
 

 

DRAINAGE STUDY 
 
 
 

COSTCO ESONDIDO 
 

210 EAST VIA RANCHO PARKWAY 
ESCONDIDO, CA 92025 

 
APN# 271-030-14-00 

 

 
Prepared Under the Responsible Charge of: 

 
 
 

 

Eric Armstrong RCE 36083  
 

Fuscoe Engineering, Inc. 
6390 Greenwich Dr., Ste 170 

San Diego, CA 92122 
858-554-1500 

earmstrong@fuscoe.com 
 
 
 
 

For 
Costco Wholesale 

999 Lake Drive 
Issaquah, WA 98027 

 
 
 

SEPTEMBER 2022 
 
 



COSTCO ESCONDIDO 
DRAINAGE STUDY 

SEPTEMBER 2022 

 

 

 

 
 

TABLE OF CONTENTS 
 

1. INTRODUCTION ................................................................................................................................. 1 

1.1 Project Location ............................................................................................................................. 1 

1.2 Existing Conditions ......................................................................................................................... 2 

1.3 Proposed Conditions ...................................................................................................................... 2 

2. METHODOLOGY ................................................................................................................................ 3 

2.1 Rational Method ............................................................................................................................ 3 

2.2 Runoff Coefficient .......................................................................................................................... 5 

2.3 Rainfall Intensity ............................................................................................................................. 5 

3. CALCULATIONS/RESULTS .................................................................................................................... 5 

3.1 Peak Flow Comparison .................................................................................................................. 5 

3.2 Hydraulic Analysis .................................................................................. Error! Bookmark not defined. 

4. CONCLUSION .................................................................................................................................... 5 

 
 
Appendix 1..................................................................Existing Hydrology Map       
Appendix 2…............................................................Proposed Hydrology Map  
Appendix 3..................Basin Summary Table & Runoff Coefficient Calculations 
Appendix 4...................................................... Existing Hydrology Calculations 

Appendix 5....................................................Proposed Hydrology Calculations  

Appendix 6…………………………………………………..……..As-Built References 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



COSTCO ESCONDIDO 
DRAINAGE STUDY 

SEPTEMBER 2022 

 

1 

 

 

 
 

1. INTRODUCTION 

The purpose of this drainage study is to compare the 100-year storm event pre and post-development 
stormwater runoff flows for the Costco Escondido project. This study will verify that the proposed 
development will not generate an increase of stormwater runoff than existing conditions, preventing an 
impact to the existing storm drainage facilities downstream.  Per the City of Escondido requirements, the 
criteria used for this drainage study is the 2016 Escondido Storm Water Design Manual. 

 
1.1 Project Location 

 

The site is bordered by Beethoven Drive to the north and east, Westfield North County Mall and Via Rancho 
Parkway to the south, and Interstate 15 to the west. See Figure 1 below for project vicinity. 
 

 

 
Figure 1. Vicinity Map 
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1.2 Existing Conditions 
 

The existing site has three main storm drain lines that carry stormwater off-site. The first, located north 
and east of the existing Sears building, is a 24-in RCP pipe that collects runoff from northern & eastern 
parking lots as well as eastern building roof down spouts.  
 
The second RCP line varies between 12-21” and runs along the north and western building frontage 
and picks up storm water from building truck docks and building down spouts. Once this line runs south 
past the Sears building, it continues to pick up drainage from offsite including Westfield Mall downspouts 
and landscaped areas.  
 
The third line is a 24” RCP that runs along the west side of the site and collects storm water via curb 
inlets and grated inlets of the parking areas. Additionally, there is a 24” line that picks up runoff from 
the adjacent Interstate 15 to the west and connects to the on-site storm drain system.  
 
See Existing Hydrology Map in Appendix 1 of this report for reference. 
 

