 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.) =  22.64
   RAINFALL INTENSITY(INCH/HR) =   2.26
   AREA-AVERAGED Fm(INCH/HR) =  0.21
   AREA-AVERAGED Fp(INCH/HR) =  0.27
   AREA-AVERAGED Ap =  0.77
   EFFECTIVE STREAM AREA(ACRES) =    26.89
   TOTAL STREAM AREA(ACRES) =    26.89
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     53.64

 ****************************************************************************
   FLOW PROCESS FROM NODE     17.00 TO NODE     18.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
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 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   913.00
   ELEVATION DATA: UPSTREAM(FEET) =   1088.50  DOWNSTREAM(FEET) =   1078.25

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   12.153
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.284
   SUBAREA Tc AND LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
   RESIDENTIAL
   "11+ DWELLINGS/ACRE"       C       10.48      0.27      0.20    86   12.15
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.27
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.20
   SUBAREA RUNOFF(CFS) =     30.47
   TOTAL AREA(ACRES) =     10.48   PEAK FLOW RATE(CFS) =     30.47

 ****************************************************************************
   FLOW PROCESS FROM NODE     18.00 TO NODE     19.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =  1073.25  DOWNSTREAM(FEET) =  1072.25
   FLOW LENGTH(FEET) =    50.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  24.0 INCH PIPE IS  19.2 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  11.31
   ESTIMATED PIPE DIAMETER(INCH) =  24.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     30.47
   PIPE TRAVEL TIME(MIN.) =   0.07    Tc(MIN.) =  12.23
   LONGEST FLOWPATH FROM NODE     17.00 TO NODE     19.00 =   963.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     19.00 TO NODE     19.00 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.) =  12.23
   RAINFALL INTENSITY(INCH/HR) =   3.27
   AREA-AVERAGED Fm(INCH/HR) =  0.05
   AREA-AVERAGED Fp(INCH/HR) =  0.27
   AREA-AVERAGED Ap =  0.20
   EFFECTIVE STREAM AREA(ACRES) =    10.48
   TOTAL STREAM AREA(ACRES) =    10.48
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     30.47

   ** CONFLUENCE DATA **
    STREAM     Q     Tc   Intensity   Fp(Fm)     Ap   Ae     HEADWATER
    NUMBER   (CFS) (MIN.) (INCH/HR) (INCH/HR)       (ACRES)    NODE
       1     53.64  22.64    2.261  0.27( 0.21) 0.77    26.9      15.00
       2     30.47  12.23    3.272  0.27( 0.05) 0.20    10.5      17.00

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

   ** PEAK FLOW RATE TABLE **
    STREAM     Q     Tc   Intensity   Fp(Fm)     Ap   Ae     HEADWATER
    NUMBER   (CFS) (MIN.) (INCH/HR) (INCH/HR)       (ACRES)    NODE
       1     73.71  12.23    3.272  0.27( 0.14) 0.53    25.0      17.00
       2     74.53  22.64    2.261  0.27( 0.17) 0.61    37.4      15.00
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   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =     74.53    Tc(MIN.) =    22.64
   EFFECTIVE AREA(ACRES) =    37.37   AREA-AVERAGED Fm(INCH/HR) =  0.17
   AREA-AVERAGED Fp(INCH/HR) =  0.27  AREA-AVERAGED Ap =  0.61
   TOTAL AREA(ACRES) =     37.37
   LONGEST FLOWPATH FROM NODE     15.00 TO NODE     19.00 =  2355.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     19.00 TO NODE     20.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =  1072.25  DOWNSTREAM(FEET) =  1071.25
   FLOW LENGTH(FEET) =    50.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  36.0 INCH PIPE IS  24.6 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  14.48
   ESTIMATED PIPE DIAMETER(INCH) =  36.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     74.53
   PIPE TRAVEL TIME(MIN.) =   0.06    Tc(MIN.) =  22.70
   LONGEST FLOWPATH FROM NODE     15.00 TO NODE     20.00 =  2405.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     20.00 TO NODE     20.00 IS CODE =  10
 ----------------------------------------------------------------------------
   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<<
 ============================================================================

 ****************************************************************************
   FLOW PROCESS FROM NODE     20.00 TO NODE     20.00 IS CODE =  11
 ----------------------------------------------------------------------------
   >>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<
 ============================================================================

