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SECTION 1

INTRODUCTION & DISCUSSION
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A. PROJECT LOCATION

The proposed residential developments for the Cove at El Niguel –Tentative Tract Map
(TTM) No. 17721, is located immediately west of the Crown Valley Parkway, Playa
Blanca intersection in the City of Laguna Niguel (Refer to Vicinity Map for general
locations, Page 2).

The project site is bound by existing residential to the north, west, and south.
Crown Valley Parkway forms the easterly boundary.

B. STUDY PURPOSE
The purpose of this preliminary hydrology study is to determine the flow rates produced
by the site in its existing and proposed conditions for comparisons.  It will also serve as
the basis for analyzing and designing the proposed development’s required storm drain
system. As part of the report, the 10- and 100-year storm events for both existing and
proposed conditions were analyzed. In addition, water quality BMPs are provided to
ensure all flows will be treated prior to release into the existing storm drain systems.
The upsized pipes are proposed to act as the underground detention facilities to meet
the hydromodification mitigation requirements.

C. DISCUSSION
History:

The project site was once a 41 unit residential community circa 1979 as can be seen
on attached reference plan title sheet for Tract 9650. There is a 42”-48” storm drain
pipe traversing west to east on the southerly boundary of the project site that was
constructed per Tract 9650 Improvements circa 1979; refer to Section 4 Reference D
for details.

The storm drain was later extended to serve communities up through Clubhouse Drive
and further circa 1986 per the attached reference plans for Tract 12431
improvements.

The project site was subjected to detrimental slope creep and consequentially all
homes were removed along with most of the site’s infrastructure. The slope was
stabilized circa 1999 per a Landslide Remediation Plan attached in Reference Section 4
for reference. Remaining infrastructure includes storm drain pipes from the previous
community, terrace drains per the remediation plan, a paved access road that winds
up to the top of the site, and a relatively flat 1.2 acre area at the bottom of the slope
where the proposed residential community is to be located.
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Existing Condition:

The project site is currently vacant and vegetated with replanted ground cover and tall
shrubs from slope repairs and paved access roads.

Currently, there are existing storm drains conveying runoff west to east on the
southern border of the site. The storm drain sizes vary from 36” (at Club House Drive)
to 48” (at Crown Valley Parkway). The 36” storm drain along Club House Drive conveys
the upstream residential runoffs. The hydrology studies for the Club House Drive storm
drain cannot be obtained. The as-built storm drain plans per Tract 12431 show a 10-
year design storm of 148.4 cfs for the 36” storm drain (at Club House Drive) and a 10-
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year design storm of 202.0 cfs for the 48” storm drain (at Crown Valley Parkway). The
48” storm drain continues easterly and discharges into to existing concrete lined
channel at El Niguel Country Club.

The hydrology study in this report was extended to include the off-site tributary areas
to the existing 36” storm drain (at Club House Drive) by applying the current Orange
County Hydrology Manual and updated storm drain systems and topo information. The
hydrology results and comparisons can be found from Hydrology Results discussion
in this Section.

There is an existing 30” to 36” storm drains conveying runoffs north to south across the
leveled project area where the proposed residential community is to be located. The
existing 30” storm drain conveys the runoffs from a portion of the upper-north end of
the site with terrace drains and headwall and the existing 30” storm drain main was
constructed circa 1979 per Tract 9650 Improvement Plans (see attached in Reference
Section 4).

The existing 36” storm drain joins the existing 48” storm drain and continues to the
storm drains crossing Crown Valley Parkway.

Currently, the above discussed 36”, 42” and 48” storm drain systems in the vicinity of
the project site are owned and maintained by City of Laguna Niguel.

The majority of the drainage areas between Club House Drive and Crown Valley
Parkway are dominated by brush laden slopes with terrace drains constructed per a
circa 1999 landslide remediation plan.

Runoffs from the flatter portion of the site sheet flows easterly to a V-ditch paralleling
Crown Valley Parkway. The V-ditch ends at a 5’ diameter riser structure and then to the
southerly 48” storm drain via a 24” storm drain lateral.

Runoffs from the slopes adjacent to the paved driveway entrance (at Playa Blanca
Drive) and the driveway sheet flows down the paved driveway, over the sidewalk
and into the Crown Valley Parkway street gutter. Runoffs continue 370’ southerly on
the west side of Crown Valley Parkway in the street gutter to be picked up in a street-
side catch basin.

The existing storm drain systems and drainage areas can be found from the existing
condition hydrology map.

Proposed Condition

The proposed project consists of construction of an approximately 1.2‐acre area of
developable pad of the 4.2 acres site, set within hillside terrain constructed with 2:1
(Horizontal to Vertical) slopes and the Mechanically Stabilized Earth (MSE) retaining
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walls. Access to the proposed development would be provided from the existing
entrance road - Playa Blanca Drive, off Crown Valley Parkway at the northeast corner of
the site. A 22 unit residential condominium development is currently proposed for the
site.

Proposed grading and drainage infrastructure has been designed to maximize the flat
buildable area while reducing the amount of runoff flowing directly into Crown Valley
Parkway.

The two existing main storm drain pipes - the 36” storm drain main conveying runoff
north to south and the 48” storm drain main conveying runoff west to east will be re-
routed within the site’s drive aisles. The proposed 48” storm drain will continue along
Drive “B” and follows the sidewalk of the Crown Valley Parkway and joins the existing
48” storm drain to minimize the traffic impacts for Crown Valley Parkway during
construction.

There are inlet structures provided to collect the off-site runoffs and along the proposed
MSE walls. The proposed project site runoffs (roads, buildings, and level landscaped
areas on the project site) are designed to join the proposed re-routed storm drain
systems.

The area tributary to Crown Valley Parkway is reduced from 1.70 acres to 1.24 acres.
The existing catch basin along Crown Valley Parkway would need to be relocated due to
the conflicts with proposed storm drains along Crown Valley Parkway.

There are two Modular Wetland Systems (MWS) proposed for water quality treatments.
There is also a 200-ft long 48-inch diameter upsized pipe located along A drive. The
upsized pipe acts as the detention facility to meet the Hydromodification LID
requirements. Detailed MWS sizing and hydromodification calculations can be found the
WQMP reports under a separate cover.

D. HYDROLOGY METHODOLOGY
The rational method was used to calculate the design discharge for the local drainage
areas since the watershed area to the proposed storm drain systems is less than one
square mile.

Hydrologic calculations to determine the 10- and 100-year discharges at critical
locations throughout the project site were performed using the Orange County Rational
Method. A technical description of the rational method is provided in the Orange County
Hydrology Manual dated October, 1986. The Rational Method is an empirical
computation procedure for developing a peak runoff rate (discharge) for small
watersheds for storms of a specified recurrence interval. The rational method equation
is based on the assumption that the peak flow rate is directly proportional to the
drainage area, rainfall intensity and a loss coefficient which describes the effects of land
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use and soil type. The design discharges were computed by generating a hydrologic
“link-node” model which divides the area into subareas, each tributary to a
concentration point or hydrologic “node” point determined by the proposed terrain or
street layout.

The following assumptions/guidelines were applied for use of the Rational Method.
· The Rational Method hydrology includes the effects of infiltration caused by soil

surface characteristics. The soil map from Orange County Hydrology Manual
indicates that the study area consists mainly of soil type D. Hydrologic soils
ratings are based on a scale of A through D, where A is the most pervious,
providing the least runoff.

· The infiltration rate is also affected by the type of vegetation or ground cover
and percentage of impervious surface. The runoff coefficients used for this study
were based on the proposed residential and open space land uses.

· Standard intensity-duration curve data was taken from the Orange County
Hydrology Manual, dated October, 1986.

The hydrologic calculations were prepared using the Advanced Engineering Software
(A.E.S.) Rational Method computer program. The results of the hydrologic calculations
were used to design the required storm drain facilities.

Since the hydrology studies for the existing 30” storm drain along Club House Drive
cannot be obtained, the user input hydrologic information was applied to the off-site
areas. The off-site area is estimated to be 87 tributary acres and a land use with an
average 3-4 dwellings/acres (40 % impervious). An estimated 15-minute Time of
Concentration (TC) was applied in the hydrology study.

The hydrology study in this report was extended to include the off-site tributary areas
to the existing 36” storm drain (at Club House Drive) by applying the current Orange
County Hydrology Manual and updated storm drain systems and topo information.

E. HYDROLOGY RESULTS
There is only one drainage area within the studied area for this hydrology analysis. The
hydrology study has been extended to include the off-site areas. The overall drainage
areas drain to the existing storm drain systems at Crown Valley Parkway.

The existing condition hydrology analysis for 10-year and 100-year storms can be found
in Section 2. And the proposed condition hydrology analysis can be found in Section 3.
Table 1 summarizes the hydrology analysis results for the overall hydrology study.
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Existing Condition with Updated Off-Site Hydrology Study

The hydrology study in this report was extended to include the off-site tributary areas
to the existing 36” storm drain (at Club House Drive) by applying the current Orange
County Hydrology Manual and updated storm drain systems and topo information. The
storm drain systems are from Orange County Basemap of Drainage Facilities from
Orange County Flood Control and the basemaps can be found from Reference Section
4.

The as-built storm drain plans per Tract 12431 show a 10-year design storm of 148.4
cfs for the 36” storm drain (at Club House Drive) and a 10-year design storm of 202.0
cfs for the 48” storm drain (at Crown Valley Parkway). The updated hydrology study
indicated the 10-year storm flow of 168.5 cfs with an increase of 20.1 cfs for the 36”
storm drain (at Club House Drive) and a 10-year storm flow rate of 191.1 cfs with a
decrease of 10.9 cfs for the 48” storm drain (at Crown Valley Parkway).

Existing Condition and Proposed Condition Comparisons

As indicated in the table 1, the total 10-year peak flow is approximately 190.9 cfs and
100-year flow rate is approximately 302.6 cfs with a tributary area of 109.7 acres for
the existing condition. The total 10-year peak flow is 190.3 cfs and 100-year flow rate is
approximately 302.0 cfs with the same tributary area for the proposed condition.

As shown from Table 1, the proposed condition flow rates are very close to the existing
condition with minor decreases. The developed area is only 1.4 acres where portions of
the project are covered with the paved surface. The re-routed storm drain systems
increases the time of travel, thus the minor peak flow rates decrease. Please note that
the as-built plans indicated a 10-year design storm of 202.0 cfs for the 48” storm drain
at Crown Valley Parkway and the proposed 10-year storm flow rate is about 190.2 cfs
which is less than the existing storm drain design flow rate.

Table 1 Hydrology Analysis Summary
Tract 17721 - The Cove at El Niguel

City of Laguna Niguel

Existing Condition Proposed Condition Difference (Proposed-
Existing)

Area
Area 10-yr

100-
yr Area

Area 10-yr
100-

yr Area 10-yr  100-yr
(acre) (cfs) (cfs) (acre) (cfs) (cfs) (acre) (cfs) (cfs)

Overall
Project 109.7 190.9 302.6 Overall

Project 109.7 190.3 302.0 0.00 -0.60 -0.60

Overall 109.7 190.9 302.6 Overall 109.7 190.3 302.0 0.00 -0.60 -0.60
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F. WATER QUALITY AND HYDROMODIFICATION REPORT
The water quality BMPs and Hydromodification devices are provided for the project to
meet the WQMP and LID requirements. The Modular Wetland Systems (MWS) are
proposed for water quality treatments and the upsized pipes (about 200-ft of 48”
pipe) are proposed to act as the underground detention facilities to meet the
hydromodification mitigation requirements.   Large 10-year (design storm) and 100-
year storm runoff is the emphasis of this report; smaller 2 to 10-year storm and water
quality analysis was performed per a separate WQMP Report.

G. CONCLUSIONS
Both the existing and proposed condition hydrology analysis were performed in this
report, the hydrology study has been extended to include the off-site areas. Portions of
the existing storm drain systems were proposed to be re-routed to be within the site’s
drive aisles and the sidewalks of the Crown Valley Parkway.

The hydrology study indicated that the proposed condition flow rates are less than the
existing condition as shown in Table 1 by a reduction of 0.60 cfs. Flow rates are below
the design flow rates at the downstream tie-in location.

Overall, it is concluded that there will be no adverse impacts to the existing drainage
systems caused by the proposed residential project.



SECTION 2
EXISTING CONDITION

HYDROLOGY CALCULATIONS AND MAP



A. 10-YEAR STORM
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 ____________________________________________________________________________
 ****************************************************************************
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
             (Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)
          (c) Copyright 1983-2016 Advanced Engineering Software (aes)
              Ver. 23.0  Release Date: 07/01/2016  License ID 1239

                            Analysis prepared by:

                            HUNSAKER & ASSOCIATES
                                  Irvine,Inc
                      Planning * Engineering * Surveying
           Three Hughes * Irvine, California 92618 * (949)583-1010

  ************************** DESCRIPTION OF STUDY **************************
 * Hydrology Study for El Niguel - TTM 1721                                 *
 * Existing Condition                                                       *
 * 10-year Storm                                                            *
  **************************************************************************

   FILE NAME: 17721E.DAT
   TIME/DATE OF STUDY: 09:57 08/18/2021
 ============================================================================
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
 ============================================================================
                     --*TIME-OF-CONCENTRATION MODEL*--

   USER SPECIFIED STORM EVENT(YEAR) =   10.00
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
   *DATA BANK RAINFALL USED*
   *ANTECEDENT MOISTURE CONDITION (AMC) II 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   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0313 0.167 0.0150

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
     1. Relative Flow-Depth =  0.00 FEET
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
     2. (Depth)*(Velocity) Constraint =  6.0 (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

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   300.00
   ELEVATION DATA: UPSTREAM(FEET) =    785.00  DOWNSTREAM(FEET) =    770.00

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   12.585
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.392
   SUBAREA Tc AND LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
   NATURAL FAIR COVER
   "OPEN BRUSH"               D        1.00      0.20     1.000    83   12.59
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA RUNOFF(CFS) =      1.97
   TOTAL AREA(ACRES) =      1.00   PEAK FLOW RATE(CFS) =      1.97

 ****************************************************************************
   FLOW PROCESS FROM NODE      2.00 TO NODE      3.00 IS CODE =  62
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) =  770.00  DOWNSTREAM ELEVATION(FEET) =  752.00
   STREET LENGTH(FEET) =   230.00   CURB HEIGHT(INCHES) =  8.0
   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.018
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.018

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       5.50
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.27
     HALFSTREET FLOOD WIDTH(FEET) =    6.09
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    5.23
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.42
   STREET FLOW TRAVEL TIME(MIN.) =   0.73   Tc(MIN.) =   13.32
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.316
   SUBAREA LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   RESIDENTIAL
   "2 DWELLINGS/ACRE"         D        3.60      0.20     0.700    75
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.700
   SUBAREA AREA(ACRES) =    3.60      SUBAREA RUNOFF(CFS) =    7.05
   EFFECTIVE AREA(ACRES) =      4.60    AREA-AVERAGED Fm(INCH/HR) =  0.15
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.77
   TOTAL AREA(ACRES) =        4.6        PEAK FLOW RATE(CFS) =       8.95

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.31   HALFSTREET FLOOD WIDTH(FEET) =   8.16
   FLOW VELOCITY(FEET/SEC.) =  5.68   DEPTH*VELOCITY(FT*FT/SEC.) =   1.75
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   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      3.00 =     530.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      3.00 TO NODE      4.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   752.00  DOWNSTREAM(FEET) =   730.00
   FLOW LENGTH(FEET) =   205.00   MANNING'S N =  0.013
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000
   DEPTH OF FLOW IN  18.0 INCH PIPE IS   6.4 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  16.07
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =       8.95
   PIPE TRAVEL TIME(MIN.) =   0.21    Tc(MIN.) =   13.53
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      4.00 =     735.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      4.00 TO NODE      4.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   13.53
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.295
   SUBAREA LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   RESIDENTIAL
   "3-4 DWELLINGS/ACRE"       D       14.70      0.20     0.600    75
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600
   SUBAREA AREA(ACRES) =   14.70      SUBAREA RUNOFF(CFS) =   28.77
   EFFECTIVE AREA(ACRES) =     19.30   AREA-AVERAGED Fm(INCH/HR) =  0.13
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.64
   TOTAL AREA(ACRES) =       19.3       PEAK FLOW RATE(CFS) =      37.64