1.3 Proposed Conditions 
 

 

The project proposes to modify, extend, and connect to each of the existing storm drain mains on site 
to carry storm water off site. The most northerly storm drain line will be demolished upstream of the 
manhole located in the northern parking lot.  A new system consisting of three curb inlets will be 
constructed and connected at the same storm drain manhole. 
 
 
The central storm drain line will be removed up to the 90-degree bend at the corner of the parking lot 
between the proposed Costco project and Westfield Mall. Upstream of the elbow, a grated inlet and 
several roof drain connections will tie into a proposed storm drain line. 

 
 
The western most storm drain line will be demolished north of the 24” lateral from Interstate 15. This 
lateral will continue to take storm water from off-site. Additional storm drain will be added to this line 
and will include four curb inlets and one grated inlet.  Connection to the existing line will be made at 
the southwest boundary of the project site. 

 
See Proposed Hydrology Map in Appendix 2 of this report for reference. 
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2. METHODOLOGY 

2.1 Rational Method 
 

As mentioned previously, runoff on the project site was calculated for the 100-year storm event.  
Runoff was calculated using the Modified Rational Method equation below: 

 
Q = C x I x A 

 
Where: 
Q = Flow rate in cubic feet per second (cfs) 
C = Runoff coefficient 
I = Rainfall Intensity in inches per hour (in/hr) 
A = Drainage basin area in acres, (ac) 

 
Modified Rational Method calculations were performed using the Advanced Engineering Software AES 
2012) computer program.  To perform the hydrology routing, the total watershed area was divided 
into sub-areas which discharge at designated nodes. The procedure for the sub-area summation 
model is as follows: 

 
(1) Subdivide the watershed into an initial sub-area (generally 1 lot) and subsequent sub- areas, 

which are generally less than 10 acres in size. Assign upstream and downstream node 
numbers to each sub-area. 

 

(2) Estimate an initial Tc by using the appropriate nomograph or overland flow velocity 
estimation.  The minimum Tc  considered is 5.0 minutes. 

 

(3) Using the initial Tc, determine the corresponding values of I.  Then Q = CIA. 
 

(4) Using Q, estimate the travel time between this node and the next by Manning’s equation as 
applied to particular channel or conduit linking the two nodes. Then, repeat the calculation 
for Q based on the revised intensity (which is a function of the revised time of concentration) 
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The nodes are joined together by links, which may be street gutter flows, drainage swales, drainage 
ditches, pipe flow, or various channel flows. The AES 2014 computer software sub-area menu is as 
follows: 
 
SUBAREA HYDROLOGIC PROCESS 

 

1. Confluence analysis at node. 
2. Initial sub-area analysis (including time of concentration calculation). 
3. Pipe flow travel time (computer estimated). 
4. Pipe flow travel time (user specified). 
5. Trapezoidal channel travel time. 
6. Street flow analysis through sub-area. 
7. User-specified information at node. 
8. Addition of sub-area runoff to main line. 
9. V-gutter flow through area. 
10. Copy main stream data to memory bank 
11. Confluence main stream data with a memory bank 
12. Clear a memory bank 

 
 

At the confluence point of two or more basins, the following procedure is used to combine peak flow 
rates to account for differences in the basin’s times of concentration. This adjustment is based on the 
assumption that each basin’s hydrographs are triangular in shape. 
 

(1). If the collection streams have the same times of concentration, then the Q values are directly 
summed, 

 

Qp  = Qa  + Qb; Tp  = Ta = Tb 

 

(2). If the collection streams have different times of concentration, the smaller of the tributary Q 
values may be adjusted as follows: 

 
(i). The most frequent case is where the collection stream with the longer time of 
concentration has the larger Q. The smaller Q value is adjusted by a ratio of rainfall 
intensities. 

 

Qp  = Qb + Qa (Ib/Ia); Tp  = Ta 

 
 

(ii). In some cases, the collection stream with the shorter time of concentration has the 
larger Q.  Then the smaller Q is adjusted by a ratio of the T values. 