   ** MAIN STREAM CONFLUENCE DATA **
    STREAM     Q     Tc   Intensity   Fp(Fm)     Ap   Ae     HEADWATER
    NUMBER   (CFS) (MIN.) (INCH/HR) (INCH/HR)       (ACRES)    NODE
       1     73.71  12.28    3.263  0.27( 0.14) 0.53    25.0      17.00
       2     74.53  22.70    2.258  0.27( 0.17) 0.61    37.4      15.00
   LONGEST FLOWPATH FROM NODE     15.00 TO NODE     20.00 =  2405.00 FEET.

   ** MEMORY BANK #  1 CONFLUENCE DATA **
    STREAM     Q     Tc   Intensity   Fp(Fm)     Ap   Ae     HEADWATER
    NUMBER   (CFS) (MIN.) (INCH/HR) (INCH/HR)       (ACRES)    NODE
       1     48.83  15.90    2.795  0.27( 0.19) 0.69    19.6      10.00
       2     47.50  17.53    2.636  0.27( 0.19) 0.70    20.4      12.00
   LONGEST FLOWPATH FROM NODE     10.00 TO NODE     20.00 =  1940.00 FEET.

   ** PEAK FLOW RATE TABLE **
    STREAM     Q     Tc   Intensity   Fp(Fm)     Ap   Ae     HEADWATER
    NUMBER   (CFS) (MIN.) (INCH/HR) (INCH/HR)       (ACRES)    NODE
       1    118.20  12.28    3.263  0.27( 0.16) 0.59    40.1      17.00
       2    122.82  15.90    2.795  0.27( 0.17) 0.61    48.9      10.00
       3    121.63  17.53    2.636  0.27( 0.17) 0.62    51.7      12.00
       4    114.68  22.70    2.258  0.27( 0.17) 0.64    57.8      15.00
     TOTAL AREA(ACRES) =     57.79

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      122.82  Tc(MIN.) =   15.903
   EFFECTIVE AREA(ACRES) =     48.91  AREA-AVERAGED Fm(INCH/HR) =  0.17
   AREA-AVERAGED Fp(INCH/HR) =  0.27  AREA-AVERAGED Ap =  0.62
   TOTAL AREA(ACRES) =     57.79
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   LONGEST FLOWPATH FROM NODE     15.00 TO NODE     20.00 =  2405.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     20.00 TO NODE     20.00 IS CODE =  12
 ----------------------------------------------------------------------------
   >>>>>CLEAR MEMORY BANK # 2 <<<<<
 ============================================================================

 ****************************************************************************
   FLOW PROCESS FROM NODE     20.00 TO NODE     23.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =  1071.25  DOWNSTREAM(FEET) =  1070.25
   FLOW LENGTH(FEET) =   150.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  51.0 INCH PIPE IS  38.3 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  10.74
   ESTIMATED PIPE DIAMETER(INCH) =  51.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =    122.82
   PIPE TRAVEL TIME(MIN.) =   0.23    Tc(MIN.) =  16.14
   LONGEST FLOWPATH FROM NODE     15.00 TO NODE     23.00 =  2555.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     23.00 TO NODE     23.00 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.) =  16.14
   RAINFALL INTENSITY(INCH/HR) =   2.77
   AREA-AVERAGED Fm(INCH/HR) =  0.17
   AREA-AVERAGED Fp(INCH/HR) =  0.27
   AREA-AVERAGED Ap =  0.61
   EFFECTIVE STREAM AREA(ACRES) =    48.91
   TOTAL STREAM AREA(ACRES) =    57.79
   PEAK FLOW RATE(CFS) AT CONFLUENCE =    122.82

 ****************************************************************************
   FLOW PROCESS FROM NODE     21.00 TO NODE     22.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =  1337.00
   ELEVATION DATA: UPSTREAM(FEET) =   1091.50  DOWNSTREAM(FEET) =   1077.50

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   14.355
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.972
   SUBAREA Tc AND LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
   PUBLIC PARK                C       13.06      0.27      0.85    86   21.40
   RESIDENTIAL
   "11+ DWELLINGS/ACRE"       C        6.04      0.27      0.20    86   14.35
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.27
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.64
   SUBAREA RUNOFF(CFS) =     48.08
   TOTAL AREA(ACRES) =     19.10   PEAK FLOW RATE(CFS) =     48.08