 ****************************************************************************
   FLOW PROCESS FROM NODE      4.00 TO NODE      5.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   730.00  DOWNSTREAM(FEET) =   680.00
   FLOW LENGTH(FEET) =   680.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  21.0 INCH PIPE IS  15.6 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  19.70
   ESTIMATED PIPE DIAMETER(INCH) =  21.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      37.64
   PIPE TRAVEL TIME(MIN.) =   0.58    Tc(MIN.) =   14.11
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      5.00 =    1415.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      5.00 TO NODE      5.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

 ============================================================================
   MAINLINE Tc(MIN.) =   14.11
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.241
   SUBAREA LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   RESIDENTIAL
   "3-4 DWELLINGS/ACRE"       D       21.30      0.20     0.600    75
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600
   SUBAREA AREA(ACRES) =   21.30      SUBAREA RUNOFF(CFS) =   40.65
   EFFECTIVE AREA(ACRES) =     40.60   AREA-AVERAGED Fm(INCH/HR) =  0.12
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.62
   TOTAL AREA(ACRES) =       40.6       PEAK FLOW RATE(CFS) =      77.35

 ****************************************************************************
   FLOW PROCESS FROM NODE      5.00 TO NODE      6.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   680.00  DOWNSTREAM(FEET) =   612.00
   FLOW LENGTH(FEET) =   840.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  27.0 INCH PIPE IS  20.0 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  24.45
   ESTIMATED PIPE DIAMETER(INCH) =  27.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      77.35
   PIPE TRAVEL TIME(MIN.) =   0.57    Tc(MIN.) =   14.68
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      6.00 =    2255.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      6.00 TO NODE      6.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   14.68
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.190
   SUBAREA LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   RESIDENTIAL
   "2 DWELLINGS/ACRE"         D       20.40      0.20     0.700    75
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.700
   SUBAREA AREA(ACRES) =   20.40      SUBAREA RUNOFF(CFS) =   37.64
   EFFECTIVE AREA(ACRES) =     61.00   AREA-AVERAGED Fm(INCH/HR) =  0.13
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.65
   TOTAL AREA(ACRES) =       61.0       PEAK FLOW RATE(CFS) =     113.15

 ****************************************************************************
   FLOW PROCESS FROM NODE      6.00 TO NODE      7.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   612.00  DOWNSTREAM(FEET) =   533.00
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   FLOW LENGTH(FEET) =  1065.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  33.0 INCH PIPE IS  22.4 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  26.30
   ESTIMATED PIPE DIAMETER(INCH) =  33.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     113.15
   PIPE TRAVEL TIME(MIN.) =   0.68    Tc(MIN.) =   15.35
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      7.00 =    3320.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      7.00 TO NODE      7.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   15.35
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.134
   SUBAREA LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   RESIDENTIAL
   "2 DWELLINGS/ACRE"         D       15.50      0.20     0.700    75
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.700
   SUBAREA AREA(ACRES) =   15.50      SUBAREA RUNOFF(CFS) =   27.82
   EFFECTIVE AREA(ACRES) =     76.50   AREA-AVERAGED Fm(INCH/HR) =  0.13
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.66
   TOTAL AREA(ACRES) =       76.5       PEAK FLOW RATE(CFS) =     137.91

 ****************************************************************************
   FLOW PROCESS FROM NODE      7.00 TO NODE      8.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   533.00  DOWNSTREAM(FEET) =   513.00
   FLOW LENGTH(FEET) =   275.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  33.0 INCH PIPE IS  26.8 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  26.68
   ESTIMATED PIPE DIAMETER(INCH) =  33.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     137.91
   PIPE TRAVEL TIME(MIN.) =   0.17    Tc(MIN.) =   15.53
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      8.00 =    3595.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      8.00 TO NODE      8.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   15.53
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.121
   SUBAREA LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   RESIDENTIAL
   "3-4 DWELLINGS/ACRE"       D       17.50      0.20     0.600    75
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600

   SUBAREA AREA(ACRES) =   17.50      SUBAREA RUNOFF(CFS) =   31.51
   EFFECTIVE AREA(ACRES) =     94.00   AREA-AVERAGED Fm(INCH/HR) =  0.13
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.65
   TOTAL AREA(ACRES) =       94.0       PEAK FLOW RATE(CFS) =     168.49

 ****************************************************************************
   FLOW PROCESS FROM NODE      8.00 TO NODE     10.00 IS CODE =  41
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   513.00  DOWNSTREAM(FEET) =   498.00
   FLOW LENGTH(FEET) =   225.00   MANNING'S N =  0.013
   ASSUME FULL-FLOWING PIPELINE
   PIPE-FLOW VELOCITY(FEET/SEC.) =  23.84
   PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

GIVEN PIPE DIAMETER(INCH) =  36.00 NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     168.49
   PIPE TRAVEL TIME(MIN.) =   0.16    Tc(MIN.) =   15.68
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     10.00 =    3820.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     10.00 TO NODE     14.00 IS CODE =  41
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   498.00  DOWNSTREAM(FEET) =   409.50
   FLOW LENGTH(FEET) =   300.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  36.0 INCH PIPE IS  17.5 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  49.37

GIVEN PIPE DIAMETER(INCH) =  36.00 NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     168.49
   PIPE TRAVEL TIME(MIN.) =   0.10    Tc(MIN.) =   15.78
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     14.00 =    4120.00 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.) =   15.78
   RAINFALL INTENSITY(INCH/HR) =   2.10
   AREA-AVERAGED Fm(INCH/HR) =  0.13
   AREA-AVERAGED Fp(INCH/HR) =  0.20
   AREA-AVERAGED Ap =  0.65
   EFFECTIVE STREAM AREA(ACRES) =      94.00
   TOTAL STREAM AREA(ACRES) =      94.00
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     168.49

 ****************************************************************************
   FLOW PROCESS FROM NODE     11.00 TO NODE     12.00 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) =   230.00
   ELEVATION DATA: UPSTREAM(FEET) =    516.00  DOWNSTREAM(FEET) =    458.50

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   10.862
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.603
   SUBAREA Tc AND LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
   NATURAL GOOD COVER
   "OPEN BRUSH"               D        0.75      0.20     1.000    81   10.86
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA RUNOFF(CFS) =      1.62
   TOTAL AREA(ACRES) =      0.75   PEAK FLOW RATE(CFS) =      1.62

 ****************************************************************************
   FLOW PROCESS FROM NODE     12.00 TO NODE     13.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    458.50  DOWNSTREAM(FEET) =    434.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   405.00   CHANNEL SLOPE =  0.0605
   CHANNEL BASE(FEET) =    0.00   "Z" FACTOR =   2.000
   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =   2.00
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.500
   SUBAREA LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL GOOD COVER
   "OPEN BRUSH"               D        1.96      0.20     1.000    81
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       3.65
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   8.53
   AVERAGE FLOW DEPTH(FEET) =   0.46   TRAVEL TIME(MIN.) =   0.79
   Tc(MIN.) =   11.65
   SUBAREA AREA(ACRES) =     1.96       SUBAREA RUNOFF(CFS) =    4.06
   EFFECTIVE AREA(ACRES) =      2.71     AREA-AVERAGED Fm(INCH/HR) =   0.20
   AREA-AVERAGED Fp(INCH/HR) =   0.20  AREA-AVERAGED Ap =   1.00
   TOTAL AREA(ACRES) =        2.7         PEAK FLOW RATE(CFS) =       5.61

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.54   FLOW VELOCITY(FEET/SEC.) =   9.46
   LONGEST FLOWPATH FROM NODE     11.00 TO NODE     13.00 =     635.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     13.00 TO NODE     14.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    434.00  DOWNSTREAM(FEET) =    409.50

   CHANNEL LENGTH THRU SUBAREA(FEET) =    70.00   CHANNEL SLOPE =  0.3500
   CHANNEL BASE(FEET) =    0.00   "Z" FACTOR =   2.000
   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =   2.00
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.493
   SUBAREA LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL GOOD COVER
   "OPEN BRUSH"               D        1.86      0.20     1.000    81
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       7.53
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  19.64
   AVERAGE FLOW DEPTH(FEET) =   0.44   TRAVEL TIME(MIN.) =   0.06
   Tc(MIN.) =   11.71
   SUBAREA AREA(ACRES) =     1.86       SUBAREA RUNOFF(CFS) =    3.84
   EFFECTIVE AREA(ACRES) =      4.57     AREA-AVERAGED Fm(INCH/HR) =   0.20
   AREA-AVERAGED Fp(INCH/HR) =   0.20  AREA-AVERAGED Ap =   1.00
   TOTAL AREA(ACRES) =        4.6         PEAK FLOW RATE(CFS) =       9.43

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.48   FLOW VELOCITY(FEET/SEC.) =  20.82
   LONGEST FLOWPATH FROM NODE     11.00 TO NODE     14.00 =     705.00 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.) =   11.71
   RAINFALL INTENSITY(INCH/HR) =   2.49
   AREA-AVERAGED Fm(INCH/HR) =  0.20
   AREA-AVERAGED Fp(INCH/HR) =  0.20
   AREA-AVERAGED Ap =  1.00
   EFFECTIVE STREAM AREA(ACRES) =       4.57
   TOTAL STREAM AREA(ACRES) =       4.57
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       9.43

   ** CONFLUENCE DATA **
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE
       1      168.49   15.78    2.101  0.20( 0.13) 0.65      94.0       1.00
       2        9.43   11.71    2.493  0.20( 0.20) 1.00       4.6      11.00

   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      159.30   11.71    2.493  0.20( 0.13) 0.67      74.3      11.00
       2      176.31   15.78    2.101  0.20( 0.13) 0.66      98.6       1.00
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   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =     176.31    Tc(MIN.) =    15.78
   EFFECTIVE AREA(ACRES) =      98.57   AREA-AVERAGED Fm(INCH/HR) =  0.13
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.66
   TOTAL AREA(ACRES) =       98.6
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     14.00 =    4120.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     14.00 TO NODE     15.00 IS CODE =  41
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   409.50  DOWNSTREAM(FEET) =   391.00
   FLOW LENGTH(FEET) =   305.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  42.0 INCH PIPE IS  26.6 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  27.40

GIVEN PIPE DIAMETER(INCH) =  42.00 NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     176.31
   PIPE TRAVEL TIME(MIN.) =   0.19    Tc(MIN.) =   15.97
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     15.00 =    4425.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     15.00 TO NODE     15.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   15.97
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.087
   SUBAREA LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL GOOD COVER
   "OPEN BRUSH"               D        1.46      0.20     1.000    81
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA AREA(ACRES) =    1.46      SUBAREA RUNOFF(CFS) =    2.48
   EFFECTIVE AREA(ACRES) =    100.03   AREA-AVERAGED Fm(INCH/HR) =  0.13
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.67
   TOTAL AREA(ACRES) =      100.0       PEAK FLOW RATE(CFS) =     176.31
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

 ****************************************************************************
   FLOW PROCESS FROM NODE     15.00 TO NODE     16.00 IS CODE =  41
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   391.00  DOWNSTREAM(FEET) =   390.00
   FLOW LENGTH(FEET) =    25.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  42.0 INCH PIPE IS  31.1 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  23.06

GIVEN PIPE DIAMETER(INCH) =  42.00 NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     176.31
   PIPE TRAVEL TIME(MIN.) =   0.02    Tc(MIN.) =   15.99
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     16.00 =    4450.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     16.00 TO NODE     16.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   15.99
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.086
   SUBAREA LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL GOOD COVER
   "OPEN BRUSH"               D        0.93      0.20     1.000    81
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA AREA(ACRES) =    0.93      SUBAREA RUNOFF(CFS) =    1.58
   EFFECTIVE AREA(ACRES) =    100.96   AREA-AVERAGED Fm(INCH/HR) =  0.13
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.67
   TOTAL AREA(ACRES) =      101.0       PEAK FLOW RATE(CFS) =     177.31

 ****************************************************************************
   FLOW PROCESS FROM NODE     16.00 TO NODE     17.00 IS CODE =  41
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   390.00  DOWNSTREAM(FEET) =   384.00
   FLOW LENGTH(FEET) =    90.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  42.0 INCH PIPE IS  25.9 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  28.48

GIVEN PIPE DIAMETER(INCH) =  42.00 NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     177.31
   PIPE TRAVEL TIME(MIN.) =   0.05    Tc(MIN.) =   16.04
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     17.00 =    4540.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     17.00 TO NODE     17.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   16.04
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.082
   SUBAREA LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL GOOD COVER
   "OPEN BRUSH"               D        0.21      0.20     1.000    81
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA AREA(ACRES) =    0.21      SUBAREA RUNOFF(CFS) =    0.36
   EFFECTIVE AREA(ACRES) =    101.17   AREA-AVERAGED Fm(INCH/HR) =  0.13
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.67
   TOTAL AREA(ACRES) =      101.2       PEAK FLOW RATE(CFS) =     177.31
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

 ****************************************************************************
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   FLOW PROCESS FROM NODE     17.00 TO NODE     25.00 IS CODE =  41
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   384.00  DOWNSTREAM(FEET) =   381.00
   FLOW LENGTH(FEET) =    90.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  42.0 INCH PIPE IS  34.1 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  21.21

GIVEN PIPE DIAMETER(INCH) =  42.00 NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     177.31
   PIPE TRAVEL TIME(MIN.) =   0.07    Tc(MIN.) =   16.11
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     25.00 =    4630.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     25.00 TO NODE     25.00 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.) =   16.11
   RAINFALL INTENSITY(INCH/HR) =   2.08
   AREA-AVERAGED Fm(INCH/HR) =  0.13
   AREA-AVERAGED Fp(INCH/HR) =  0.20
   AREA-AVERAGED Ap =  0.67
   EFFECTIVE STREAM AREA(ACRES) =     101.17
   TOTAL STREAM AREA(ACRES) =     101.17
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     177.31

 ****************************************************************************
   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) =   265.00
   ELEVATION DATA: UPSTREAM(FEET) =    519.00  DOWNSTREAM(FEET) =    460.00

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   11.765
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.486
   SUBAREA Tc AND LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
   NATURAL GOOD COVER
   "OPEN BRUSH"               D        0.75      0.20     1.000    81   11.76
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA RUNOFF(CFS) =      1.54
   TOTAL AREA(ACRES) =      0.75   PEAK FLOW RATE(CFS) =      1.54

 ****************************************************************************
   FLOW PROCESS FROM NODE     21.00 TO NODE     22.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    460.00  DOWNSTREAM(FEET) =    410.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   290.00   CHANNEL SLOPE =  0.1724
   CHANNEL BASE(FEET) =    0.00   "Z" FACTOR =   2.000
   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =   2.00
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.435
   SUBAREA LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL GOOD COVER
   "OPEN BRUSH"               D        0.71      0.20     1.000    81
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       2.26
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  11.19
   AVERAGE FLOW DEPTH(FEET) =   0.32   TRAVEL TIME(MIN.) =   0.43
   Tc(MIN.) =   12.20
   SUBAREA AREA(ACRES) =     0.71       SUBAREA RUNOFF(CFS) =    1.43
   EFFECTIVE AREA(ACRES) =      1.46     AREA-AVERAGED Fm(INCH/HR) =   0.20
   AREA-AVERAGED Fp(INCH/HR) =   0.20  AREA-AVERAGED Ap =   1.00
   TOTAL AREA(ACRES) =        1.5         PEAK FLOW RATE(CFS) =       2.94

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.35   FLOW VELOCITY(FEET/SEC.) =  12.12
   LONGEST FLOWPATH FROM NODE     20.00 TO NODE     22.00 =     555.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     22.00 TO NODE     23.00 IS CODE =  52
 ----------------------------------------------------------------------------
   >>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    410.00  DOWNSTREAM(FEET) =    392.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   160.00   CHANNEL SLOPE =  0.1125
   NOTE: CHANNEL SLOPE OF .1 WAS ASSUMED IN VELOCITY ESTIMATION
   CHANNEL FLOW THRU SUBAREA(CFS) =       2.94
   FLOW VELOCITY(FEET/SEC) =   5.91 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
   TRAVEL TIME(MIN.) =   0.45   Tc(MIN.) =   12.65
   LONGEST FLOWPATH FROM NODE     20.00 TO NODE     23.00 =     715.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     23.00 TO NODE     23.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   12.65
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.385
   SUBAREA LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL GOOD COVER
   "OPEN BRUSH"               D        1.90      0.20     1.000    81
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA AREA(ACRES) =    1.90      SUBAREA RUNOFF(CFS) =    3.74
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   EFFECTIVE AREA(ACRES) =      3.36   AREA-AVERAGED Fm(INCH/HR) =  0.20
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  1.00
   TOTAL AREA(ACRES) =        3.4       PEAK FLOW RATE(CFS) =       6.61