 

Qp  = Qb + Qa (Tb/Ta); Tp  = Tb 
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2.2 Runoff Coefficient 
 

The runoff coefficient, C-values, used to calculate 100-year peak-flows for the existing and proposed 
conditions were calculated from values provided on Table A-1 in the City of San Diego Drainage 
Design Manual included in Appendix 3 of this report.   

 

2.3 Rainfall Intensity 
 

Rainfall intensity was determined by AES software using the Intensity-Duration Chart per Figure A-1 of 
the SDDDM.   

 
 

 

3. CALCULATIONS/RESULTS 

3.1 Peak Flow Comparison 
 

Table 1 below summarizes the results of the AES calculations which are provided in the Appendices 4  
and 5 of this report. 
  
Table 1. Peak Flow Rate Comparison 

 

HYDROLOGY SUMMARY 

100 YEAR PEAK FLOW 

OUTLET EXISTING PROPOSED 

ID # FLOW (CFS) AREA (ACRE) FLOW (CFS) AREA (ACRE) 

1 51.42 6.4 51.26 6.4 

2 12.24 2.0 13.92 2.0 

3 86.76 11.0 82.96 11.0 

 
 

4. CONCLUSION 

  The subject property will mimic the existing drainage patterns to the maximum extent practicable. As 
shown in the analysis, two of the three on site storm drain systems will not increase the overall 100 year 
storm runoff flow from the site. The third storm drain (Outlet 2) will increase slightly over existing condition 
due to an increase in area size.  

Hydromodification will be implemented on site to reduce the total flow on existing downstream storm 
drain systems. The design and analysis will be included in an accompanying Storm Water Quality 
Management Report. 
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APPENDIX A: RATIONAL METHOD AND MODIFIED RATIONAL METHOD 

 
A-3 The City of San Diego | Drainage Design Manual | January 2017 Edition 

 
 

Table A-1. Runoff Coefficients for Rational Method 

Land Use 
Runoff Coefficient (C) 

Soil Type (1) 

Residential:  

        Single Family 0.55 

        Multi-Units 0.70 

        Mobile Homes 0.65 

        Rural (lots greater than ½ acre) 0.45 

Commercial (2)  

        80% Impervious 0.85 

Industrial (2)  

        90% Impervious 0.95 

 
Note: 
(1) Type D soil to be used for all areas. 
(2) Where actual conditions deviate significantly from the tabulated imperviousness values of 80% or 90%, the 
values given for coefficient C, may be revised by multiplying 80% or 90% by the ratio of actual imperviousness to 
the tabulated imperviousness. However, in case shall the final coefficient be less than 0.50. For example: Consider 
commercial property on D soil. 
  Actual imperviousness   = 50% 
  Tabulated imperviousness   = 80% 
  Revised C =  (50/80) x 0.85 = 0.53 
 

The values in Table A–1 are typical for urban areas. However, if the basin contains rural or 
agricultural land use, parks, golf courses, or other types of nonurban land use that are expected to 
be permanent, the appropriate value should be selected based upon the soil and cover and 
approved by the City. 

 Rainfall Intensity 
The rainfall intensity (I) is the rainfall in inches per hour (in/hr.) for a duration equal to the Tc for a 
selected storm frequency.  Once a particular storm frequency has been selected for design and 
a Tc calculated for the drainage area, the rainfall intensity can be determined from the Intensity-
Duration-Frequency Design Chart (Figure A-1).   
  