 ****************************************************************************
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   FLOW PROCESS FROM NODE     22.00 TO NODE     23.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =  1071.25  DOWNSTREAM(FEET) =  1070.25
   FLOW LENGTH(FEET) =    50.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  30.0 INCH PIPE IS  21.3 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  12.93
   ESTIMATED PIPE DIAMETER(INCH) =  30.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     48.08
   PIPE TRAVEL TIME(MIN.) =   0.06    Tc(MIN.) =  14.42
   LONGEST FLOWPATH FROM NODE     21.00 TO NODE     23.00 =  1387.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     23.00 TO NODE     23.00 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.) =  14.42
   RAINFALL INTENSITY(INCH/HR) =   2.96
   AREA-AVERAGED Fm(INCH/HR) =  0.18
   AREA-AVERAGED Fp(INCH/HR) =  0.27
   AREA-AVERAGED Ap =  0.64
   EFFECTIVE STREAM AREA(ACRES) =    19.10
   TOTAL STREAM AREA(ACRES) =    19.10
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     48.08

   ** CONFLUENCE DATA **
    STREAM     Q     Tc   Intensity   Fp(Fm)     Ap   Ae     HEADWATER
    NUMBER   (CFS) (MIN.) (INCH/HR) (INCH/HR)       (ACRES)    NODE
       1    118.20  12.52    3.227  0.27( 0.16) 0.59    40.1      17.00
       1    122.82  16.14    2.771  0.27( 0.17) 0.61    48.9      10.00
       1    121.63  17.76    2.615  0.27( 0.17) 0.62    51.7      12.00
       1    114.68  22.94    2.244  0.27( 0.17) 0.64    57.8      15.00
       2     48.08  14.42    2.964  0.27( 0.18) 0.64    19.1      21.00

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

   ** PEAK FLOW RATE TABLE **
    STREAM     Q     Tc   Intensity   Fp(Fm)     Ap   Ae     HEADWATER
    NUMBER   (CFS) (MIN.) (INCH/HR) (INCH/HR)       (ACRES)    NODE
       1    163.87  12.52    3.227  0.27( 0.17) 0.61    56.7      17.00
       2    168.71  14.42    2.964  0.27( 0.17) 0.62    63.9      21.00
       3    167.57  16.14    2.771  0.27( 0.17) 0.62    68.0      10.00
       4    163.69  17.76    2.615  0.27( 0.17) 0.63    70.8      12.00
       5    150.34  22.94    2.244  0.27( 0.17) 0.64    76.9      15.00

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =    168.71    Tc(MIN.) =    14.42
   EFFECTIVE AREA(ACRES) =    63.85   AREA-AVERAGED Fm(INCH/HR) =  0.17
   AREA-AVERAGED Fp(INCH/HR) =  0.27  AREA-AVERAGED Ap =  0.62
   TOTAL AREA(ACRES) =     76.89
   LONGEST FLOWPATH FROM NODE     15.00 TO NODE     23.00 =  2555.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     23.00 TO NODE     28.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
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   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =  1070.25  DOWNSTREAM(FEET) =  1065.17
   FLOW LENGTH(FEET) =  1068.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  60.0 INCH PIPE IS  47.3 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  10.16
   ESTIMATED PIPE DIAMETER(INCH) =  60.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =    168.71
   PIPE TRAVEL TIME(MIN.) =   1.75    Tc(MIN.) =  16.17
   LONGEST FLOWPATH FROM NODE     15.00 TO NODE     28.00 =  3623.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     28.00 TO NODE     28.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  3
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =  16.17
   RAINFALL INTENSITY(INCH/HR) =   2.77
   AREA-AVERAGED Fm(INCH/HR) =  0.17
   AREA-AVERAGED Fp(INCH/HR) =  0.27
   AREA-AVERAGED Ap =  0.62
   EFFECTIVE STREAM AREA(ACRES) =    63.85
   TOTAL STREAM AREA(ACRES) =    76.89
   PEAK FLOW RATE(CFS) AT CONFLUENCE =    168.71