 ****************************************************************************
   FLOW PROCESS FROM NODE     23.00 TO NODE     24.00 IS CODE =  41
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   392.00  DOWNSTREAM(FEET) =   382.00
   FLOW LENGTH(FEET) =   240.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  30.0 INCH PIPE IS   5.8 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   9.99

GIVEN PIPE DIAMETER(INCH) =  30.00 NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =       6.61
   PIPE TRAVEL TIME(MIN.) =   0.40    Tc(MIN.) =   13.05
   LONGEST FLOWPATH FROM NODE     20.00 TO NODE     24.00 =     955.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     24.00 TO NODE     24.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   13.05
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.343
   SUBAREA LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL GOOD COVER
   "OPEN BRUSH"               D        1.02      0.20     1.000    81
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA AREA(ACRES) =    1.02      SUBAREA RUNOFF(CFS) =    1.97
   EFFECTIVE AREA(ACRES) =      4.38   AREA-AVERAGED Fm(INCH/HR) =  0.20
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  1.00
   TOTAL AREA(ACRES) =        4.4       PEAK FLOW RATE(CFS) =       8.45

 ****************************************************************************
   FLOW PROCESS FROM NODE     24.00 TO NODE     25.00 IS CODE =  41
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   382.00  DOWNSTREAM(FEET) =   381.00
   FLOW LENGTH(FEET) =   275.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  36.0 INCH PIPE IS  11.4 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.42

GIVEN PIPE DIAMETER(INCH) =  36.00 NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =       8.45
   PIPE TRAVEL TIME(MIN.) =   1.04    Tc(MIN.) =   14.08
   LONGEST FLOWPATH FROM NODE     20.00 TO NODE     25.00 =    1230.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     25.00 TO NODE     25.00 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.) =   14.08
   RAINFALL INTENSITY(INCH/HR) =   2.24
   AREA-AVERAGED Fm(INCH/HR) =  0.20
   AREA-AVERAGED Fp(INCH/HR) =  0.20
   AREA-AVERAGED Ap =  1.00
   EFFECTIVE STREAM AREA(ACRES) =       4.38
   TOTAL STREAM AREA(ACRES) =       4.38
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       8.45

   ** CONFLUENCE DATA **
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE
       1      161.00   12.05    2.453  0.20( 0.14) 0.68      76.9      11.00
       1      177.31   16.11    2.076  0.20( 0.13) 0.67     101.2       1.00
       2        8.45   14.08    2.243  0.20( 0.20) 1.00       4.4      20.00

   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      168.97   12.05    2.453  0.20( 0.14) 0.69      80.7      11.00
       2      177.63   14.08    2.243  0.20( 0.14) 0.69      93.5      20.00
       3      185.07   16.11    2.076  0.20( 0.14) 0.68     105.5       1.00

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =     185.07    Tc(MIN.) =    16.11
   EFFECTIVE AREA(ACRES) =     105.55   AREA-AVERAGED Fm(INCH/HR) =  0.14
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.68
   TOTAL AREA(ACRES) =      105.5
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     25.00 =    4630.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     25.00 TO NODE     26.00 IS CODE =  41
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   381.00  DOWNSTREAM(FEET) =   377.00
   FLOW LENGTH(FEET) =    25.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  48.0 INCH PIPE IS  19.0 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  39.99

GIVEN PIPE DIAMETER(INCH) =  48.00 NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     185.07
   PIPE TRAVEL TIME(MIN.) =   0.01    Tc(MIN.) =   16.12
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     26.00 =    4655.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     26.00 TO NODE     26.00 IS CODE =  81
 ----------------------------------------------------------------------------



8

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   16.12
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.076
   SUBAREA LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   COMMERCIAL                 D        0.43      0.20     0.100    75
   NATURAL GOOD COVER
   "OPEN BRUSH"               D        0.89      0.20     1.000    81
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.707
   SUBAREA AREA(ACRES) =    1.32      SUBAREA RUNOFF(CFS) =    2.30
   EFFECTIVE AREA(ACRES) =    106.87   AREA-AVERAGED Fm(INCH/HR) =  0.14
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.69
   TOTAL AREA(ACRES) =      106.9       PEAK FLOW RATE(CFS) =     186.46

 ****************************************************************************
   FLOW PROCESS FROM NODE     26.00 TO NODE     27.00 IS CODE =  41
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   377.00  DOWNSTREAM(FEET) =   361.00
   FLOW LENGTH(FEET) =    95.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  48.0 INCH PIPE IS  18.8 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  40.83

GIVEN PIPE DIAMETER(INCH) =  48.00 NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     186.46
   PIPE TRAVEL TIME(MIN.) =   0.04    Tc(MIN.) =   16.16
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     27.00 =    4750.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     27.00 TO NODE     27.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   16.16
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.073
   SUBAREA LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL GOOD COVER
   "OPEN BRUSH"               D        1.17      0.20     1.000    81
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA AREA(ACRES) =    1.17      SUBAREA RUNOFF(CFS) =    1.97
   EFFECTIVE AREA(ACRES) =    108.04   AREA-AVERAGED Fm(INCH/HR) =  0.14
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.69
   TOTAL AREA(ACRES) =      108.0       PEAK FLOW RATE(CFS) =     188.15

 ****************************************************************************
   FLOW PROCESS FROM NODE     27.00 TO NODE     28.00 IS CODE =  41
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   361.00  DOWNSTREAM(FEET) =   360.00
   FLOW LENGTH(FEET) =    40.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  48.0 INCH PIPE IS  34.0 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  19.77

GIVEN PIPE DIAMETER(INCH) =  48.00 NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     188.15
   PIPE TRAVEL TIME(MIN.) =   0.03    Tc(MIN.) =   16.19
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     28.00 =    4790.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     28.00 TO NODE     28.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   16.19
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.070
   SUBAREA LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   COMMERCIAL                 D        0.93      0.20     0.100    75
   NATURAL GOOD COVER
   "OPEN BRUSH"               D        0.77      0.20     1.000    81
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.508
   SUBAREA AREA(ACRES) =    1.70      SUBAREA RUNOFF(CFS) =    3.01
   EFFECTIVE AREA(ACRES) =    109.74   AREA-AVERAGED Fm(INCH/HR) =  0.14
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.69
   TOTAL AREA(ACRES) =      109.7       PEAK FLOW RATE(CFS) =     190.92
 ============================================================================
   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =      109.7  TC(MIN.) =     16.19
   EFFECTIVE AREA(ACRES) =    109.74  AREA-AVERAGED Fm(INCH/HR)=  0.14
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap = 0.686
   PEAK FLOW RATE(CFS)   =     190.92

   ** PEAK FLOW RATE TABLE **
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE
       1      175.97   12.13    2.443  0.20( 0.14) 0.69      84.9      11.00
       2      184.28   14.17    2.235  0.20( 0.14) 0.69      97.7      20.00
       3      190.92   16.19    2.070  0.20( 0.14) 0.69     109.7       1.00
 ============================================================================
 ============================================================================
   END OF RATIONAL METHOD ANALYSIS
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B. 100-YEAR STORM
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 ____________________________________________________________________________
 ****************************************************************************
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
             (Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)
          (c) Copyright 1983-2016 Advanced Engineering Software (aes)
              Ver. 23.0  Release Date: 07/01/2016  License ID 1239

                            Analysis prepared by:

                            HUNSAKER & ASSOCIATES
                                  Irvine,Inc
                      Planning * Engineering * Surveying
           Three Hughes * Irvine, California 92618 * (949)583-1010

  ************************** DESCRIPTION OF STUDY **************************
 * Hydrology Study for El Niguel - TTM 1721                                 *
 * Existing Condition                                                       *
 * 100-year Storm                                                           *
  **************************************************************************

   FILE NAME: 17721E.DAT
   TIME/DATE OF STUDY: 09:55 08/18/2021
 ============================================================================
   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
   *DATA BANK RAINFALL USED*
   *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   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0313 0.167 0.0150

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
     1. Relative Flow-Depth =  0.00 FEET
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
     2. (Depth)*(Velocity) Constraint =  6.0 (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

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   300.00
   ELEVATION DATA: UPSTREAM(FEET) =    785.00  DOWNSTREAM(FEET) =    770.00

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   12.585
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.646
   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
   "OPEN BRUSH"               D        1.00      0.20     1.000    96   12.59
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA RUNOFF(CFS) =      3.10
   TOTAL AREA(ACRES) =      1.00   PEAK FLOW RATE(CFS) =      3.10

 ****************************************************************************
   FLOW PROCESS FROM NODE      2.00 TO NODE      3.00 IS CODE =  62
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) =  770.00  DOWNSTREAM ELEVATION(FEET) =  752.00
   STREET LENGTH(FEET) =   230.00   CURB HEIGHT(INCHES) =  8.0
   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.018
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.018

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       8.61
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.30
     HALFSTREET FLOOD WIDTH(FEET) =    7.97
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    5.65
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.72
   STREET FLOW TRAVEL TIME(MIN.) =   0.68   Tc(MIN.) =   13.26
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.538
   SUBAREA LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   RESIDENTIAL
   "2 DWELLINGS/ACRE"         D        3.60      0.20     0.700    91
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.700
   SUBAREA AREA(ACRES) =    3.60      SUBAREA RUNOFF(CFS) =   11.01
   EFFECTIVE AREA(ACRES) =      4.60    AREA-AVERAGED Fm(INCH/HR) =  0.15
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.77
   TOTAL AREA(ACRES) =        4.6        PEAK FLOW RATE(CFS) =      14.01

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.34   HALFSTREET FLOOD WIDTH(FEET) =  10.20
   FLOW VELOCITY(FEET/SEC.) =  6.24   DEPTH*VELOCITY(FT*FT/SEC.) =   2.15
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   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      3.00 =     530.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      3.00 TO NODE      4.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   752.00  DOWNSTREAM(FEET) =   730.00
   FLOW LENGTH(FEET) =   205.00   MANNING'S N =  0.013
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000
   DEPTH OF FLOW IN  18.0 INCH PIPE IS   8.1 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  18.13
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      14.01
   PIPE TRAVEL TIME(MIN.) =   0.19    Tc(MIN.) =   13.45
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      4.00 =     735.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      4.00 TO NODE      4.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   13.45
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.509
   SUBAREA LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   RESIDENTIAL
   "3-4 DWELLINGS/ACRE"       D       14.70      0.20     0.600    91
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600
   SUBAREA AREA(ACRES) =   14.70      SUBAREA RUNOFF(CFS) =   44.84
   EFFECTIVE AREA(ACRES) =     19.30   AREA-AVERAGED Fm(INCH/HR) =  0.13
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.64
   TOTAL AREA(ACRES) =       19.3       PEAK FLOW RATE(CFS) =      58.74

 ****************************************************************************
   FLOW PROCESS FROM NODE      4.00 TO NODE      5.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   730.00  DOWNSTREAM(FEET) =   680.00
   FLOW LENGTH(FEET) =   680.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  24.0 INCH PIPE IS  19.3 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  21.69
   ESTIMATED PIPE DIAMETER(INCH) =  24.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      58.74
   PIPE TRAVEL TIME(MIN.) =   0.52    Tc(MIN.) =   13.97
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      5.00 =    1415.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      5.00 TO NODE      5.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

 ============================================================================
   MAINLINE Tc(MIN.) =   13.97
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.434
   SUBAREA LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   RESIDENTIAL
   "3-4 DWELLINGS/ACRE"       D       21.30      0.20     0.600    91
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600
   SUBAREA AREA(ACRES) =   21.30      SUBAREA RUNOFF(CFS) =   63.52
   EFFECTIVE AREA(ACRES) =     40.60   AREA-AVERAGED Fm(INCH/HR) =  0.12
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.62
   TOTAL AREA(ACRES) =       40.6       PEAK FLOW RATE(CFS) =     120.94

 ****************************************************************************
   FLOW PROCESS FROM NODE      5.00 TO NODE      6.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   680.00  DOWNSTREAM(FEET) =   612.00
   FLOW LENGTH(FEET) =   840.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  33.0 INCH PIPE IS  22.8 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  27.58
   ESTIMATED PIPE DIAMETER(INCH) =  33.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     120.94
   PIPE TRAVEL TIME(MIN.) =   0.51    Tc(MIN.) =   14.48
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      6.00 =    2255.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      6.00 TO NODE      6.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   14.48
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.364
   SUBAREA LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   RESIDENTIAL
   "2 DWELLINGS/ACRE"         D       20.40      0.20     0.700    91
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.700
   SUBAREA AREA(ACRES) =   20.40      SUBAREA RUNOFF(CFS) =   59.19
   EFFECTIVE AREA(ACRES) =     61.00   AREA-AVERAGED Fm(INCH/HR) =  0.13
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.65
   TOTAL AREA(ACRES) =       61.0       PEAK FLOW RATE(CFS) =     177.59

 ****************************************************************************
   FLOW PROCESS FROM NODE      6.00 TO NODE      7.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   612.00  DOWNSTREAM(FEET) =   533.00
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   FLOW LENGTH(FEET) =  1065.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  39.0 INCH PIPE IS  26.6 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  29.42
   ESTIMATED PIPE DIAMETER(INCH) =  39.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     177.59
   PIPE TRAVEL TIME(MIN.) =   0.60    Tc(MIN.) =   15.08
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      7.00 =    3320.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      7.00 TO NODE      7.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   15.08
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.286
   SUBAREA LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   RESIDENTIAL
   "2 DWELLINGS/ACRE"         D       15.50      0.20     0.700    91
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.700
   SUBAREA AREA(ACRES) =   15.50      SUBAREA RUNOFF(CFS) =   43.89
   EFFECTIVE AREA(ACRES) =     76.50   AREA-AVERAGED Fm(INCH/HR) =  0.13
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.66
   TOTAL AREA(ACRES) =       76.5       PEAK FLOW RATE(CFS) =     217.22

 ****************************************************************************
   FLOW PROCESS FROM NODE      7.00 TO NODE      8.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   533.00  DOWNSTREAM(FEET) =   513.00
   FLOW LENGTH(FEET) =   275.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  42.0 INCH PIPE IS  29.0 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  30.68
   ESTIMATED PIPE DIAMETER(INCH) =  42.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     217.22
   PIPE TRAVEL TIME(MIN.) =   0.15    Tc(MIN.) =   15.23
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      8.00 =    3595.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      8.00 TO NODE      8.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   15.23
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.268
   SUBAREA LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   RESIDENTIAL
   "3-4 DWELLINGS/ACRE"       D       17.50      0.20     0.600    91
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600

   SUBAREA AREA(ACRES) =   17.50      SUBAREA RUNOFF(CFS) =   49.58
   EFFECTIVE AREA(ACRES) =     94.00   AREA-AVERAGED Fm(INCH/HR) =  0.13
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.65
   TOTAL AREA(ACRES) =       94.0       PEAK FLOW RATE(CFS) =     265.52

 ****************************************************************************
   FLOW PROCESS FROM NODE      8.00 TO NODE     10.00 IS CODE =  41
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   513.00  DOWNSTREAM(FEET) =   498.00
   FLOW LENGTH(FEET) =   225.00   MANNING'S N =  0.013
   ASSUME FULL-FLOWING PIPELINE
   PIPE-FLOW VELOCITY(FEET/SEC.) =  37.56
   PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

GIVEN PIPE DIAMETER(INCH) =  36.00 NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     265.52
   PIPE TRAVEL TIME(MIN.) =   0.10    Tc(MIN.) =   15.33
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     10.00 =    3820.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     10.00 TO NODE     14.00 IS CODE =  41
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   498.00  DOWNSTREAM(FEET) =   409.50
   FLOW LENGTH(FEET) =   300.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  36.0 INCH PIPE IS  23.3 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  54.85

GIVEN PIPE DIAMETER(INCH) =  36.00 NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     265.52
   PIPE TRAVEL TIME(MIN.) =   0.09    Tc(MIN.) =   15.43
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     14.00 =    4120.00 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.) =   15.43
   RAINFALL INTENSITY(INCH/HR) =   3.24
   AREA-AVERAGED Fm(INCH/HR) =  0.13
   AREA-AVERAGED Fp(INCH/HR) =  0.20
   AREA-AVERAGED Ap =  0.65
   EFFECTIVE STREAM AREA(ACRES) =      94.00
   TOTAL STREAM AREA(ACRES) =      94.00
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     265.52