 

 

 

 

 

 

APPENDIX 4 

EXISTING HYDROLOGY CALCULATIONS 

 

 

 

 

 

 

 

 

 



Job Name:

Job #:

Run Name:

Date:  

Existing Condition - 100yr Storm Event

Code Elev 1 Elev 2 Length Runoff Area Comments

(feet) (feet) (feet) Coeff. (ac.) 1 2 3

114 112 2 377.5 377.0 45 0.95 0.05 INITIAL AREA

112 110 6 377.0 372.2 195 0.95 0.27 STREET FLOW, SUBAREA B

110 104 3 368.5 364.6 115 PIPE FLOW

104 104 1 CONFLUENCE 1 OF 2

108 106 2 375.0 374.0 55 0.95 0.04 INITIAL AREA

106 104 6 374.0 368.2 340 0.95 2.63 STREET FLOW, SUBAREA C

104 104 1 CONFLUENCE 2 OF 2

104 102 3 364.6 344.9 435 PIPE FLOW

102 102 8 0.95 3.43 ADD SUBAREA A

102 100 3 344.9 343.7 140 PIPE FLOW

100 100 10 BANK 1 X

246 244 2 377.5 376.8 45 0.95 0.05 INITIAL AREA

244 242 6 376.8 365.5 555 0.95 1.33 STREET FLOW, SUBAREA E

242 242 1 CONFLUENCE 1 OF 2

252 250 2 377.0 375.1 65 0.95 0.05 INITIAL AREA

250 248 6 375.1 366.8 405 0.95 0.64 STREET FLOW, SUBAREA F

248 242 3 363.0 361.5 5 PIPE FLOW

242 242 1 CONFLUENCE 2 OF 2

242 234 3 361.5 354.9 80 PIPE FLOW

234 234 1 CONFLUENCE 1 OF 2

240 238 2 374.2 373.3 60 0.95 0.05 INITIAL AREA

238 236 6 373.3 364.3 340 0.95 1.45 STREET FLOW, SUBAREA G

236 234 3 360.2 354.9 30 PIPE FLOW

234 234 1 CONFLUENCE 2 OF 2

234 226 3 354.9 353.8 125 PIPE FLOW

226 226 1 CONFLUENCE 1 OF 2

232 230 2 374.5 373.5 65 0.95 0.05 INITIAL AREA

230 228 6 373.5 363.3 385 0.95 1.84 STREET FLOW, SUBAREA H

228 226 3 359.4 353.8 40 PIPE FLOW

226 226 1 CONFLUENCE 2 OF 2

226 222 3 353.8 353.3 50 PIPE FLOW

222 222 1 CONFLUENCE 1 OF 2

299 298 2 415.2 413.7 40 0.95 0.05 INITIAL SUBAREA

298 224 6 413.7 374.0 950 0.95 2.39 STREET FLOW, ADD SUBAREA M

224 222 3 354.7 353.3 110 PIPE FLOW

222 222 1 CONFLUENCE 2 OF 2

222 214 3 353.3 352.5 115 PIPE FLOW

214 214 1 CONFLUENCE 1 OF 2

BANK

Costco Escondido

756-101

8/29/2022

Node to Node



220 218 2 374.8 374.0 50 0.95 0.04 INITIAL AREA

218 216 6 374.0 362.5 450 0.95 1.37 STREET FLOW, SUBAREA J

216 214 3 358.3 352.5 45 PIPE FLOW

214 214 1 CONFLUENCE 2 OF 2

214 200 3 352.5 350.9 155 PIPE FLOW

200 200 10 SAVE TO BANK 2 X

212 210 2 372.8 370.3 80 0.95 0.04 INITIAL AREA

210 202 6 370.3 360.5 385 0.95 0.79 STREET FLOW, SUBAREA L

202 202 1 CONFLUENCE 1 OF 2

208 206 2 368.0 365.7 80 0.95 0.07 INITIAL AREA

206 204 6 365.7 360.4 470 0.95 0.77 STREET FLOW, SUBAREA K

204 202 3 356.2 355.7 30 PIPE FLOW

202 202 1 CONFLUENCE 2 OF 2

202 200 3 355.7 350.9 30 PIPE FLOW

200 200 11 BANK 2 X

304 302 2 374.8 371.3 85 0.95 0.08 INITIAL AREA

302 300 3 367.3 364.3 805 PIPE FLOW

300 300 8 0.95 1.88 ADD SUBAREA D

300 300 10 BANK 3 X



____________________________________________________________________________ 

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

 