 ****************************************************************************
   FLOW PROCESS FROM NODE     24.00 TO NODE     25.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =  1175.00
   ELEVATION DATA: UPSTREAM(FEET) =   1075.50  DOWNSTREAM(FEET) =   1071.17

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   15.762
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.810
   SUBAREA Tc AND LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
   COMMERCIAL                 C       10.99      0.27      0.10    86   15.76
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.27
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.10
   SUBAREA RUNOFF(CFS) =     27.52
   TOTAL AREA(ACRES) =     10.99   PEAK FLOW RATE(CFS) =     27.52

 ****************************************************************************
   FLOW PROCESS FROM NODE     25.00 TO NODE     28.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =  1066.17  DOWNSTREAM(FEET) =  1065.17
   FLOW LENGTH(FEET) =    50.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  24.0 INCH PIPE IS  17.5 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  11.21
   ESTIMATED PIPE DIAMETER(INCH) =  24.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     27.52
   PIPE TRAVEL TIME(MIN.) =   0.07    Tc(MIN.) =  15.84
   LONGEST FLOWPATH FROM NODE     24.00 TO NODE     28.00 =  1225.00 FEET.
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 ****************************************************************************
   FLOW PROCESS FROM NODE     28.00 TO NODE     28.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  3
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =  15.84
   RAINFALL INTENSITY(INCH/HR) =   2.80
   AREA-AVERAGED Fm(INCH/HR) =  0.03
   AREA-AVERAGED Fp(INCH/HR) =  0.27
   AREA-AVERAGED Ap =  0.10
   EFFECTIVE STREAM AREA(ACRES) =    10.99
   TOTAL STREAM AREA(ACRES) =    10.99
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     27.52

 ****************************************************************************
   FLOW PROCESS FROM NODE     26.00 TO NODE     27.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =  1421.00
   ELEVATION DATA: UPSTREAM(FEET) =   1082.77  DOWNSTREAM(FEET) =   1071.17

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   14.506
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.954
   SUBAREA Tc AND LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
   COMMERCIAL                 C       28.76      0.27      0.10    86   14.51
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.27
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.10
   SUBAREA RUNOFF(CFS) =     75.74
   TOTAL AREA(ACRES) =     28.76   PEAK FLOW RATE(CFS) =     75.74

 ****************************************************************************
   FLOW PROCESS FROM NODE     27.00 TO NODE     28.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =  1066.17  DOWNSTREAM(FEET) =  1065.17
   FLOW LENGTH(FEET) =    50.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  36.0 INCH PIPE IS  24.9 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  14.52
   ESTIMATED PIPE DIAMETER(INCH) =  36.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     75.74
   PIPE TRAVEL TIME(MIN.) =   0.06    Tc(MIN.) =  14.56
   LONGEST FLOWPATH FROM NODE     26.00 TO NODE     28.00 =  1471.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     28.00 TO NODE     28.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  3
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  3 ARE:
   TIME OF CONCENTRATION(MIN.) =  14.56
   RAINFALL INTENSITY(INCH/HR) =   2.95
   AREA-AVERAGED Fm(INCH/HR) =  0.03
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   AREA-AVERAGED Fp(INCH/HR) =  0.27
   AREA-AVERAGED Ap =  0.10
   EFFECTIVE STREAM AREA(ACRES) =    28.76
   TOTAL STREAM AREA(ACRES) =    28.76
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     75.74

   ** CONFLUENCE DATA **
    STREAM     Q     Tc   Intensity   Fp(Fm)     Ap   Ae     HEADWATER
    NUMBER   (CFS) (MIN.) (INCH/HR) (INCH/HR)       (ACRES)    NODE
       1    163.87  14.27    2.982  0.27( 0.17) 0.61    56.7      17.00
       1    168.71  16.17    2.767  0.27( 0.17) 0.62    63.9      21.00
       1    167.57  17.89    2.604  0.27( 0.17) 0.62    68.0      10.00
       1    163.69  19.52    2.472  0.27( 0.17) 0.63    70.8      12.00
       1    150.34  24.75    2.144  0.27( 0.17) 0.64    76.9      15.00
       2     27.52  15.84    2.802  0.27( 0.03) 0.10    11.0      24.00
       3     75.74  14.56    2.947  0.27( 0.03) 0.10    28.8      26.00

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
   CONFLUENCE FORMULA USED FOR  3 STREAMS.