 ****************************************************************************
   FLOW PROCESS FROM NODE     11.00 TO NODE     12.00 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) =   230.00
   ELEVATION DATA: UPSTREAM(FEET) =    516.00  DOWNSTREAM(FEET) =    458.50

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   10.862
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.967
   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 GOOD COVER
   "OPEN BRUSH"               D        0.75      0.20     1.000    95   10.86
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA RUNOFF(CFS) =      2.54
   TOTAL AREA(ACRES) =      0.75   PEAK FLOW RATE(CFS) =      2.54

 ****************************************************************************
   FLOW PROCESS FROM NODE     12.00 TO NODE     13.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    458.50  DOWNSTREAM(FEET) =    434.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   405.00   CHANNEL SLOPE =  0.0605
   CHANNEL BASE(FEET) =    0.00   "Z" FACTOR =   2.000
   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =   2.00
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.827
   SUBAREA LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL GOOD COVER
   "OPEN BRUSH"               D        1.96      0.20     1.000    95
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       5.74
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   9.61
   AVERAGE FLOW DEPTH(FEET) =   0.55   TRAVEL TIME(MIN.) =   0.70
   Tc(MIN.) =   11.56
   SUBAREA AREA(ACRES) =     1.96       SUBAREA RUNOFF(CFS) =    6.40
   EFFECTIVE AREA(ACRES) =      2.71     AREA-AVERAGED Fm(INCH/HR) =   0.20
   AREA-AVERAGED Fp(INCH/HR) =   0.20  AREA-AVERAGED Ap =   1.00
   TOTAL AREA(ACRES) =        2.7         PEAK FLOW RATE(CFS) =       8.85

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.65   FLOW VELOCITY(FEET/SEC.) =  10.61
   LONGEST FLOWPATH FROM NODE     11.00 TO NODE     13.00 =     635.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     13.00 TO NODE     14.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    434.00  DOWNSTREAM(FEET) =    409.50

   CHANNEL LENGTH THRU SUBAREA(FEET) =    70.00   CHANNEL SLOPE =  0.3500
   CHANNEL BASE(FEET) =    0.00   "Z" FACTOR =   2.000
   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =   2.00
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.817
   SUBAREA LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL GOOD COVER
   "OPEN BRUSH"               D        1.86      0.20     1.000    95
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      11.87
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  22.30
   AVERAGE FLOW DEPTH(FEET) =   0.52   TRAVEL TIME(MIN.) =   0.05
   Tc(MIN.) =   11.62
   SUBAREA AREA(ACRES) =     1.86       SUBAREA RUNOFF(CFS) =    6.05
   EFFECTIVE AREA(ACRES) =      4.57     AREA-AVERAGED Fm(INCH/HR) =   0.20
   AREA-AVERAGED Fp(INCH/HR) =   0.20  AREA-AVERAGED Ap =   1.00
   TOTAL AREA(ACRES) =        4.6         PEAK FLOW RATE(CFS) =      14.88

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.56   FLOW VELOCITY(FEET/SEC.) =  23.57
   LONGEST FLOWPATH FROM NODE     11.00 TO NODE     14.00 =     705.00 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.) =   11.62
   RAINFALL INTENSITY(INCH/HR) =   3.82
   AREA-AVERAGED Fm(INCH/HR) =  0.20
   AREA-AVERAGED Fp(INCH/HR) =  0.20
   AREA-AVERAGED Ap =  1.00
   EFFECTIVE STREAM AREA(ACRES) =       4.57
   TOTAL STREAM AREA(ACRES) =       4.57
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      14.88

   ** CONFLUENCE DATA **
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE
       1      265.52   15.43    3.245  0.20( 0.13) 0.65      94.0       1.00
       2       14.88   11.62    3.817  0.20( 0.20) 1.00       4.6      11.00

   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      251.58   11.62    3.817  0.20( 0.13) 0.67      75.4      11.00
       2      278.04   15.43    3.245  0.20( 0.13) 0.66      98.6       1.00
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   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =     278.04    Tc(MIN.) =    15.43
   EFFECTIVE AREA(ACRES) =      98.57   AREA-AVERAGED Fm(INCH/HR) =  0.13
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.66
   TOTAL AREA(ACRES) =       98.6
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     14.00 =    4120.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     14.00 TO NODE     15.00 IS CODE =  41
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   409.50  DOWNSTREAM(FEET) =   391.00
   FLOW LENGTH(FEET) =   305.00   MANNING'S N =  0.013
   ASSUME FULL-FLOWING PIPELINE
   PIPE-FLOW VELOCITY(FEET/SEC.) =  28.90
   PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

GIVEN PIPE DIAMETER(INCH) =  42.00 NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     278.04
   PIPE TRAVEL TIME(MIN.) =   0.18    Tc(MIN.) =   15.60
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     15.00 =    4425.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     15.00 TO NODE     15.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   15.60
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.224
   SUBAREA LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL GOOD COVER
   "OPEN BRUSH"               D        1.46      0.20     1.000    95
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA AREA(ACRES) =    1.46      SUBAREA RUNOFF(CFS) =    3.97
   EFFECTIVE AREA(ACRES) =    100.03   AREA-AVERAGED Fm(INCH/HR) =  0.13
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.67
   TOTAL AREA(ACRES) =      100.0       PEAK FLOW RATE(CFS) =     278.18

 ****************************************************************************
   FLOW PROCESS FROM NODE     15.00 TO NODE     16.00 IS CODE =  41
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   391.00  DOWNSTREAM(FEET) =   390.00
   FLOW LENGTH(FEET) =    25.00   MANNING'S N =  0.013
   ASSUME FULL-FLOWING PIPELINE
   PIPE-FLOW VELOCITY(FEET/SEC.) =  28.91
   PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

GIVEN PIPE DIAMETER(INCH) =  42.00 NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     278.18
   PIPE TRAVEL TIME(MIN.) =   0.01    Tc(MIN.) =   15.62

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     16.00 =    4450.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     16.00 TO NODE     16.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   15.62
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.222
   SUBAREA LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL GOOD COVER
   "OPEN BRUSH"               D        0.93      0.20     1.000    95
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA AREA(ACRES) =    0.93      SUBAREA RUNOFF(CFS) =    2.53
   EFFECTIVE AREA(ACRES) =    100.96   AREA-AVERAGED Fm(INCH/HR) =  0.13
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.67
   TOTAL AREA(ACRES) =      101.0       PEAK FLOW RATE(CFS) =     280.56

 ****************************************************************************
   FLOW PROCESS FROM NODE     16.00 TO NODE     17.00 IS CODE =  41
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   390.00  DOWNSTREAM(FEET) =   384.00
   FLOW LENGTH(FEET) =    90.00   MANNING'S N =  0.013
   ASSUME FULL-FLOWING PIPELINE
   PIPE-FLOW VELOCITY(FEET/SEC.) =  29.16
   PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

GIVEN PIPE DIAMETER(INCH) =  42.00 NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     280.56
   PIPE TRAVEL TIME(MIN.) =   0.05    Tc(MIN.) =   15.67
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     17.00 =    4540.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     17.00 TO NODE     17.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   15.67
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.216
   SUBAREA LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL GOOD COVER
   "OPEN BRUSH"               D        0.21      0.20     1.000    95
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA AREA(ACRES) =    0.21      SUBAREA RUNOFF(CFS) =    0.57
   EFFECTIVE AREA(ACRES) =    101.17   AREA-AVERAGED Fm(INCH/HR) =  0.13
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.67
   TOTAL AREA(ACRES) =      101.2       PEAK FLOW RATE(CFS) =     280.58
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 ****************************************************************************
   FLOW PROCESS FROM NODE     17.00 TO NODE     25.00 IS CODE =  41
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   384.00  DOWNSTREAM(FEET) =   381.00
   FLOW LENGTH(FEET) =    90.00   MANNING'S N =  0.013
   ASSUME FULL-FLOWING PIPELINE
   PIPE-FLOW VELOCITY(FEET/SEC.) =  29.16
   PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

GIVEN PIPE DIAMETER(INCH) =  42.00 NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     280.58
   PIPE TRAVEL TIME(MIN.) =   0.05    Tc(MIN.) =   15.72
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     25.00 =    4630.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     25.00 TO NODE     25.00 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.) =   15.72
   RAINFALL INTENSITY(INCH/HR) =   3.21
   AREA-AVERAGED Fm(INCH/HR) =  0.13
   AREA-AVERAGED Fp(INCH/HR) =  0.20
   AREA-AVERAGED Ap =  0.67
   EFFECTIVE STREAM AREA(ACRES) =     101.17
   TOTAL STREAM AREA(ACRES) =     101.17
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     280.58

 ****************************************************************************
   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) =   265.00
   ELEVATION DATA: UPSTREAM(FEET) =    519.00  DOWNSTREAM(FEET) =    460.00

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   11.765
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.789
   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 GOOD COVER
   "OPEN BRUSH"               D        0.75      0.20     1.000    95   11.76
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA RUNOFF(CFS) =      2.42
   TOTAL AREA(ACRES) =      0.75   PEAK FLOW RATE(CFS) =      2.42

 ****************************************************************************
   FLOW PROCESS FROM NODE     21.00 TO NODE     22.00 IS CODE =  51

 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    460.00  DOWNSTREAM(FEET) =    410.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   290.00   CHANNEL SLOPE =  0.1724
   CHANNEL BASE(FEET) =    0.00   "Z" FACTOR =   2.000
   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =   2.00
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.720
   SUBAREA LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL GOOD COVER
   "OPEN BRUSH"               D        0.71      0.20     1.000    95
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       3.55
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  12.50
   AVERAGE FLOW DEPTH(FEET) =   0.38   TRAVEL TIME(MIN.) =   0.39
   Tc(MIN.) =   12.15
   SUBAREA AREA(ACRES) =     0.71       SUBAREA RUNOFF(CFS) =    2.25
   EFFECTIVE AREA(ACRES) =      1.46     AREA-AVERAGED Fm(INCH/HR) =   0.20
   AREA-AVERAGED Fp(INCH/HR) =   0.20  AREA-AVERAGED Ap =   1.00
   TOTAL AREA(ACRES) =        1.5         PEAK FLOW RATE(CFS) =       4.62

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.41   FLOW VELOCITY(FEET/SEC.) =  13.44
   LONGEST FLOWPATH FROM NODE     20.00 TO NODE     22.00 =     555.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     22.00 TO NODE     23.00 IS CODE =  52
 ----------------------------------------------------------------------------
   >>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    410.00  DOWNSTREAM(FEET) =    392.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   160.00   CHANNEL SLOPE =  0.1125
   NOTE: CHANNEL SLOPE OF .1 WAS ASSUMED IN VELOCITY ESTIMATION
   CHANNEL FLOW THRU SUBAREA(CFS) =       4.62
   FLOW VELOCITY(FEET/SEC) =   6.55 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
   TRAVEL TIME(MIN.) =   0.41   Tc(MIN.) =   12.56
   LONGEST FLOWPATH FROM NODE     20.00 TO NODE     23.00 =     715.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     23.00 TO NODE     23.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   12.56
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.650
   SUBAREA LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL GOOD COVER
   "OPEN BRUSH"               D        1.90      0.20     1.000    95
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
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   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA AREA(ACRES) =    1.90      SUBAREA RUNOFF(CFS) =    5.90
   EFFECTIVE AREA(ACRES) =      3.36   AREA-AVERAGED Fm(INCH/HR) =  0.20
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  1.00
   TOTAL AREA(ACRES) =        3.4       PEAK FLOW RATE(CFS) =      10.43

 ****************************************************************************
   FLOW PROCESS FROM NODE     23.00 TO NODE     24.00 IS CODE =  41
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   392.00  DOWNSTREAM(FEET) =   382.00
   FLOW LENGTH(FEET) =   240.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  30.0 INCH PIPE IS   7.2 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  11.42

GIVEN PIPE DIAMETER(INCH) =  30.00 NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      10.43
   PIPE TRAVEL TIME(MIN.) =   0.35    Tc(MIN.) =   12.91
   LONGEST FLOWPATH FROM NODE     20.00 TO NODE     24.00 =     955.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     24.00 TO NODE     24.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   12.91
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.593
   SUBAREA LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL GOOD COVER
   "OPEN BRUSH"               D        1.02      0.20     1.000    95
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA AREA(ACRES) =    1.02      SUBAREA RUNOFF(CFS) =    3.11
   EFFECTIVE AREA(ACRES) =      4.38   AREA-AVERAGED Fm(INCH/HR) =  0.20
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  1.00
   TOTAL AREA(ACRES) =        4.4       PEAK FLOW RATE(CFS) =      13.38

 ****************************************************************************
   FLOW PROCESS FROM NODE     24.00 TO NODE     25.00 IS CODE =  41
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   382.00  DOWNSTREAM(FEET) =   381.00
   FLOW LENGTH(FEET) =   275.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  36.0 INCH PIPE IS  14.5 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.02

GIVEN PIPE DIAMETER(INCH) =  36.00 NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      13.38
   PIPE TRAVEL TIME(MIN.) =   0.91    Tc(MIN.) =   13.82
   LONGEST FLOWPATH FROM NODE     20.00 TO NODE     25.00 =    1230.00 FEET.

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

   FLOW PROCESS FROM NODE     25.00 TO NODE     25.00 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.) =   13.82
   RAINFALL INTENSITY(INCH/HR) =   3.46
   AREA-AVERAGED Fm(INCH/HR) =  0.20
   AREA-AVERAGED Fp(INCH/HR) =  0.20
   AREA-AVERAGED Ap =  1.00
   EFFECTIVE STREAM AREA(ACRES) =       4.38
   TOTAL STREAM AREA(ACRES) =       4.38
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      13.38

   ** CONFLUENCE DATA **
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE
       1      254.87   11.94    3.757  0.20( 0.14) 0.68      78.0      11.00
       1      280.58   15.72    3.210  0.20( 0.13) 0.67     101.2       1.00
       2       13.38   13.82    3.455  0.20( 0.20) 1.00       4.4      20.00

   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      267.50   11.94    3.757  0.20( 0.14) 0.69      81.7      11.00
       2      281.05   13.82    3.455  0.20( 0.14) 0.69      93.9      20.00
       3      292.95   15.72    3.210  0.20( 0.14) 0.68     105.5       1.00

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =     292.95    Tc(MIN.) =    15.72
   EFFECTIVE AREA(ACRES) =     105.55   AREA-AVERAGED Fm(INCH/HR) =  0.14
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.68
   TOTAL AREA(ACRES) =      105.5
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     25.00 =    4630.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     25.00 TO NODE     26.00 IS CODE =  41
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   381.00  DOWNSTREAM(FEET) =   377.00
   FLOW LENGTH(FEET) =    25.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  48.0 INCH PIPE IS  24.7 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  45.07

GIVEN PIPE DIAMETER(INCH) =  48.00 NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     292.95
   PIPE TRAVEL TIME(MIN.) =   0.01    Tc(MIN.) =   15.73
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     26.00 =    4655.00 FEET.