             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 

             Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 

                          2003,1985,1981 HYDROLOGY MANUAL 

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

              Ver. 23.0 Release Date: 07/01/2016  License ID 1355 

 

                            Analysis prepared by: 

 

                              Fuscoe Engineering                              

                        6390 Greenwich Drive Suite 170                        

                             San Diego, CA 92122                              

                                                                              

 

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

 * COSTCO ESCONDIDO                                                         * 

 * 100 YR EXISTING CONDITION                                                * 

 *                                                                          * 

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

 

   FILE NAME: CE-EXIST.DAT                                       

   TIME/DATE OF STUDY: 12:29 09/02/2022 

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

   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

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

   2003 SAN DIEGO MANUAL CRITERIA 

 

   USER SPECIFIED STORM EVENT(YEAR) = 100.00 

   6-HOUR DURATION PRECIPITATION (INCHES) =   3.200 

   SPECIFIED MINIMUM PIPE SIZE(INCH) =  12.00 

   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90 

   SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 

   NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS 

   *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   20.0     12.0    0.020/0.020/0.020   0.50    1.50 0.0313 0.125 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.* 



 

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

   FLOW PROCESS FROM NODE    114.00 TO NODE    112.00 IS CODE =  21 

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

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

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

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .9500 

   S.C.S. CURVE NUMBER (AMC II) =   0 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    45.00 

   UPSTREAM ELEVATION(FEET) =    377.50 

   DOWNSTREAM ELEVATION(FEET) =    377.00 

   ELEVATION DIFFERENCE(FEET) =      0.50 

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    1.749 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.431 

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 

   SUBAREA RUNOFF(CFS) =      0.40 

   TOTAL AREA(ACRES) =      0.05   TOTAL RUNOFF(CFS) =      0.40 

 

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

   FLOW PROCESS FROM NODE    112.00 TO NODE    110.00 IS CODE =  62 

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

   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 

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

   UPSTREAM ELEVATION(FEET) =  377.00  DOWNSTREAM ELEVATION(FEET) =  372.20 

   STREET LENGTH(FEET) =   195.00   CURB HEIGHT(INCHES) =  6.0 

   STREET HALFWIDTH(FEET) = 20.00 

 

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  12.00 

   INSIDE STREET CROSSFALL(DECIMAL) =  0.020 

   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020 

 

   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) =       1.48 

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 

     STREET FLOW DEPTH(FEET) =  0.21 

     HALFSTREET FLOOD WIDTH(FEET) =    4.17 

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.54 

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.53 

   STREET FLOW TRAVEL TIME(MIN.) =   1.28   Tc(MIN.) =    3.03 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.431 

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 

   *USER SPECIFIED(SUBAREA): 



   USER-SPECIFIED RUNOFF COEFFICIENT = .9500 

   S.C.S. CURVE NUMBER (AMC II) =   0 

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.950 

   SUBAREA AREA(ACRES) =    0.27      SUBAREA RUNOFF(CFS) =    2.16 

   TOTAL AREA(ACRES) =        0.3        PEAK FLOW RATE(CFS) =       2.56 

 

   END OF SUBAREA STREET FLOW HYDRAULICS: 

   DEPTH(FEET) = 0.24   HALFSTREET FLOOD WIDTH(FEET) =   5.89 

   FLOW VELOCITY(FEET/SEC.) =  2.75   DEPTH*VELOCITY(FT*FT/SEC.) =   0.67 

   LONGEST FLOWPATH FROM NODE    114.00 TO NODE    110.00 =     240.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    110.00 TO NODE    104.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   368.50  DOWNSTREAM(FEET) =   364.60 

   FLOW LENGTH(FEET) =   115.00   MANNING'S N =  0.013 

   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 12.000 

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   5.4 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.55 