   ** PEAK FLOW RATE TABLE **
    STREAM     Q     Tc   Intensity   Fp(Fm)     Ap   Ae     HEADWATER
    NUMBER   (CFS) (MIN.) (INCH/HR) (INCH/HR)       (ACRES)    NODE
       1    265.44  14.27    2.982  0.27( 0.11) 0.40    94.8      17.00
       2    266.97  14.56    2.947  0.27( 0.11) 0.40    96.7      26.00
       3    267.37  15.84    2.802  0.27( 0.11) 0.41   102.3      24.00
       4    266.97  16.17    2.767  0.27( 0.11) 0.42   103.6      21.00
       5    260.00  17.89    2.604  0.27( 0.12) 0.43   107.8      10.00
       6    251.36  19.52    2.472  0.27( 0.12) 0.44   110.5      12.00
       7    226.24  24.75    2.144  0.27( 0.12) 0.46   116.6      15.00

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =    267.37    Tc(MIN.) =    15.84
   EFFECTIVE AREA(ACRES) =   102.34   AREA-AVERAGED Fm(INCH/HR) =  0.11
   AREA-AVERAGED Fp(INCH/HR) =  0.27  AREA-AVERAGED Ap =  0.41
   TOTAL AREA(ACRES) =    116.64
   LONGEST FLOWPATH FROM NODE     15.00 TO NODE     28.00 =  3623.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     28.00 TO NODE     29.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =  1065.17  DOWNSTREAM(FEET) =  1064.17
   FLOW LENGTH(FEET) =    90.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  60.0 INCH PIPE IS  49.1 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  15.53
   ESTIMATED PIPE DIAMETER(INCH) =  60.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =    267.37
   PIPE TRAVEL TIME(MIN.) =   0.10    Tc(MIN.) =  15.93
   LONGEST FLOWPATH FROM NODE     15.00 TO NODE     29.00 =  3713.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     29.00 TO NODE     29.00 IS CODE =  10
 ----------------------------------------------------------------------------
   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<<
 ============================================================================

 ****************************************************************************
   FLOW PROCESS FROM NODE     30.00 TO NODE     31.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
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   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   843.00
   ELEVATION DATA: UPSTREAM(FEET) =   1100.00  DOWNSTREAM(FEET) =   1094.00

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   16.397
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.744
   SUBAREA Tc AND LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
   RESIDENTIAL
   "3-4 DWELLINGS/ACRE"       C       12.48      0.27      0.60    86   16.40
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.27
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.60
   SUBAREA RUNOFF(CFS) =     28.99
   TOTAL AREA(ACRES) =     12.48   PEAK FLOW RATE(CFS) =     28.99

 ****************************************************************************
   FLOW PROCESS FROM NODE     31.00 TO NODE     34.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =  1089.00  DOWNSTREAM(FEET) =  1065.48
   FLOW LENGTH(FEET) =  3005.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  30.0 INCH PIPE IS  20.7 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.04
   ESTIMATED PIPE DIAMETER(INCH) =  30.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     28.99
   PIPE TRAVEL TIME(MIN.) =   6.23    Tc(MIN.) =  22.63
   LONGEST FLOWPATH FROM NODE     30.00 TO NODE     34.00 =  3848.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     34.00 TO NODE     34.00 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.) =  22.63
   RAINFALL INTENSITY(INCH/HR) =   2.26
   AREA-AVERAGED Fm(INCH/HR) =  0.16
   AREA-AVERAGED Fp(INCH/HR) =  0.27
   AREA-AVERAGED Ap =  0.60
   EFFECTIVE STREAM AREA(ACRES) =    12.48
   TOTAL STREAM AREA(ACRES) =    12.48
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     28.99

 ****************************************************************************
   FLOW PROCESS FROM NODE     32.00 TO NODE     33.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =  1647.00
   ELEVATION DATA: UPSTREAM(FEET) =   1084.80  DOWNSTREAM(FEET) =   1069.48

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   14.991
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.896
   SUBAREA Tc AND LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc

Page 20



P_COLT.RES
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
   COMMERCIAL                 C       38.15      0.27      0.10    86   14.99
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.27
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.10
   SUBAREA RUNOFF(CFS) =     98.49
   TOTAL AREA(ACRES) =     38.15   PEAK FLOW RATE(CFS) =     98.49