 ****************************************************************************
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   FLOW PROCESS FROM NODE     26.00 TO NODE     26.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   15.73
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.209
   SUBAREA LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   COMMERCIAL                 D        0.43      0.20     0.100    91
   NATURAL GOOD COVER
   "OPEN BRUSH"               D        0.89      0.20     1.000    95
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.707
   SUBAREA AREA(ACRES) =    1.32      SUBAREA RUNOFF(CFS) =    3.64
   EFFECTIVE AREA(ACRES) =    106.87   AREA-AVERAGED Fm(INCH/HR) =  0.14
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.69
   TOTAL AREA(ACRES) =      106.9       PEAK FLOW RATE(CFS) =     295.43

 ****************************************************************************
   FLOW PROCESS FROM NODE     26.00 TO NODE     27.00 IS CODE =  41
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   377.00  DOWNSTREAM(FEET) =   361.00
   FLOW LENGTH(FEET) =    95.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  48.0 INCH PIPE IS  24.4 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  46.04

GIVEN PIPE DIAMETER(INCH) =  48.00 NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     295.43
   PIPE TRAVEL TIME(MIN.) =   0.03    Tc(MIN.) =   15.76
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     27.00 =    4750.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     27.00 TO NODE     27.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   15.76
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.205
   SUBAREA LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL GOOD COVER
   "OPEN BRUSH"               D        1.17      0.20     1.000    95
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA AREA(ACRES) =    1.17      SUBAREA RUNOFF(CFS) =    3.16
   EFFECTIVE AREA(ACRES) =    108.04   AREA-AVERAGED Fm(INCH/HR) =  0.14
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.69
   TOTAL AREA(ACRES) =      108.0       PEAK FLOW RATE(CFS) =     298.21

 ****************************************************************************
   FLOW PROCESS FROM NODE     27.00 TO NODE     28.00 IS CODE =  41
 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   361.00  DOWNSTREAM(FEET) =   360.00
   FLOW LENGTH(FEET) =    40.00   MANNING'S N =  0.013
   ASSUME FULL-FLOWING PIPELINE
   PIPE-FLOW VELOCITY(FEET/SEC.) =  23.73
   PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

GIVEN PIPE DIAMETER(INCH) =  48.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     298.21
   PIPE TRAVEL TIME(MIN.) =   0.03    Tc(MIN.) =   15.79
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     28.00 =    4790.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     28.00 TO NODE     28.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   15.79
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.201
   SUBAREA LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   COMMERCIAL                 D        0.93      0.20     0.100    91
   NATURAL GOOD COVER
   "OPEN BRUSH"               D        0.77      0.20     1.000    95
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.508
   SUBAREA AREA(ACRES) =    1.70      SUBAREA RUNOFF(CFS) =    4.74
   EFFECTIVE AREA(ACRES) =    109.74   AREA-AVERAGED Fm(INCH/HR) =  0.14
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.69
   TOTAL AREA(ACRES) =      109.7       PEAK FLOW RATE(CFS) =     302.64
 ============================================================================
   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =      109.7  TC(MIN.) =     15.79
   EFFECTIVE AREA(ACRES) =    109.74  AREA-AVERAGED Fm(INCH/HR)=  0.14
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap = 0.686
   PEAK FLOW RATE(CFS)   =     302.64

   ** PEAK FLOW RATE TABLE **
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE
       1      278.81   12.02    3.744  0.20( 0.14) 0.69      85.9      11.00
       2      291.90   13.90    3.445  0.20( 0.14) 0.69      98.1      20.00
       3      302.64   15.79    3.201  0.20( 0.14) 0.69     109.7       1.00
 ============================================================================
 ============================================================================
   END OF RATIONAL METHOD ANALYSIS
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SECTION 3
PROPOSED CONDITION

HYDROLOGY CALCULATIONS AND MAP



A. 10-YEAR STORM



1

 ____________________________________________________________________________
 ****************************************************************************
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
             (Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)
          (c) Copyright 1983-2016 Advanced Engineering Software (aes)
              Ver. 23.0  Release Date: 07/01/2016  License ID 1239

                            Analysis prepared by:

                            HUNSAKER & ASSOCIATES
                                  Irvine,Inc
                      Planning * Engineering * Surveying
           Three Hughes * Irvine, California 92618 * (949)583-1010

  ************************** DESCRIPTION OF STUDY **************************
 * Hydrology Study for El Niguel - TTM 1721                                 *
 * Proposed Condition                                                       *
 * 10-year Storm                                                            *
  **************************************************************************

   FILE NAME: 17721P.DAT
   TIME/DATE OF STUDY: 11:43 08/18/2021
 ============================================================================
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
 ============================================================================
                     --*TIME-OF-CONCENTRATION MODEL*--

   USER SPECIFIED STORM EVENT(YEAR) =   10.00
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
   *DATA BANK RAINFALL USED*
   *ANTECEDENT MOISTURE CONDITION (AMC) II 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   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0313 0.167 0.0150

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
     1. Relative Flow-Depth =  0.00 FEET
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
     2. (Depth)*(Velocity) Constraint =  6.0 (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

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   300.00
   ELEVATION DATA: UPSTREAM(FEET) =    785.00  DOWNSTREAM(FEET) =    770.00

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   12.585
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.392
   SUBAREA Tc AND LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
   NATURAL FAIR COVER
   "OPEN BRUSH"               D        1.00      0.20     1.000    83   12.59
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA RUNOFF(CFS) =      1.97
   TOTAL AREA(ACRES) =      1.00   PEAK FLOW RATE(CFS) =      1.97

 ****************************************************************************
   FLOW PROCESS FROM NODE      2.00 TO NODE      3.00 IS CODE =  62
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) =  770.00  DOWNSTREAM ELEVATION(FEET) =  752.00
   STREET LENGTH(FEET) =   230.00   CURB HEIGHT(INCHES) =  8.0
   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.018
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.018

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       5.50
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.27
     HALFSTREET FLOOD WIDTH(FEET) =    6.09
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    5.23
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.42
   STREET FLOW TRAVEL TIME(MIN.) =   0.73   Tc(MIN.) =   13.32
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.316
   SUBAREA LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   RESIDENTIAL
   "2 DWELLINGS/ACRE"         D        3.60      0.20     0.700    75
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.700
   SUBAREA AREA(ACRES) =    3.60      SUBAREA RUNOFF(CFS) =    7.05
   EFFECTIVE AREA(ACRES) =      4.60    AREA-AVERAGED Fm(INCH/HR) =  0.15
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.77
   TOTAL AREA(ACRES) =        4.6        PEAK FLOW RATE(CFS) =       8.95

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.31   HALFSTREET FLOOD WIDTH(FEET) =   8.16
   FLOW VELOCITY(FEET/SEC.) =  5.68   DEPTH*VELOCITY(FT*FT/SEC.) =   1.75
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   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      3.00 =     530.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      3.00 TO NODE      4.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   752.00  DOWNSTREAM(FEET) =   730.00
   FLOW LENGTH(FEET) =   205.00   MANNING'S N =  0.013
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000
   DEPTH OF FLOW IN  18.0 INCH PIPE IS   6.4 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  16.07
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =       8.95
   PIPE TRAVEL TIME(MIN.) =   0.21    Tc(MIN.) =   13.53
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      4.00 =     735.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      4.00 TO NODE      4.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   13.53
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.295
   SUBAREA LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   RESIDENTIAL
   "3-4 DWELLINGS/ACRE"       D       14.70      0.20     0.600    75
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600
   SUBAREA AREA(ACRES) =   14.70      SUBAREA RUNOFF(CFS) =   28.77
   EFFECTIVE AREA(ACRES) =     19.30   AREA-AVERAGED Fm(INCH/HR) =  0.13
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.64
   TOTAL AREA(ACRES) =       19.3       PEAK FLOW RATE(CFS) =      37.64

 ****************************************************************************
   FLOW PROCESS FROM NODE      4.00 TO NODE      5.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   730.00  DOWNSTREAM(FEET) =   680.00
   FLOW LENGTH(FEET) =   680.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  21.0 INCH PIPE IS  15.6 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  19.70
   ESTIMATED PIPE DIAMETER(INCH) =  21.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      37.64
   PIPE TRAVEL TIME(MIN.) =   0.58    Tc(MIN.) =   14.11
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      5.00 =    1415.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      5.00 TO NODE      5.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

 ============================================================================
   MAINLINE Tc(MIN.) =   14.11
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.241
   SUBAREA LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   RESIDENTIAL
   "3-4 DWELLINGS/ACRE"       D       21.30      0.20     0.600    75
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600
   SUBAREA AREA(ACRES) =   21.30      SUBAREA RUNOFF(CFS) =   40.65
   EFFECTIVE AREA(ACRES) =     40.60   AREA-AVERAGED Fm(INCH/HR) =  0.12
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.62
   TOTAL AREA(ACRES) =       40.6       PEAK FLOW RATE(CFS) =      77.35

 ****************************************************************************
   FLOW PROCESS FROM NODE      5.00 TO NODE      6.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   680.00  DOWNSTREAM(FEET) =   612.00
   FLOW LENGTH(FEET) =   840.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  27.0 INCH PIPE IS  20.0 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  24.45
   ESTIMATED PIPE DIAMETER(INCH) =  27.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      77.35
   PIPE TRAVEL TIME(MIN.) =   0.57    Tc(MIN.) =   14.68
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      6.00 =    2255.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      6.00 TO NODE      6.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   14.68
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.190
   SUBAREA LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   RESIDENTIAL
   "2 DWELLINGS/ACRE"         D       20.40      0.20     0.700    75
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.700
   SUBAREA AREA(ACRES) =   20.40      SUBAREA RUNOFF(CFS) =   37.64
   EFFECTIVE AREA(ACRES) =     61.00   AREA-AVERAGED Fm(INCH/HR) =  0.13
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.65
   TOTAL AREA(ACRES) =       61.0       PEAK FLOW RATE(CFS) =     113.15

 ****************************************************************************
   FLOW PROCESS FROM NODE      6.00 TO NODE      7.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   612.00  DOWNSTREAM(FEET) =   533.00
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   FLOW LENGTH(FEET) =  1065.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  33.0 INCH PIPE IS  22.4 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  26.30
   ESTIMATED PIPE DIAMETER(INCH) =  33.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     113.15
   PIPE TRAVEL TIME(MIN.) =   0.68    Tc(MIN.) =   15.35
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      7.00 =    3320.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      7.00 TO NODE      7.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   15.35
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.134
   SUBAREA LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   RESIDENTIAL
   "2 DWELLINGS/ACRE"         D       15.50      0.20     0.700    75
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.700
   SUBAREA AREA(ACRES) =   15.50      SUBAREA RUNOFF(CFS) =   27.82
   EFFECTIVE AREA(ACRES) =     76.50   AREA-AVERAGED Fm(INCH/HR) =  0.13
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.66
   TOTAL AREA(ACRES) =       76.5       PEAK FLOW RATE(CFS) =     137.91

 ****************************************************************************
   FLOW PROCESS FROM NODE      7.00 TO NODE      8.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   533.00  DOWNSTREAM(FEET) =   513.00
   FLOW LENGTH(FEET) =   275.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  33.0 INCH PIPE IS  26.8 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  26.68
   ESTIMATED PIPE DIAMETER(INCH) =  33.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     137.91
   PIPE TRAVEL TIME(MIN.) =   0.17    Tc(MIN.) =   15.53
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      8.00 =    3595.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      8.00 TO NODE      8.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   15.53
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.121
   SUBAREA LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   RESIDENTIAL
   "3-4 DWELLINGS/ACRE"       D       17.50      0.20     0.600    75
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600

   SUBAREA AREA(ACRES) =   17.50      SUBAREA RUNOFF(CFS) =   31.51
   EFFECTIVE AREA(ACRES) =     94.00   AREA-AVERAGED Fm(INCH/HR) =  0.13
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.65
   TOTAL AREA(ACRES) =       94.0       PEAK FLOW RATE(CFS) =     168.49

 ****************************************************************************
   FLOW PROCESS FROM NODE      8.00 TO NODE     10.00 IS CODE =  41
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   513.00  DOWNSTREAM(FEET) =   498.00
   FLOW LENGTH(FEET) =   225.00   MANNING'S N =  0.013
   ASSUME FULL-FLOWING PIPELINE
   PIPE-FLOW VELOCITY(FEET/SEC.) =  23.84
   PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

GIVEN PIPE DIAMETER(INCH) =  36.00 NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     168.49
   PIPE TRAVEL TIME(MIN.) =   0.16    Tc(MIN.) =   15.68
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     10.00 =    3820.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     10.00 TO NODE     14.00 IS CODE =  41
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   498.00  DOWNSTREAM(FEET) =   409.50
   FLOW LENGTH(FEET) =   300.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  36.0 INCH PIPE IS  17.5 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  49.37

GIVEN PIPE DIAMETER(INCH) =  36.00 NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     168.49
   PIPE TRAVEL TIME(MIN.) =   0.10    Tc(MIN.) =   15.78
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     14.00 =    4120.00 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.) =   15.78
   RAINFALL INTENSITY(INCH/HR) =   2.10
   AREA-AVERAGED Fm(INCH/HR) =  0.13
   AREA-AVERAGED Fp(INCH/HR) =  0.20
   AREA-AVERAGED Ap =  0.65
   EFFECTIVE STREAM AREA(ACRES) =      94.00
   TOTAL STREAM AREA(ACRES) =      94.00
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     168.49

 ****************************************************************************
   FLOW PROCESS FROM NODE     11.00 TO NODE     12.00 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) =   230.00
   ELEVATION DATA: UPSTREAM(FEET) =    516.00  DOWNSTREAM(FEET) =    458.50

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   10.862
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.603
   SUBAREA Tc AND LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
   NATURAL GOOD COVER
   "OPEN BRUSH"               D        0.75      0.20     1.000    81   10.86
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA RUNOFF(CFS) =      1.62
   TOTAL AREA(ACRES) =      0.75   PEAK FLOW RATE(CFS) =      1.62

 ****************************************************************************
   FLOW PROCESS FROM NODE     12.00 TO NODE     13.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    458.50  DOWNSTREAM(FEET) =    434.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   405.00   CHANNEL SLOPE =  0.0605
   CHANNEL BASE(FEET) =    0.00   "Z" FACTOR =   2.000
   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =   2.00
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.500
   SUBAREA LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL GOOD COVER
   "OPEN BRUSH"               D        1.96      0.20     1.000    81
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       3.65
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   8.53
   AVERAGE FLOW DEPTH(FEET) =   0.46   TRAVEL TIME(MIN.) =   0.79
   Tc(MIN.) =   11.65
   SUBAREA AREA(ACRES) =     1.96       SUBAREA RUNOFF(CFS) =    4.06
   EFFECTIVE AREA(ACRES) =      2.71     AREA-AVERAGED Fm(INCH/HR) =   0.20
   AREA-AVERAGED Fp(INCH/HR) =   0.20  AREA-AVERAGED Ap =   1.00
   TOTAL AREA(ACRES) =        2.7         PEAK FLOW RATE(CFS) =       5.61

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.54   FLOW VELOCITY(FEET/SEC.) =   9.46
   LONGEST FLOWPATH FROM NODE     11.00 TO NODE     13.00 =     635.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     13.00 TO NODE     14.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    434.00  DOWNSTREAM(FEET) =    409.50

   CHANNEL LENGTH THRU SUBAREA(FEET) =    70.00   CHANNEL SLOPE =  0.3500
   CHANNEL BASE(FEET) =    0.00   "Z" FACTOR =   2.000
   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =   2.00
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.493
   SUBAREA LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL GOOD COVER
   "OPEN BRUSH"               D        1.86      0.20     1.000    81
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       7.53
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  19.64
   AVERAGE FLOW DEPTH(FEET) =   0.44   TRAVEL TIME(MIN.) =   0.06
   Tc(MIN.) =   11.71
   SUBAREA AREA(ACRES) =     1.86       SUBAREA RUNOFF(CFS) =    3.84
   EFFECTIVE AREA(ACRES) =      4.57     AREA-AVERAGED Fm(INCH/HR) =   0.20
   AREA-AVERAGED Fp(INCH/HR) =   0.20  AREA-AVERAGED Ap =   1.00
   TOTAL AREA(ACRES) =        4.6         PEAK FLOW RATE(CFS) =       9.43

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.48   FLOW VELOCITY(FEET/SEC.) =  20.82
   LONGEST FLOWPATH FROM NODE     11.00 TO NODE     14.00 =     705.00 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.) =   11.71
   RAINFALL INTENSITY(INCH/HR) =   2.49
   AREA-AVERAGED Fm(INCH/HR) =  0.20
   AREA-AVERAGED Fp(INCH/HR) =  0.20
   AREA-AVERAGED Ap =  1.00
   EFFECTIVE STREAM AREA(ACRES) =       4.57
   TOTAL STREAM AREA(ACRES) =       4.57
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       9.43

   ** CONFLUENCE DATA **
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE
       1      168.49   15.78    2.101  0.20( 0.13) 0.65      94.0       1.00
       2        9.43   11.71    2.493  0.20( 0.20) 1.00       4.6      11.00

   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      159.30   11.71    2.493  0.20( 0.13) 0.67      74.3      11.00
       2      176.31   15.78    2.101  0.20( 0.13) 0.66      98.6       1.00
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   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =     176.31    Tc(MIN.) =    15.78
   EFFECTIVE AREA(ACRES) =      98.57   AREA-AVERAGED Fm(INCH/HR) =  0.13
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.66
   TOTAL AREA(ACRES) =       98.6
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     14.00 =    4120.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     14.00 TO NODE     15.00 IS CODE =  41
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   409.50  DOWNSTREAM(FEET) =   391.00
   FLOW LENGTH(FEET) =   305.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  42.0 INCH PIPE IS  26.6 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  27.40