   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       2.56 

   PIPE TRAVEL TIME(MIN.) =   0.25    Tc(MIN.) =    3.28 

   LONGEST FLOWPATH FROM NODE    114.00 TO NODE    104.00 =     355.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    104.00 TO NODE    104.00 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.) =    3.28 

   RAINFALL INTENSITY(INCH/HR) =   8.43 

   TOTAL STREAM AREA(ACRES) =     0.32 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      2.56 

 

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

   FLOW PROCESS FROM NODE    108.00 TO NODE    106.00 IS CODE =  21 

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

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

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

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .9500 

   S.C.S. CURVE NUMBER (AMC II) =   0 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    55.00 



   UPSTREAM ELEVATION(FEET) =    375.00 

   DOWNSTREAM ELEVATION(FEET) =    374.00 

   ELEVATION DIFFERENCE(FEET) =      1.00 

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    1.641 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.431 

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 

   SUBAREA RUNOFF(CFS) =      0.32 

   TOTAL AREA(ACRES) =      0.04   TOTAL RUNOFF(CFS) =      0.32 

 

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

   FLOW PROCESS FROM NODE    106.00 TO NODE    104.00 IS CODE =  62 

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

   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 

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

   UPSTREAM ELEVATION(FEET) =  374.00  DOWNSTREAM ELEVATION(FEET) =  368.20 

   STREET LENGTH(FEET) =   340.00   CURB HEIGHT(INCHES) =  6.0 

   STREET HALFWIDTH(FEET) = 20.00 

 

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  12.00 

   INSIDE STREET CROSSFALL(DECIMAL) =  0.020 

   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020 

 

   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) =      10.85 

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 

     STREET FLOW DEPTH(FEET) =  0.37 

     HALFSTREET FLOOD WIDTH(FEET) =   12.36 

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.30 

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.23 

   STREET FLOW TRAVEL TIME(MIN.) =   1.72   Tc(MIN.) =    3.36 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.431 

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .9500 

   S.C.S. CURVE NUMBER (AMC II) =   0 

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.950 

   SUBAREA AREA(ACRES) =    2.63      SUBAREA RUNOFF(CFS) =   21.07 

   TOTAL AREA(ACRES) =        2.7        PEAK FLOW RATE(CFS) =      21.39 

 

   END OF SUBAREA STREET FLOW HYDRAULICS: 

   DEPTH(FEET) = 0.45   HALFSTREET FLOOD WIDTH(FEET) =  16.20 

   FLOW VELOCITY(FEET/SEC.) =  3.90   DEPTH*VELOCITY(FT*FT/SEC.) =   1.76 

   LONGEST FLOWPATH FROM NODE    108.00 TO NODE    104.00 =     395.00 FEET. 



 

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

   FLOW PROCESS FROM NODE    104.00 TO NODE    104.00 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.) =    3.36 

   RAINFALL INTENSITY(INCH/HR) =   8.43 

   TOTAL STREAM AREA(ACRES) =     2.67 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     21.39 

 

   ** CONFLUENCE DATA ** 

   STREAM     RUNOFF       Tc      INTENSITY      AREA 

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

       1        2.56     3.28        8.431          0.32 

       2       21.39     3.36        8.431          2.67 

 

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 

   CONFLUENCE FORMULA USED FOR  2 STREAMS. 

 

   ** PEAK FLOW RATE TABLE ** 

   STREAM     RUNOFF      Tc      INTENSITY 

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

       1       23.46     3.28       8.431 

       2       23.95     3.36       8.431 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =      23.95   Tc(MIN.) =    3.36 

   TOTAL AREA(ACRES) =        3.0 

   LONGEST FLOWPATH FROM NODE    108.00 TO NODE    104.00 =     395.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    104.00 TO NODE    102.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   364.60  DOWNSTREAM(FEET) =   344.90 

   FLOW LENGTH(FEET) =   435.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  21.0 INCH PIPE IS  13.6 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =  14.59 

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

   PIPE-FLOW(CFS) =      23.95 

   PIPE TRAVEL TIME(MIN.) =   0.50    Tc(MIN.) =    3.86 

   LONGEST FLOWPATH FROM NODE    108.00 TO NODE    102.00 =     830.00 FEET. 