 ****************************************************************************
   FLOW PROCESS FROM NODE     33.00 TO NODE     34.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =  1066.48  DOWNSTREAM(FEET) =  1065.48
   FLOW LENGTH(FEET) =    50.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  39.0 INCH PIPE IS  28.0 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  15.44
   ESTIMATED PIPE DIAMETER(INCH) =  39.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     98.49
   PIPE TRAVEL TIME(MIN.) =   0.05    Tc(MIN.) =  15.05
   LONGEST FLOWPATH FROM NODE     32.00 TO NODE     34.00 =  1697.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     34.00 TO NODE     34.00 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.) =  15.05
   RAINFALL INTENSITY(INCH/HR) =   2.89
   AREA-AVERAGED Fm(INCH/HR) =  0.03
   AREA-AVERAGED Fp(INCH/HR) =  0.27
   AREA-AVERAGED Ap =  0.10
   EFFECTIVE STREAM AREA(ACRES) =    38.15
   TOTAL STREAM AREA(ACRES) =    38.15
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     98.49

   ** CONFLUENCE DATA **
    STREAM     Q     Tc   Intensity   Fp(Fm)     Ap   Ae     HEADWATER
    NUMBER   (CFS) (MIN.) (INCH/HR) (INCH/HR)       (ACRES)    NODE
       1     28.99  22.63    2.262  0.27( 0.16) 0.60    12.5      30.00
       2     98.49  15.05    2.889  0.27( 0.03) 0.10    38.2      32.00

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

   ** PEAK FLOW RATE TABLE **
    STREAM     Q     Tc   Intensity   Fp(Fm)     Ap   Ae     HEADWATER
    NUMBER   (CFS) (MIN.) (INCH/HR) (INCH/HR)       (ACRES)    NODE
       1    123.53  15.05    2.889  0.27( 0.05) 0.19    46.4      32.00
       2    105.89  22.63    2.262  0.27( 0.06) 0.22    50.6      30.00

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =    123.53    Tc(MIN.) =    15.05
   EFFECTIVE AREA(ACRES) =    46.45   AREA-AVERAGED Fm(INCH/HR) =  0.05
   AREA-AVERAGED Fp(INCH/HR) =  0.27  AREA-AVERAGED Ap =  0.19
   TOTAL AREA(ACRES) =     50.63
   LONGEST FLOWPATH FROM NODE     30.00 TO NODE     34.00 =  3848.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     34.00 TO NODE     29.00 IS CODE =  31
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 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =  1065.48  DOWNSTREAM(FEET) =  1064.17
   FLOW LENGTH(FEET) =   845.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  66.0 INCH PIPE IS  51.8 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.18
   ESTIMATED PIPE DIAMETER(INCH) =  66.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =    123.53
   PIPE TRAVEL TIME(MIN.) =   2.28    Tc(MIN.) =  17.33
   LONGEST FLOWPATH FROM NODE     30.00 TO NODE     29.00 =  4693.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     29.00 TO NODE     29.00 IS CODE =  11
 ----------------------------------------------------------------------------
   >>>>>CONFLUENCE MEMORY BANK # 2 WITH THE MAIN-STREAM MEMORY<<<<<
 ============================================================================

   ** MAIN STREAM CONFLUENCE DATA **
    STREAM     Q     Tc   Intensity   Fp(Fm)     Ap   Ae     HEADWATER
    NUMBER   (CFS) (MIN.) (INCH/HR) (INCH/HR)       (ACRES)    NODE
       1    123.53  17.33    2.655  0.27( 0.05) 0.19    46.4      32.00
       2    105.89  24.98    2.131  0.27( 0.06) 0.22    50.6      30.00
   LONGEST FLOWPATH FROM NODE     30.00 TO NODE     29.00 =  4693.00 FEET.