GIVEN PIPE DIAMETER(INCH) =  42.00 NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     176.31
   PIPE TRAVEL TIME(MIN.) =   0.19    Tc(MIN.) =   15.97
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     15.00 =    4425.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     15.00 TO NODE     15.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   15.97
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.087
   SUBAREA LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL GOOD COVER
   "OPEN BRUSH"               D        1.46      0.20     1.000    81
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA AREA(ACRES) =    1.46      SUBAREA RUNOFF(CFS) =    2.48
   EFFECTIVE AREA(ACRES) =    100.03   AREA-AVERAGED Fm(INCH/HR) =  0.13
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.67
   TOTAL AREA(ACRES) =      100.0       PEAK FLOW RATE(CFS) =     176.31
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

 ****************************************************************************
   FLOW PROCESS FROM NODE     15.00 TO NODE     16.00 IS CODE =  41
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   391.00  DOWNSTREAM(FEET) =   390.00
   FLOW LENGTH(FEET) =    25.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  42.0 INCH PIPE IS  31.1 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  23.06

GIVEN PIPE DIAMETER(INCH) =  42.00 NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     176.31
   PIPE TRAVEL TIME(MIN.) =   0.02    Tc(MIN.) =   15.99
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     16.00 =    4450.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     16.00 TO NODE     16.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   15.99
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.086
   SUBAREA LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL GOOD COVER
   "OPEN BRUSH"               D        0.93      0.20     1.000    81
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA AREA(ACRES) =    0.93      SUBAREA RUNOFF(CFS) =    1.58
   EFFECTIVE AREA(ACRES) =    100.96   AREA-AVERAGED Fm(INCH/HR) =  0.13
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.67
   TOTAL AREA(ACRES) =      101.0       PEAK FLOW RATE(CFS) =     177.31

 ****************************************************************************
   FLOW PROCESS FROM NODE     16.00 TO NODE     17.00 IS CODE =  41
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   390.00  DOWNSTREAM(FEET) =   386.00
   FLOW LENGTH(FEET) =    60.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  42.0 INCH PIPE IS  25.9 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  28.48

GIVEN PIPE DIAMETER(INCH) =  42.00 NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     177.31
   PIPE TRAVEL TIME(MIN.) =   0.04    Tc(MIN.) =   16.02
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     17.00 =    4510.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     17.00 TO NODE     17.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   16.02
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.083
   SUBAREA LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL GOOD COVER
   "OPEN BRUSH"               D        0.07      0.20     1.000    81
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA AREA(ACRES) =    0.07      SUBAREA RUNOFF(CFS) =    0.12
   EFFECTIVE AREA(ACRES) =    101.03   AREA-AVERAGED Fm(INCH/HR) =  0.13
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.67
   TOTAL AREA(ACRES) =      101.0       PEAK FLOW RATE(CFS) =     177.31
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

 ****************************************************************************
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   FLOW PROCESS FROM NODE     17.00 TO NODE     18.00 IS CODE =  41
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   386.00  DOWNSTREAM(FEET) =   382.00
   FLOW LENGTH(FEET) =    30.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  42.0 INCH PIPE IS  20.9 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  37.13

GIVEN PIPE DIAMETER(INCH) =  42.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     177.31
   PIPE TRAVEL TIME(MIN.) =   0.01    Tc(MIN.) =   16.04
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     18.00 =    4540.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     18.00 TO NODE     18.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   16.04
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.082
   SUBAREA LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   COMMERCIAL                 D        0.20      0.20     0.100    75
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100
   SUBAREA AREA(ACRES) =    0.20      SUBAREA RUNOFF(CFS) =    0.37
   EFFECTIVE AREA(ACRES) =    101.23   AREA-AVERAGED Fm(INCH/HR) =  0.13
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.67
   TOTAL AREA(ACRES) =      101.2       PEAK FLOW RATE(CFS) =     177.47

 ****************************************************************************
   FLOW PROCESS FROM NODE     18.00 TO NODE     19.00 IS CODE =  41
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   382.00  DOWNSTREAM(FEET) =   380.80
   FLOW LENGTH(FEET) =    25.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  42.0 INCH PIPE IS  29.1 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  24.95

GIVEN PIPE DIAMETER(INCH) =  42.00 NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     177.47
   PIPE TRAVEL TIME(MIN.) =   0.02    Tc(MIN.) =   16.05
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     19.00 =    4565.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     19.00 TO NODE     19.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   16.05
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.081
   SUBAREA LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL GOOD COVER
   "OPEN BRUSH"               D        0.10      0.20     1.000    81
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA AREA(ACRES) =    0.10      SUBAREA RUNOFF(CFS) =    0.17
   EFFECTIVE AREA(ACRES) =    101.33   AREA-AVERAGED Fm(INCH/HR) =  0.13
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.67
   TOTAL AREA(ACRES) =      101.3       PEAK FLOW RATE(CFS) =     177.53

 ****************************************************************************
   FLOW PROCESS FROM NODE     19.00 TO NODE     27.00 IS CODE =  41
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   380.80  DOWNSTREAM(FEET) =   380.00
   FLOW LENGTH(FEET) =    90.00   MANNING'S N =  0.013
   ASSUME FULL-FLOWING PIPELINE
   PIPE-FLOW VELOCITY(FEET/SEC.) =  18.45
   PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

GIVEN PIPE DIAMETER(INCH) =  42.00 NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     177.53
   PIPE TRAVEL TIME(MIN.) =   0.08    Tc(MIN.) =   16.13
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     27.00 =    4655.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     27.00 TO NODE     27.00 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.) =   16.13
   RAINFALL INTENSITY(INCH/HR) =   2.07
   AREA-AVERAGED Fm(INCH/HR) =  0.13
   AREA-AVERAGED Fp(INCH/HR) =  0.20
   AREA-AVERAGED Ap =  0.67
   EFFECTIVE STREAM AREA(ACRES) =     101.33
   TOTAL STREAM AREA(ACRES) =     101.33
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     177.53

 ****************************************************************************
   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) =   265.00
   ELEVATION DATA: UPSTREAM(FEET) =    519.00  DOWNSTREAM(FEET) =    460.00

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   11.765
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.486
   SUBAREA Tc AND LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
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        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
   NATURAL GOOD COVER
   "OPEN BRUSH"               D        0.75      0.20     1.000    81   11.76
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA RUNOFF(CFS) =      1.54
   TOTAL AREA(ACRES) =      0.75   PEAK FLOW RATE(CFS) =      1.54

 ****************************************************************************
   FLOW PROCESS FROM NODE     21.00 TO NODE     22.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    460.00  DOWNSTREAM(FEET) =    410.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   290.00   CHANNEL SLOPE =  0.1724
   CHANNEL BASE(FEET) =    0.00   "Z" FACTOR =   2.000
   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =   2.00
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.435
   SUBAREA LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL GOOD COVER
   "OPEN BRUSH"               D        0.71      0.20     1.000    81
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       2.26
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  11.19
   AVERAGE FLOW DEPTH(FEET) =   0.32   TRAVEL TIME(MIN.) =   0.43
   Tc(MIN.) =   12.20
   SUBAREA AREA(ACRES) =     0.71       SUBAREA RUNOFF(CFS) =    1.43
   EFFECTIVE AREA(ACRES) =      1.46     AREA-AVERAGED Fm(INCH/HR) =   0.20
   AREA-AVERAGED Fp(INCH/HR) =   0.20  AREA-AVERAGED Ap =   1.00
   TOTAL AREA(ACRES) =        1.5         PEAK FLOW RATE(CFS) =       2.94

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.35   FLOW VELOCITY(FEET/SEC.) =  12.12
   LONGEST FLOWPATH FROM NODE     20.00 TO NODE     22.00 =     555.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     22.00 TO NODE     23.00 IS CODE =  52
 ----------------------------------------------------------------------------
   >>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    410.00  DOWNSTREAM(FEET) =    392.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   160.00   CHANNEL SLOPE =  0.1125
   NOTE: CHANNEL SLOPE OF .1 WAS ASSUMED IN VELOCITY ESTIMATION
   CHANNEL FLOW THRU SUBAREA(CFS) =       2.94
   FLOW VELOCITY(FEET/SEC) =   5.91 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
   TRAVEL TIME(MIN.) =   0.45   Tc(MIN.) =   12.65
   LONGEST FLOWPATH FROM NODE     20.00 TO NODE     23.00 =     715.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     23.00 TO NODE     23.00 IS CODE =  81
 ----------------------------------------------------------------------------

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   12.65
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.385
   SUBAREA LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL GOOD COVER
   "OPEN BRUSH"               D        1.90      0.20     1.000    81
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA AREA(ACRES) =    1.90      SUBAREA RUNOFF(CFS) =    3.74
   EFFECTIVE AREA(ACRES) =      3.36   AREA-AVERAGED Fm(INCH/HR) =  0.20
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  1.00
   TOTAL AREA(ACRES) =        3.4       PEAK FLOW RATE(CFS) =       6.61

 ****************************************************************************
   FLOW PROCESS FROM NODE     23.00 TO NODE     24.00 IS CODE =  41
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   392.00  DOWNSTREAM(FEET) =   378.00
   FLOW LENGTH(FEET) =   145.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  30.0 INCH PIPE IS   4.7 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  13.43

GIVEN PIPE DIAMETER(INCH) =  30.00 NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =       6.61
   PIPE TRAVEL TIME(MIN.) =   0.18    Tc(MIN.) =   12.83
   LONGEST FLOWPATH FROM NODE     20.00 TO NODE     24.00 =     860.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     24.00 TO NODE     24.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   12.83
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.366
   SUBAREA LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL GOOD COVER
   "OPEN BRUSH"               D        1.01      0.20     1.000    81
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA AREA(ACRES) =    1.01      SUBAREA RUNOFF(CFS) =    1.97
   EFFECTIVE AREA(ACRES) =      4.37   AREA-AVERAGED Fm(INCH/HR) =  0.20
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  1.00
   TOTAL AREA(ACRES) =        4.4       PEAK FLOW RATE(CFS) =       8.52

 ****************************************************************************
   FLOW PROCESS FROM NODE     24.00 TO NODE     25.00 IS CODE =  41
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
 ============================================================================



8

   ELEVATION DATA: UPSTREAM(FEET) =   377.00  DOWNSTREAM(FEET) =   376.50
   FLOW LENGTH(FEET) =    25.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  30.0 INCH PIPE IS   7.9 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.29

GIVEN PIPE DIAMETER(INCH) =  30.00 NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =       8.52
   PIPE TRAVEL TIME(MIN.) =   0.05    Tc(MIN.) =   12.88
   LONGEST FLOWPATH FROM NODE     20.00 TO NODE     25.00 =     885.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     25.00 TO NODE     25.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   12.88
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.361
   SUBAREA LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL GOOD COVER
   "OPEN BRUSH"               D        0.32      0.20     1.000    81
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA AREA(ACRES) =    0.32      SUBAREA RUNOFF(CFS) =    0.62
   EFFECTIVE AREA(ACRES) =      4.69   AREA-AVERAGED Fm(INCH/HR) =  0.20
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  1.00
   TOTAL AREA(ACRES) =        4.7       PEAK FLOW RATE(CFS) =       9.12

 ****************************************************************************
   FLOW PROCESS FROM NODE     25.00 TO NODE     26.00 IS CODE =  41
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   376.50  DOWNSTREAM(FEET) =   376.00
   FLOW LENGTH(FEET) =    70.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  30.0 INCH PIPE IS  10.6 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.84

GIVEN PIPE DIAMETER(INCH) =  30.00 NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =       9.12
   PIPE TRAVEL TIME(MIN.) =   0.20    Tc(MIN.) =   13.08
   LONGEST FLOWPATH FROM NODE     20.00 TO NODE     26.00 =     955.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     26.00 TO NODE     26.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   13.08
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.340
   SUBAREA LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   APARTMENTS                 D        0.82      0.20     0.200    75
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.200

   SUBAREA AREA(ACRES) =    0.82      SUBAREA RUNOFF(CFS) =    1.70
   EFFECTIVE AREA(ACRES) =      5.51   AREA-AVERAGED Fm(INCH/HR) =  0.18
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.88
   TOTAL AREA(ACRES) =        5.5       PEAK FLOW RATE(CFS) =      10.73

 ****************************************************************************
   FLOW PROCESS FROM NODE     26.00 TO NODE     27.00 IS CODE =  41
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   376.00  DOWNSTREAM(FEET) =   375.50
   FLOW LENGTH(FEET) =   240.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  48.0 INCH PIPE IS  13.3 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.78

GIVEN PIPE DIAMETER(INCH) =  48.00 NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      10.73
   PIPE TRAVEL TIME(MIN.) =   1.06    Tc(MIN.) =   14.14
   LONGEST FLOWPATH FROM NODE     20.00 TO NODE     27.00 =    1195.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     27.00 TO NODE     27.00 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.) =   14.14
   RAINFALL INTENSITY(INCH/HR) =   2.24
   AREA-AVERAGED Fm(INCH/HR) =  0.18
   AREA-AVERAGED Fp(INCH/HR) =  0.20
   AREA-AVERAGED Ap =  0.88
   EFFECTIVE STREAM AREA(ACRES) =       5.51
   TOTAL STREAM AREA(ACRES) =       5.51
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      10.73

   ** CONFLUENCE DATA **
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE
       1      161.24   12.08    2.449  0.20( 0.14) 0.68      77.1      11.00
       1      177.53   16.13    2.075  0.20( 0.13) 0.67     101.3       1.00
       2       10.73   14.14    2.238  0.20( 0.18) 0.88       5.5      20.00

   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      171.35   12.08    2.449  0.20( 0.14) 0.69      81.8      11.00
       2      180.24   14.14    2.238  0.20( 0.14) 0.69      94.9      20.00
       3      187.41   16.13    2.075  0.20( 0.14) 0.68     106.8       1.00

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =     187.41    Tc(MIN.) =    16.13
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   EFFECTIVE AREA(ACRES) =     106.84   AREA-AVERAGED Fm(INCH/HR) =  0.14
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.68
   TOTAL AREA(ACRES) =      106.8
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     27.00 =    4655.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     27.00 TO NODE     28.00 IS CODE =  41
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   380.00  DOWNSTREAM(FEET) =   379.00
   FLOW LENGTH(FEET) =    80.00   MANNING'S N =  0.013
   ASSUME FULL-FLOWING PIPELINE
   PIPE-FLOW VELOCITY(FEET/SEC.) =  14.91
   PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

GIVEN PIPE DIAMETER(INCH) =  48.00 NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     187.41
   PIPE TRAVEL TIME(MIN.) =   0.09    Tc(MIN.) =   16.22
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     28.00 =    4735.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     28.00 TO NODE     28.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   16.22
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.068
   SUBAREA LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   APARTMENTS                 D        0.56      0.20     0.200    75
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.200
   SUBAREA AREA(ACRES) =    0.56      SUBAREA RUNOFF(CFS) =    1.02
   EFFECTIVE AREA(ACRES) =    107.40   AREA-AVERAGED Fm(INCH/HR) =  0.14
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.68
   TOTAL AREA(ACRES) =      107.4       PEAK FLOW RATE(CFS) =     187.41
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

 ****************************************************************************
   FLOW PROCESS FROM NODE     28.00 TO NODE     29.00 IS CODE =  41
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   379.00  DOWNSTREAM(FEET) =   360.00
   FLOW LENGTH(FEET) =   145.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  48.0 INCH PIPE IS  20.2 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  37.30

GIVEN PIPE DIAMETER(INCH) =  48.00 NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     187.41
   PIPE TRAVEL TIME(MIN.) =   0.06    Tc(MIN.) =   16.29
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     29.00 =    4880.00 FEET.