 

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

   FLOW PROCESS FROM NODE    102.00 TO NODE    102.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.431 

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .9500 

   S.C.S. CURVE NUMBER (AMC II) =   0 

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.9500 

   SUBAREA AREA(ACRES) =    3.43   SUBAREA RUNOFF(CFS) =   27.47 

   TOTAL AREA(ACRES) =        6.4   TOTAL RUNOFF(CFS) =      51.42 

   TC(MIN.) =    3.86 

 

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

   FLOW PROCESS FROM NODE    102.00 TO NODE    100.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   344.90  DOWNSTREAM(FEET) =   343.70 

   FLOW LENGTH(FEET) =   140.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  36.0 INCH PIPE IS  26.2 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   9.35 

   ESTIMATED PIPE DIAMETER(INCH) =  36.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =      51.42 

   PIPE TRAVEL TIME(MIN.) =   0.25    Tc(MIN.) =    4.11 

   LONGEST FLOWPATH FROM NODE    108.00 TO NODE    100.00 =     970.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    100.00 TO NODE    100.00 IS CODE =  10 

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

   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<< 

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

 

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

   FLOW PROCESS FROM NODE    246.00 TO NODE    244.00 IS CODE =  21 

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

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

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

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .9500 

   S.C.S. CURVE NUMBER (AMC II) =   0 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    45.00 

   UPSTREAM ELEVATION(FEET) =    377.50 

   DOWNSTREAM ELEVATION(FEET) =    376.80 
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   ELEVATION DIFFERENCE(FEET) =      0.70 

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    1.563 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.431 

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 

   SUBAREA RUNOFF(CFS) =      0.40 

   TOTAL AREA(ACRES) =      0.05   TOTAL RUNOFF(CFS) =      0.40 

 

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

   FLOW PROCESS FROM NODE    244.00 TO NODE    242.00 IS CODE =  62 

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

   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 

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

   UPSTREAM ELEVATION(FEET) =  376.80  DOWNSTREAM ELEVATION(FEET) =  365.50 

   STREET LENGTH(FEET) =   555.00   CURB HEIGHT(INCHES) =  6.0 

   STREET HALFWIDTH(FEET) = 20.00 

 

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  12.00 

   INSIDE STREET CROSSFALL(DECIMAL) =  0.020 

   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020 

 

   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) =       5.73 

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 

     STREET FLOW DEPTH(FEET) =  0.31 

     HALFSTREET FLOOD WIDTH(FEET) =    9.08 

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.04 

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.94 

   STREET FLOW TRAVEL TIME(MIN.) =   3.04   Tc(MIN.) =    4.61 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.431 

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .9500 

   S.C.S. CURVE NUMBER (AMC II) =   0 

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.950 

   SUBAREA AREA(ACRES) =    1.33      SUBAREA RUNOFF(CFS) =   10.65 

   TOTAL AREA(ACRES) =        1.4        PEAK FLOW RATE(CFS) =      11.05 

 

   END OF SUBAREA STREET FLOW HYDRAULICS: 

   DEPTH(FEET) = 0.37   HALFSTREET FLOOD WIDTH(FEET) =  11.98 

   FLOW VELOCITY(FEET/SEC.) =  3.56   DEPTH*VELOCITY(FT*FT/SEC.) =   1.30 

   LONGEST FLOWPATH FROM NODE    246.00 TO NODE    242.00 =     600.00 FEET. 