   ** MEMORY BANK #  2 CONFLUENCE DATA **
    STREAM     Q     Tc   Intensity   Fp(Fm)     Ap   Ae     HEADWATER
    NUMBER   (CFS) (MIN.) (INCH/HR) (INCH/HR)       (ACRES)    NODE
       1    265.44  14.37    2.970  0.27( 0.11) 0.40    94.8      17.00
       2    266.97  14.66    2.935  0.27( 0.11) 0.40    96.7      26.00
       3    267.37  15.93    2.792  0.27( 0.11) 0.41   102.3      24.00
       4    266.97  16.27    2.757  0.27( 0.11) 0.42   103.6      21.00
       5    260.00  17.99    2.596  0.27( 0.12) 0.43   107.8      10.00
       6    251.36  19.62    2.464  0.27( 0.12) 0.44   110.5      12.00
       7    226.24  24.85    2.138  0.27( 0.12) 0.46   116.6      15.00
   LONGEST FLOWPATH FROM NODE     15.00 TO NODE     29.00 =  3713.00 FEET.

   ** PEAK FLOW RATE TABLE **
    STREAM     Q     Tc   Intensity   Fp(Fm)     Ap   Ae     HEADWATER
    NUMBER   (CFS) (MIN.) (INCH/HR) (INCH/HR)       (ACRES)    NODE
       1    380.31  14.37    2.970  0.27( 0.09) 0.34   133.4      17.00
       2    382.74  14.66    2.935  0.27( 0.09) 0.34   136.0      26.00
       3    386.94  15.93    2.792  0.27( 0.09) 0.35   145.1      24.00
       4    387.52  16.27    2.757  0.27( 0.10) 0.35   147.2      21.00
       5    386.21  17.33    2.655  0.27( 0.10) 0.35   152.6      32.00
       6    382.01  17.99    2.596  0.27( 0.10) 0.36   154.6      10.00
       7    369.61  19.62    2.464  0.27( 0.10) 0.37   158.2      12.00
       8    332.44  24.85    2.138  0.27( 0.11) 0.39   167.2      15.00
       9    331.34  24.98    2.131  0.27( 0.11) 0.39   167.3      30.00
     TOTAL AREA(ACRES) =    167.27

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      387.52  Tc(MIN.) =   16.269
   EFFECTIVE AREA(ACRES) =    147.22  AREA-AVERAGED Fm(INCH/HR) =  0.10
   AREA-AVERAGED Fp(INCH/HR) =  0.27  AREA-AVERAGED Ap =  0.36
   TOTAL AREA(ACRES) =    167.27
   LONGEST FLOWPATH FROM NODE     30.00 TO NODE     29.00 =  4693.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     29.00 TO NODE     57.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
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   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =  1064.17  DOWNSTREAM(FEET) =  1055.00
   FLOW LENGTH(FEET) =   695.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  69.0 INCH PIPE IS  51.9 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  18.48
   ESTIMATED PIPE DIAMETER(INCH) =  69.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =    387.52
   PIPE TRAVEL TIME(MIN.) =   0.63    Tc(MIN.) =  16.90
   LONGEST FLOWPATH FROM NODE     30.00 TO NODE     57.00 =  5388.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     57.00 TO NODE     57.00 IS CODE =  13
 ----------------------------------------------------------------------------
   >>>>>CLEAR THE MAIN-STREAM MEMORY<<<<<
 ============================================================================

 +--------------------------------------------------------------------------+
 | Area H-1                                                                 |
 | Rational Method                                                          |
 | 7.68 Ac                                                                  |
 +--------------------------------------------------------------------------+

 ****************************************************************************
   FLOW PROCESS FROM NODE    800.00 TO NODE    801.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   800.00
   ELEVATION DATA: UPSTREAM(FEET) =   1068.00  DOWNSTREAM(FEET) =   1066.00

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   14.606
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.941
   SUBAREA Tc AND LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
   COMMERCIAL                 C        7.68      0.27      0.10    86   14.61
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.27
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.10
   SUBAREA RUNOFF(CFS) =     20.14
   TOTAL AREA(ACRES) =      7.68   PEAK FLOW RATE(CFS) =     20.14

 +--------------------------------------------------------------------------+
 | Areas E,F,G & D of existing to remain the same for proposed              |
 | Hyd-4 is the same for existing as proposed                               |
 |                                                                          |
 +--------------------------------------------------------------------------+
 ============================================================================
   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =      7.68  TC(MIN.) =     14.61
   EFFECTIVE AREA(ACRES) =      7.68  AREA-AVERAGED Fm(INCH/HR)=  0.03
   AREA-AVERAGED Fp(INCH/HR) =  0.27  AREA-AVERAGED Ap =  0.10
   PEAK FLOW RATE(CFS)   =     20.14
 ============================================================================
 ============================================================================
   END OF RATIONAL METHOD ANALYSIS