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

   FLOW PROCESS FROM NODE     28.00 TO NODE     28.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   16.29
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.063
   SUBAREA LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   COMMERCIAL                 D        0.83      0.20     0.100    75
   NATURAL GOOD COVER
   "OPEN BRUSH"               D        0.41      0.20     1.000    81
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.398
   SUBAREA AREA(ACRES) =    1.24      SUBAREA RUNOFF(CFS) =    2.21
   EFFECTIVE AREA(ACRES) =    108.64   AREA-AVERAGED Fm(INCH/HR) =  0.14
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.68
   TOTAL AREA(ACRES) =      108.6       PEAK FLOW RATE(CFS) =     188.54

 ****************************************************************************
   FLOW PROCESS FROM NODE     29.00 TO NODE     29.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   16.29
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.063
   SUBAREA LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL GOOD COVER
   "OPEN BRUSH"               D        1.02      0.20     1.000    81
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA AREA(ACRES) =    1.02      SUBAREA RUNOFF(CFS) =    1.71
   EFFECTIVE AREA(ACRES) =    109.66   AREA-AVERAGED Fm(INCH/HR) =  0.14
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.68
   TOTAL AREA(ACRES) =      109.7       PEAK FLOW RATE(CFS) =     190.25
 ============================================================================
   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =      109.7  TC(MIN.) =     16.29
   EFFECTIVE AREA(ACRES) =    109.66  AREA-AVERAGED Fm(INCH/HR)=  0.14
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap = 0.678
   PEAK FLOW RATE(CFS)   =     190.25

   ** PEAK FLOW RATE TABLE **
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE
       1      174.63   12.24    2.430  0.20( 0.14) 0.69      84.6      11.00
       2      183.56   14.29    2.224  0.20( 0.14) 0.68      97.7      20.00
       3      190.25   16.29    2.063  0.20( 0.14) 0.68     109.7       1.00
 ============================================================================
 ============================================================================
   END OF RATIONAL METHOD ANALYSIS



10





B. 100-YEAR STORM
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 ____________________________________________________________________________
 ****************************************************************************
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
             (Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)
          (c) Copyright 1983-2016 Advanced Engineering Software (aes)
              Ver. 23.0  Release Date: 07/01/2016  License ID 1239

                            Analysis prepared by:

                            HUNSAKER & ASSOCIATES
                                  Irvine,Inc
                      Planning * Engineering * Surveying
           Three Hughes * Irvine, California 92618 * (949)583-1010

  ************************** DESCRIPTION OF STUDY **************************
 * Hydrology Study for El Niguel - TTM 1721                                 *
 * Proposed Condition                                                       *
 * 100-year Storm                                                           *
  **************************************************************************

   FILE NAME: 17721P.DAT
   TIME/DATE OF STUDY: 11:44 08/18/2021
 ============================================================================
   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
   *DATA BANK RAINFALL USED*
   *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   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0313 0.167 0.0150

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
     1. Relative Flow-Depth =  0.00 FEET
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
     2. (Depth)*(Velocity) Constraint =  6.0 (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

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   300.00
   ELEVATION DATA: UPSTREAM(FEET) =    785.00  DOWNSTREAM(FEET) =    770.00

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   12.585
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.646
   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
   "OPEN BRUSH"               D        1.00      0.20     1.000    96   12.59
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA RUNOFF(CFS) =      3.10
   TOTAL AREA(ACRES) =      1.00   PEAK FLOW RATE(CFS) =      3.10

 ****************************************************************************
   FLOW PROCESS FROM NODE      2.00 TO NODE      3.00 IS CODE =  62
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) =  770.00  DOWNSTREAM ELEVATION(FEET) =  752.00
   STREET LENGTH(FEET) =   230.00   CURB HEIGHT(INCHES) =  8.0
   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.018
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.018

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       8.61
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.30
     HALFSTREET FLOOD WIDTH(FEET) =    7.97
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    5.65
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.72
   STREET FLOW TRAVEL TIME(MIN.) =   0.68   Tc(MIN.) =   13.26
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.538
   SUBAREA LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   RESIDENTIAL
   "2 DWELLINGS/ACRE"         D        3.60      0.20     0.700    91
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.700
   SUBAREA AREA(ACRES) =    3.60      SUBAREA RUNOFF(CFS) =   11.01
   EFFECTIVE AREA(ACRES) =      4.60    AREA-AVERAGED Fm(INCH/HR) =  0.15
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.77
   TOTAL AREA(ACRES) =        4.6        PEAK FLOW RATE(CFS) =      14.01

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.34   HALFSTREET FLOOD WIDTH(FEET) =  10.20
   FLOW VELOCITY(FEET/SEC.) =  6.24   DEPTH*VELOCITY(FT*FT/SEC.) =   2.15
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   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      3.00 =     530.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      3.00 TO NODE      4.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   752.00  DOWNSTREAM(FEET) =   730.00
   FLOW LENGTH(FEET) =   205.00   MANNING'S N =  0.013
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000
   DEPTH OF FLOW IN  18.0 INCH PIPE IS   8.1 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  18.13
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      14.01
   PIPE TRAVEL TIME(MIN.) =   0.19    Tc(MIN.) =   13.45
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      4.00 =     735.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      4.00 TO NODE      4.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   13.45
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.509
   SUBAREA LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   RESIDENTIAL
   "3-4 DWELLINGS/ACRE"       D       14.70      0.20     0.600    91
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600
   SUBAREA AREA(ACRES) =   14.70      SUBAREA RUNOFF(CFS) =   44.84
   EFFECTIVE AREA(ACRES) =     19.30   AREA-AVERAGED Fm(INCH/HR) =  0.13
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.64
   TOTAL AREA(ACRES) =       19.3       PEAK FLOW RATE(CFS) =      58.74

 ****************************************************************************
   FLOW PROCESS FROM NODE      4.00 TO NODE      5.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   730.00  DOWNSTREAM(FEET) =   680.00
   FLOW LENGTH(FEET) =   680.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  24.0 INCH PIPE IS  19.3 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  21.69
   ESTIMATED PIPE DIAMETER(INCH) =  24.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      58.74
   PIPE TRAVEL TIME(MIN.) =   0.52    Tc(MIN.) =   13.97
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      5.00 =    1415.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      5.00 TO NODE      5.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

 ============================================================================
   MAINLINE Tc(MIN.) =   13.97
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.434
   SUBAREA LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   RESIDENTIAL
   "3-4 DWELLINGS/ACRE"       D       21.30      0.20     0.600    91
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600
   SUBAREA AREA(ACRES) =   21.30      SUBAREA RUNOFF(CFS) =   63.52
   EFFECTIVE AREA(ACRES) =     40.60   AREA-AVERAGED Fm(INCH/HR) =  0.12
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.62
   TOTAL AREA(ACRES) =       40.6       PEAK FLOW RATE(CFS) =     120.94

 ****************************************************************************
   FLOW PROCESS FROM NODE      5.00 TO NODE      6.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   680.00  DOWNSTREAM(FEET) =   612.00
   FLOW LENGTH(FEET) =   840.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  33.0 INCH PIPE IS  22.8 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  27.58
   ESTIMATED PIPE DIAMETER(INCH) =  33.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     120.94
   PIPE TRAVEL TIME(MIN.) =   0.51    Tc(MIN.) =   14.48
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      6.00 =    2255.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      6.00 TO NODE      6.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   14.48
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.364
   SUBAREA LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   RESIDENTIAL
   "2 DWELLINGS/ACRE"         D       20.40      0.20     0.700    91
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.700
   SUBAREA AREA(ACRES) =   20.40      SUBAREA RUNOFF(CFS) =   59.19
   EFFECTIVE AREA(ACRES) =     61.00   AREA-AVERAGED Fm(INCH/HR) =  0.13
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.65
   TOTAL AREA(ACRES) =       61.0       PEAK FLOW RATE(CFS) =     177.59

 ****************************************************************************
   FLOW PROCESS FROM NODE      6.00 TO NODE      7.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   612.00  DOWNSTREAM(FEET) =   533.00
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   FLOW LENGTH(FEET) =  1065.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  39.0 INCH PIPE IS  26.6 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  29.42
   ESTIMATED PIPE DIAMETER(INCH) =  39.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     177.59
   PIPE TRAVEL TIME(MIN.) =   0.60    Tc(MIN.) =   15.08
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      7.00 =    3320.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      7.00 TO NODE      7.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   15.08
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.286
   SUBAREA LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   RESIDENTIAL
   "2 DWELLINGS/ACRE"         D       15.50      0.20     0.700    91
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.700
   SUBAREA AREA(ACRES) =   15.50      SUBAREA RUNOFF(CFS) =   43.89
   EFFECTIVE AREA(ACRES) =     76.50   AREA-AVERAGED Fm(INCH/HR) =  0.13
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.66
   TOTAL AREA(ACRES) =       76.5       PEAK FLOW RATE(CFS) =     217.22

 ****************************************************************************
   FLOW PROCESS FROM NODE      7.00 TO NODE      8.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   533.00  DOWNSTREAM(FEET) =   513.00
   FLOW LENGTH(FEET) =   275.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  42.0 INCH PIPE IS  29.0 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  30.68
   ESTIMATED PIPE DIAMETER(INCH) =  42.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     217.22
   PIPE TRAVEL TIME(MIN.) =   0.15    Tc(MIN.) =   15.23
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      8.00 =    3595.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      8.00 TO NODE      8.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   15.23
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.268
   SUBAREA LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   RESIDENTIAL
   "3-4 DWELLINGS/ACRE"       D       17.50      0.20     0.600    91
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600

   SUBAREA AREA(ACRES) =   17.50      SUBAREA RUNOFF(CFS) =   49.58
   EFFECTIVE AREA(ACRES) =     94.00   AREA-AVERAGED Fm(INCH/HR) =  0.13
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.65
   TOTAL AREA(ACRES) =       94.0       PEAK FLOW RATE(CFS) =     265.52

 ****************************************************************************
   FLOW PROCESS FROM NODE      8.00 TO NODE     10.00 IS CODE =  41
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   513.00  DOWNSTREAM(FEET) =   498.00
   FLOW LENGTH(FEET) =   225.00   MANNING'S N =  0.013
   ASSUME FULL-FLOWING PIPELINE
   PIPE-FLOW VELOCITY(FEET/SEC.) =  37.56
   PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

GIVEN PIPE DIAMETER(INCH) =  36.00 NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     265.52
   PIPE TRAVEL TIME(MIN.) =   0.10    Tc(MIN.) =   15.33
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     10.00 =    3820.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     10.00 TO NODE     14.00 IS CODE =  41
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   498.00  DOWNSTREAM(FEET) =   409.50
   FLOW LENGTH(FEET) =   300.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  36.0 INCH PIPE IS  23.3 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  54.85

GIVEN PIPE DIAMETER(INCH) =  36.00 NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     265.52
   PIPE TRAVEL TIME(MIN.) =   0.09    Tc(MIN.) =   15.43
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     14.00 =    4120.00 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.) =   15.43
   RAINFALL INTENSITY(INCH/HR) =   3.24
   AREA-AVERAGED Fm(INCH/HR) =  0.13
   AREA-AVERAGED Fp(INCH/HR) =  0.20
   AREA-AVERAGED Ap =  0.65
   EFFECTIVE STREAM AREA(ACRES) =      94.00
   TOTAL STREAM AREA(ACRES) =      94.00
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     265.52

 ****************************************************************************
   FLOW PROCESS FROM NODE     11.00 TO NODE     12.00 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) =   230.00
   ELEVATION DATA: UPSTREAM(FEET) =    516.00  DOWNSTREAM(FEET) =    458.50

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   10.862
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.967
   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 GOOD COVER
   "OPEN BRUSH"               D        0.75      0.20     1.000    95   10.86
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA RUNOFF(CFS) =      2.54
   TOTAL AREA(ACRES) =      0.75   PEAK FLOW RATE(CFS) =      2.54

 ****************************************************************************
   FLOW PROCESS FROM NODE     12.00 TO NODE     13.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    458.50  DOWNSTREAM(FEET) =    434.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   405.00   CHANNEL SLOPE =  0.0605
   CHANNEL BASE(FEET) =    0.00   "Z" FACTOR =   2.000
   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =   2.00
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.827
   SUBAREA LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL GOOD COVER
   "OPEN BRUSH"               D        1.96      0.20     1.000    95
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       5.74
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   9.61
   AVERAGE FLOW DEPTH(FEET) =   0.55   TRAVEL TIME(MIN.) =   0.70
   Tc(MIN.) =   11.56
   SUBAREA AREA(ACRES) =     1.96       SUBAREA RUNOFF(CFS) =    6.40
   EFFECTIVE AREA(ACRES) =      2.71     AREA-AVERAGED Fm(INCH/HR) =   0.20
   AREA-AVERAGED Fp(INCH/HR) =   0.20  AREA-AVERAGED Ap =   1.00
   TOTAL AREA(ACRES) =        2.7         PEAK FLOW RATE(CFS) =       8.85

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.65   FLOW VELOCITY(FEET/SEC.) =  10.61
   LONGEST FLOWPATH FROM NODE     11.00 TO NODE     13.00 =     635.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     13.00 TO NODE     14.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    434.00  DOWNSTREAM(FEET) =    409.50

   CHANNEL LENGTH THRU SUBAREA(FEET) =    70.00   CHANNEL SLOPE =  0.3500
   CHANNEL BASE(FEET) =    0.00   "Z" FACTOR =   2.000
   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =   2.00
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.817
   SUBAREA LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL GOOD COVER
   "OPEN BRUSH"               D        1.86      0.20     1.000    95
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      11.87
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  22.30
   AVERAGE FLOW DEPTH(FEET) =   0.52   TRAVEL TIME(MIN.) =   0.05
   Tc(MIN.) =   11.62
   SUBAREA AREA(ACRES) =     1.86       SUBAREA RUNOFF(CFS) =    6.05
   EFFECTIVE AREA(ACRES) =      4.57     AREA-AVERAGED Fm(INCH/HR) =   0.20
   AREA-AVERAGED Fp(INCH/HR) =   0.20  AREA-AVERAGED Ap =   1.00
   TOTAL AREA(ACRES) =        4.6         PEAK FLOW RATE(CFS) =      14.88

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.56   FLOW VELOCITY(FEET/SEC.) =  23.57
   LONGEST FLOWPATH FROM NODE     11.00 TO NODE     14.00 =     705.00 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.) =   11.62
   RAINFALL INTENSITY(INCH/HR) =   3.82
   AREA-AVERAGED Fm(INCH/HR) =  0.20
   AREA-AVERAGED Fp(INCH/HR) =  0.20
   AREA-AVERAGED Ap =  1.00
   EFFECTIVE STREAM AREA(ACRES) =       4.57
   TOTAL STREAM AREA(ACRES) =       4.57
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      14.88

   ** CONFLUENCE DATA **
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE
       1      265.52   15.43    3.245  0.20( 0.13) 0.65      94.0       1.00
       2       14.88   11.62    3.817  0.20( 0.20) 1.00       4.6      11.00

   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      251.58   11.62    3.817  0.20( 0.13) 0.67      75.4      11.00
       2      278.04   15.43    3.245  0.20( 0.13) 0.66      98.6       1.00
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   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =     278.04    Tc(MIN.) =    15.43
   EFFECTIVE AREA(ACRES) =      98.57   AREA-AVERAGED Fm(INCH/HR) =  0.13
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.66
   TOTAL AREA(ACRES) =       98.6
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     14.00 =    4120.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     14.00 TO NODE     15.00 IS CODE =  41
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   409.50  DOWNSTREAM(FEET) =   391.00
   FLOW LENGTH(FEET) =   305.00   MANNING'S N =  0.013
   ASSUME FULL-FLOWING PIPELINE
   PIPE-FLOW VELOCITY(FEET/SEC.) =  28.90
   PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

GIVEN PIPE DIAMETER(INCH) =  42.00 NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     278.04
   PIPE TRAVEL TIME(MIN.) =   0.18    Tc(MIN.) =   15.60
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     15.00 =    4425.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     15.00 TO NODE     15.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   15.60
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.224
   SUBAREA LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL GOOD COVER
   "OPEN BRUSH"               D        1.46      0.20     1.000    95
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA AREA(ACRES) =    1.46      SUBAREA RUNOFF(CFS) =    3.97
   EFFECTIVE AREA(ACRES) =    100.03   AREA-AVERAGED Fm(INCH/HR) =  0.13
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.67
   TOTAL AREA(ACRES) =      100.0       PEAK FLOW RATE(CFS) =     278.18

 ****************************************************************************
   FLOW PROCESS FROM NODE     15.00 TO NODE     16.00 IS CODE =  41
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   391.00  DOWNSTREAM(FEET) =   390.00
   FLOW LENGTH(FEET) =    25.00   MANNING'S N =  0.013
   ASSUME FULL-FLOWING PIPELINE
   PIPE-FLOW VELOCITY(FEET/SEC.) =  28.91
   PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

GIVEN PIPE DIAMETER(INCH) =  42.00 NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     278.18
   PIPE TRAVEL TIME(MIN.) =   0.01    Tc(MIN.) =   15.62