� 
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Q100 =126.98 cfs

TC=26.70

Q100=91.2 cfs

14.4 AC-FT

12 Ac-Ft PROVIDED

Q100=174.4 cfs

TC=11.26

31.20 AC-FT

10.6 Ac-FT PROVIDED

L=853

L=575

L

=

1

2

5

4

L
=

7
5
5

L
=

1
1
6
8

L=1020

L

=

3

6

9

Q100=24 cfs

TC=10.46

Q100=31.74 cfs

TC=8.51

Q100=36.91 cfs

TC=11.85

Q100=21.21 cfs

TC=8.46

1091.0

L=712

1070.0

1060.5

1073.0

1070.0

L
=

6
5
2

L
=

6
8
8

L
=

1
2
1
6

L
=

8
7
0

1027.0



Proposed K-8
  School Site
City of Rialto

+11.4 Ac

6.4 Ac
OS/H

PA 6

10.7 Ac
RES-M
PA 2

R
iv

er
si

de
  A

ve
nu

e

C
ity

 o
f R

ia
lto

C
ity

 o
f C

ol
to

n

C
ity

 o
f R

ia
lto

C
ity

 o
f C

ol
to

n

C
ity

 o
f R

ia
lto

C
ity

 o
f C

ol
to

n
C

ity
 o

f C
ol

to
n

C
ity

 o
f R

ia
lto

Street A

Valley  Boulevard

Interstate -10  Freeway

Pe
pp

er
  A

ve
nu

e

M
er

id
ia

n 
 A

ve
nu

e

H
er

m
os

a 
 A

ve
nu

e

2.6 Ac
OS/H

PA 3

5.6 Ac
RES-M1
PA 4

14.9 Ac
BP

PA 5

4.2 Ac
RES-M1
PA 7

5.4 Ac
RES-M1
PA 8

N
 E

uc
al

yp
tu

s A
ve

nu
e

25.0 Ac
RMU

PA 9

In
di

go
 A

ve
nu

e

Woodpine Avenue

9.0 Ac
BP

PA 1

15.7 Ac
BP

PA 10
12.1 Ac

BP
PA 17

7.4 Ac
R

PA 20
3.7 Ac

R
PA 22

3.0 Ac
OMU

PA 23

43.8 Ac
RMU

PA 24

10.0 Ac
OMU

PA 21

10.6 Ac
OMU

PA 19

27.2 Ac
OS/H

PA 18

68.1 Ac
R

PA 16

0.6 Ac
OS/P

PA 14
9.4 Ac

RES-M
PA 13

12.2 Ac
OS/H

PA 11

3.9 Ac
OS/P

PA 12 6.8 Ac
RES-M
PA 15

L=1000

L
=

1
9
3
1

L=827

1035.0

L
=

1
4
8
6

1103

L
=

9
9
5

1034.0

1055.0

L
=

9
9
1

1078.0

1046.0

L
=

9
1
5

L=423

L
=

8
1
3

L
=

1
3
0
0

L
=

1
8
9
5

Q100=47.21 cfs

TC=15.97

Q100 =64.33 cfs

TC=12.48

Q100=91.2 cfs

14.4 AC-FT

12 Ac-Ft PROVIDED

Q100=174.4 cfs

TC=11.26

31.20 AC-FT

10.6 Ac-FT PROVIDED

Q100=24 cfs

TC=10.46

Q100=31.74 cfs

TC=8.51

Q100=36.91 cfs

TC=11.85

Q100=20.14 cfs

TC=8.46

1091.0

L=712

1070.0

1060.5

1073.0

1070.0

L
=

6
5
2

L
=

6
8
8

L
=

1
2
1
6

L
=

8
7
0

1027.0

Q100=174.4 cfs, Tc=30 min.

Volume: 31.20 AC-FT

Q100=230 cfs, Tc=29.3 min.

Volume: 59.2 AC-FT

Q100=61.43 cfs

TC=13.49

Q100=154.16 cfs

TC=13.64
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