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     16.00 =    4450.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     16.00 TO NODE     16.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   15.62
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.222
   SUBAREA LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL GOOD COVER
   "OPEN BRUSH"               D        0.93      0.20     1.000    95
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA AREA(ACRES) =    0.93      SUBAREA RUNOFF(CFS) =    2.53
   EFFECTIVE AREA(ACRES) =    100.96   AREA-AVERAGED Fm(INCH/HR) =  0.13
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.67
   TOTAL AREA(ACRES) =      101.0       PEAK FLOW RATE(CFS) =     280.56

 ****************************************************************************
   FLOW PROCESS FROM NODE     16.00 TO NODE     17.00 IS CODE =  41
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   390.00  DOWNSTREAM(FEET) =   386.00
   FLOW LENGTH(FEET) =    60.00   MANNING'S N =  0.013
   ASSUME FULL-FLOWING PIPELINE
   PIPE-FLOW VELOCITY(FEET/SEC.) =  29.16
   PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

GIVEN PIPE DIAMETER(INCH) =  42.00 NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     280.56
   PIPE TRAVEL TIME(MIN.) =   0.03    Tc(MIN.) =   15.65
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     17.00 =    4510.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     17.00 TO NODE     17.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   15.65
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.218
   SUBAREA LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL GOOD COVER
   "OPEN BRUSH"               D        0.07      0.20     1.000    95
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA AREA(ACRES) =    0.07      SUBAREA RUNOFF(CFS) =    0.19
   EFFECTIVE AREA(ACRES) =    101.03   AREA-AVERAGED Fm(INCH/HR) =  0.13
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.67
   TOTAL AREA(ACRES) =      101.0       PEAK FLOW RATE(CFS) =     280.56
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE
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 ****************************************************************************
   FLOW PROCESS FROM NODE     17.00 TO NODE     18.00 IS CODE =  41
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   386.00  DOWNSTREAM(FEET) =   382.00
   FLOW LENGTH(FEET) =    30.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  42.0 INCH PIPE IS  28.0 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  41.19

GIVEN PIPE DIAMETER(INCH) =  42.00 NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     280.56
   PIPE TRAVEL TIME(MIN.) =   0.01    Tc(MIN.) =   15.66
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     18.00 =    4540.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     18.00 TO NODE     18.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   15.66
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.216
   SUBAREA LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   COMMERCIAL                 D        0.20      0.20     0.100    91
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100
   SUBAREA AREA(ACRES) =    0.20      SUBAREA RUNOFF(CFS) =    0.58
   EFFECTIVE AREA(ACRES) =    101.23   AREA-AVERAGED Fm(INCH/HR) =  0.13
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.67
   TOTAL AREA(ACRES) =      101.2       PEAK FLOW RATE(CFS) =     280.83

 ****************************************************************************
   FLOW PROCESS FROM NODE     18.00 TO NODE     19.00 IS CODE =  41
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   382.00  DOWNSTREAM(FEET) =   380.80
   FLOW LENGTH(FEET) =    25.00   MANNING'S N =  0.013
   ASSUME FULL-FLOWING PIPELINE
   PIPE-FLOW VELOCITY(FEET/SEC.) =  29.19
   PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)
   GIVEN PIPE DIAMETER(INCH) =  42.00 NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     280.83
   PIPE TRAVEL TIME(MIN.) =   0.01    Tc(MIN.) =   15.68
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     19.00 =    4565.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     19.00 TO NODE     19.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   15.68

   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.215
   SUBAREA LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL GOOD COVER
   "OPEN BRUSH"               D        0.10      0.20     1.000    95
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA AREA(ACRES) =    0.10      SUBAREA RUNOFF(CFS) =    0.27
   EFFECTIVE AREA(ACRES) =    101.33   AREA-AVERAGED Fm(INCH/HR) =  0.13
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.67
   TOTAL AREA(ACRES) =      101.3       PEAK FLOW RATE(CFS) =     280.95

 ****************************************************************************
   FLOW PROCESS FROM NODE     19.00 TO NODE     27.00 IS CODE =  41
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   380.80  DOWNSTREAM(FEET) =   380.00
   FLOW LENGTH(FEET) =    90.00   MANNING'S N =  0.013
   ASSUME FULL-FLOWING PIPELINE
   PIPE-FLOW VELOCITY(FEET/SEC.) =  29.20
   PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

GIVEN PIPE DIAMETER(INCH) =  42.00 NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     280.95
   PIPE TRAVEL TIME(MIN.) =   0.05    Tc(MIN.) =   15.73
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     27.00 =    4655.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     27.00 TO NODE     27.00 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.) =   15.73
   RAINFALL INTENSITY(INCH/HR) =   3.21
   AREA-AVERAGED Fm(INCH/HR) =  0.13
   AREA-AVERAGED Fp(INCH/HR) =  0.20
   AREA-AVERAGED Ap =  0.67
   EFFECTIVE STREAM AREA(ACRES) =     101.33
   TOTAL STREAM AREA(ACRES) =     101.33
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     280.95

 ****************************************************************************
   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) =   265.00
   ELEVATION DATA: UPSTREAM(FEET) =    519.00  DOWNSTREAM(FEET) =    460.00

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   11.765



7

   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.789
   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 GOOD COVER
   "OPEN BRUSH"               D        0.75      0.20     1.000    95   11.76
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA RUNOFF(CFS) =      2.42
   TOTAL AREA(ACRES) =      0.75   PEAK FLOW RATE(CFS) =      2.42

 ****************************************************************************
   FLOW PROCESS FROM NODE     21.00 TO NODE     22.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    460.00  DOWNSTREAM(FEET) =    410.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   290.00   CHANNEL SLOPE =  0.1724
   CHANNEL BASE(FEET) =    0.00   "Z" FACTOR =   2.000
   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =   2.00
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.720
   SUBAREA LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL GOOD COVER
   "OPEN BRUSH"               D        0.71      0.20     1.000    95
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       3.55
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  12.50
   AVERAGE FLOW DEPTH(FEET) =   0.38   TRAVEL TIME(MIN.) =   0.39
   Tc(MIN.) =   12.15
   SUBAREA AREA(ACRES) =     0.71       SUBAREA RUNOFF(CFS) =    2.25
   EFFECTIVE AREA(ACRES) =      1.46     AREA-AVERAGED Fm(INCH/HR) =   0.20
   AREA-AVERAGED Fp(INCH/HR) =   0.20  AREA-AVERAGED Ap =   1.00
   TOTAL AREA(ACRES) =        1.5         PEAK FLOW RATE(CFS) =       4.62

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.41   FLOW VELOCITY(FEET/SEC.) =  13.44
   LONGEST FLOWPATH FROM NODE     20.00 TO NODE     22.00 =     555.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     22.00 TO NODE     23.00 IS CODE =  52
 ----------------------------------------------------------------------------
   >>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    410.00  DOWNSTREAM(FEET) =    392.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   160.00   CHANNEL SLOPE =  0.1125
   NOTE: CHANNEL SLOPE OF .1 WAS ASSUMED IN VELOCITY ESTIMATION
   CHANNEL FLOW THRU SUBAREA(CFS) =       4.62
   FLOW VELOCITY(FEET/SEC) =   6.55 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
   TRAVEL TIME(MIN.) =   0.41   Tc(MIN.) =   12.56
   LONGEST FLOWPATH FROM NODE     20.00 TO NODE     23.00 =     715.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     23.00 TO NODE     23.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   12.56
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.650
   SUBAREA LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL GOOD COVER
   "OPEN BRUSH"               D        1.90      0.20     1.000    95
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA AREA(ACRES) =    1.90      SUBAREA RUNOFF(CFS) =    5.90
   EFFECTIVE AREA(ACRES) =      3.36   AREA-AVERAGED Fm(INCH/HR) =  0.20
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  1.00
   TOTAL AREA(ACRES) =        3.4       PEAK FLOW RATE(CFS) =      10.43

 ****************************************************************************
   FLOW PROCESS FROM NODE     23.00 TO NODE     24.00 IS CODE =  41
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   392.00  DOWNSTREAM(FEET) =   378.00
   FLOW LENGTH(FEET) =   145.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  30.0 INCH PIPE IS   5.9 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  15.37

GIVEN PIPE DIAMETER(INCH) =  30.00 NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      10.43
   PIPE TRAVEL TIME(MIN.) =   0.16    Tc(MIN.) =   12.72
   LONGEST FLOWPATH FROM NODE     20.00 TO NODE     24.00 =     860.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     24.00 TO NODE     24.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   12.72
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.624
   SUBAREA LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL GOOD COVER
   "OPEN BRUSH"               D        1.01      0.20     1.000    95
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA AREA(ACRES) =    1.01      SUBAREA RUNOFF(CFS) =    3.11
   EFFECTIVE AREA(ACRES) =      4.37   AREA-AVERAGED Fm(INCH/HR) =  0.20
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  1.00
   TOTAL AREA(ACRES) =        4.4       PEAK FLOW RATE(CFS) =      13.47

 ****************************************************************************
   FLOW PROCESS FROM NODE     24.00 TO NODE     25.00 IS CODE =  41
 ----------------------------------------------------------------------------
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   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   377.00  DOWNSTREAM(FEET) =   376.50
   FLOW LENGTH(FEET) =    25.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  30.0 INCH PIPE IS  10.0 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   9.44

GIVEN PIPE DIAMETER(INCH) =  30.00 NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      13.47
   PIPE TRAVEL TIME(MIN.) =   0.04    Tc(MIN.) =   12.76
   LONGEST FLOWPATH FROM NODE     20.00 TO NODE     25.00 =     885.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     25.00 TO NODE     25.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   12.76
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.617
   SUBAREA LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL GOOD COVER
   "OPEN BRUSH"               D        0.32      0.20     1.000    95
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA AREA(ACRES) =    0.32      SUBAREA RUNOFF(CFS) =    0.98
   EFFECTIVE AREA(ACRES) =      4.69   AREA-AVERAGED Fm(INCH/HR) =  0.20
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  1.00
   TOTAL AREA(ACRES) =        4.7       PEAK FLOW RATE(CFS) =      14.42

 ****************************************************************************
   FLOW PROCESS FROM NODE     25.00 TO NODE     26.00 IS CODE =  41
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   376.50  DOWNSTREAM(FEET) =   376.00
   FLOW LENGTH(FEET) =    70.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  30.0 INCH PIPE IS  13.7 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.61

GIVEN PIPE DIAMETER(INCH) =  30.00 NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      14.42
   PIPE TRAVEL TIME(MIN.) =   0.18    Tc(MIN.) =   12.94
   LONGEST FLOWPATH FROM NODE     20.00 TO NODE     26.00 =     955.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     26.00 TO NODE     26.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   12.94
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.589
   SUBAREA LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN

   APARTMENTS                 D        0.82      0.20     0.200    91
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.200
   SUBAREA AREA(ACRES) =    0.82      SUBAREA RUNOFF(CFS) =    2.62
   EFFECTIVE AREA(ACRES) =      5.51   AREA-AVERAGED Fm(INCH/HR) =  0.18
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.88
   TOTAL AREA(ACRES) =        5.5       PEAK FLOW RATE(CFS) =      16.92

 ****************************************************************************
   FLOW PROCESS FROM NODE     26.00 TO NODE     27.00 IS CODE =  41
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   376.00  DOWNSTREAM(FEET) =   375.50
   FLOW LENGTH(FEET) =   240.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  48.0 INCH PIPE IS  16.9 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.30

GIVEN PIPE DIAMETER(INCH) =  48.00 NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      16.92
   PIPE TRAVEL TIME(MIN.) =   0.93    Tc(MIN.) =   13.87
   LONGEST FLOWPATH FROM NODE     20.00 TO NODE     27.00 =    1195.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     27.00 TO NODE     27.00 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.) =   13.87
   RAINFALL INTENSITY(INCH/HR) =   3.45
   AREA-AVERAGED Fm(INCH/HR) =  0.18
   AREA-AVERAGED Fp(INCH/HR) =  0.20
   AREA-AVERAGED Ap =  0.88
   EFFECTIVE STREAM AREA(ACRES) =       5.51
   TOTAL STREAM AREA(ACRES) =       5.51
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      16.92

   ** CONFLUENCE DATA **
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE
       1      255.25   11.95    3.756  0.20( 0.14) 0.68      78.1      11.00
       1      280.95   15.73    3.209  0.20( 0.13) 0.67     101.3       1.00
       2       16.92   13.87    3.449  0.20( 0.18) 0.88       5.5      20.00

   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      271.20   11.95    3.756  0.20( 0.14) 0.69      82.9      11.00
       2      285.22   13.87    3.449  0.20( 0.14) 0.69      95.4      20.00
       3      296.63   15.73    3.209  0.20( 0.14) 0.68     106.8       1.00
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   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =     296.63    Tc(MIN.) =    15.73
   EFFECTIVE AREA(ACRES) =     106.84   AREA-AVERAGED Fm(INCH/HR) =  0.14
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.68
   TOTAL AREA(ACRES) =      106.8
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     27.00 =    4655.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     27.00 TO NODE     28.00 IS CODE =  41
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   380.00  DOWNSTREAM(FEET) =   379.00
   FLOW LENGTH(FEET) =    80.00   MANNING'S N =  0.013
   ASSUME FULL-FLOWING PIPELINE
   PIPE-FLOW VELOCITY(FEET/SEC.) =  23.60
   PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

GIVEN PIPE DIAMETER(INCH) =  48.00 NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     296.63
   PIPE TRAVEL TIME(MIN.) =   0.06    Tc(MIN.) =   15.78
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     28.00 =    4735.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     28.00 TO NODE     28.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   15.78
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.202
   SUBAREA LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   APARTMENTS                 D        0.56      0.20     0.200    91
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.200
   SUBAREA AREA(ACRES) =    0.56      SUBAREA RUNOFF(CFS) =    1.59
   EFFECTIVE AREA(ACRES) =    107.40   AREA-AVERAGED Fm(INCH/HR) =  0.14
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.68
   TOTAL AREA(ACRES) =      107.4       PEAK FLOW RATE(CFS) =     296.63
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

 ****************************************************************************
   FLOW PROCESS FROM NODE     28.00 TO NODE     29.00 IS CODE =  41
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   379.00  DOWNSTREAM(FEET) =   360.00
   FLOW LENGTH(FEET) =   145.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  48.0 INCH PIPE IS  26.4 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  41.91
   GIVEN PIPE DIAMETER(INCH) =  48.00 NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =     296.63
   PIPE TRAVEL TIME(MIN.) =   0.06    Tc(MIN.) =   15.84

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     29.00 =    4880.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     28.00 TO NODE     28.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   15.84
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.195
   SUBAREA LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   COMMERCIAL                 D        0.83      0.20     0.100    91
   NATURAL GOOD COVER
   "OPEN BRUSH"               D        0.41      0.20     1.000    95
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.398
   SUBAREA AREA(ACRES) =    1.24      SUBAREA RUNOFF(CFS) =    3.48
   EFFECTIVE AREA(ACRES) =    108.64   AREA-AVERAGED Fm(INCH/HR) =  0.14
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.68
   TOTAL AREA(ACRES) =      108.6       PEAK FLOW RATE(CFS) =     299.23

 ****************************************************************************
   FLOW PROCESS FROM NODE     29.00 TO NODE     29.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   15.84
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.195
   SUBAREA LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL GOOD COVER
   "OPEN BRUSH"               D        1.02      0.20     1.000    95
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA AREA(ACRES) =    1.02      SUBAREA RUNOFF(CFS) =    2.75
   EFFECTIVE AREA(ACRES) =    109.66   AREA-AVERAGED Fm(INCH/HR) =  0.14
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.68
   TOTAL AREA(ACRES) =      109.7       PEAK FLOW RATE(CFS) =     301.98
 ============================================================================
   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =      109.7  TC(MIN.) =     15.84
   EFFECTIVE AREA(ACRES) =    109.66  AREA-AVERAGED Fm(INCH/HR)=  0.14
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap = 0.678
   PEAK FLOW RATE(CFS)   =     301.98

   ** PEAK FLOW RATE TABLE **
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE
       1      277.41   12.07    3.734  0.20( 0.14) 0.69      85.7      11.00
       2      291.36   13.98    3.432  0.20( 0.14) 0.68      98.2      20.00
       3      301.98   15.84    3.195  0.20( 0.14) 0.68     109.7       1.00
 ============================================================================
 ============================================================================
   END OF RATIONAL METHOD ANALYSIS
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