 

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



   FLOW PROCESS FROM NODE    242.00 TO NODE    242.00 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.) =    4.61 

   RAINFALL INTENSITY(INCH/HR) =   8.43 

   TOTAL STREAM AREA(ACRES) =     1.38 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     11.05 

 

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

   FLOW PROCESS FROM NODE    252.00 TO NODE    250.00 IS CODE =  21 

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

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

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

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .9500 

   S.C.S. CURVE NUMBER (AMC II) =   0 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    65.00 

   UPSTREAM ELEVATION(FEET) =    377.00 

   DOWNSTREAM ELEVATION(FEET) =    375.10 

   ELEVATION DIFFERENCE(FEET) =      1.90 

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    1.522 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.431 

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 

   SUBAREA RUNOFF(CFS) =      0.40 

   TOTAL AREA(ACRES) =      0.05   TOTAL RUNOFF(CFS) =      0.40 

 

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

   FLOW PROCESS FROM NODE    250.00 TO NODE    248.00 IS CODE =  62 

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

   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 

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

   UPSTREAM ELEVATION(FEET) =  375.10  DOWNSTREAM ELEVATION(FEET) =  366.80 

   STREET LENGTH(FEET) =   405.00   CURB HEIGHT(INCHES) =  6.0 

   STREET HALFWIDTH(FEET) = 20.00 

 

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  12.00 

   INSIDE STREET CROSSFALL(DECIMAL) =  0.020 

   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020 

 

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1 

   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 

   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 

   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 

 



     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       2.96 

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 

     STREET FLOW DEPTH(FEET) =  0.31 

     HALFSTREET FLOOD WIDTH(FEET) =    9.17 

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.09 

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.96 

   STREET FLOW TRAVEL TIME(MIN.) =   2.19   Tc(MIN.) =    3.71 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.431 

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .9500 

   S.C.S. CURVE NUMBER (AMC II) =   0 

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.950 

   SUBAREA AREA(ACRES) =    0.64      SUBAREA RUNOFF(CFS) =    5.13 

   TOTAL AREA(ACRES) =        0.7        PEAK FLOW RATE(CFS) =       5.53 

 

   END OF SUBAREA STREET FLOW HYDRAULICS: 

   DEPTH(FEET) = 0.37   HALFSTREET FLOOD WIDTH(FEET) =  11.98 

   FLOW VELOCITY(FEET/SEC.) =  3.56   DEPTH*VELOCITY(FT*FT/SEC.) =   1.30 

   LONGEST FLOWPATH FROM NODE    252.00 TO NODE    248.00 =     470.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    248.00 TO NODE    242.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   363.00  DOWNSTREAM(FEET) =   361.50 

   FLOW LENGTH(FEET) =     5.00   MANNING'S N =  0.013 

   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 12.000 

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   4.5 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =  20.59 

   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       5.53 

   PIPE TRAVEL TIME(MIN.) =   0.00    Tc(MIN.) =    3.71 

   LONGEST FLOWPATH FROM NODE    252.00 TO NODE    242.00 =     475.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    242.00 TO NODE    242.00 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.) =    3.71 

   RAINFALL INTENSITY(INCH/HR) =   8.43 

   TOTAL STREAM AREA(ACRES) =     0.69 



   PEAK FLOW RATE(CFS) AT CONFLUENCE =      5.53 

 

   ** CONFLUENCE DATA ** 

   STREAM     RUNOFF       Tc      INTENSITY      AREA 

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

       1       11.05     4.61        8.431          1.38 

       2        5.53     3.71        8.431          0.69 

 

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 

   CONFLUENCE FORMULA USED FOR  2 STREAMS. 

 

   ** PEAK FLOW RATE TABLE ** 

   STREAM     RUNOFF      Tc      INTENSITY 

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

       1       14.43     3.71       8.431 

       2       16.58     4.61       8.431 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =      16.58   Tc(MIN.) =    4.61 

   TOTAL AREA(ACRES) =        2.1 

   LONGEST FLOWPATH FROM NODE    246.00 TO NODE    242.00 =     600.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    242.00 TO NODE    234.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   361.50  DOWNSTREAM(FEET) =   354.90 

   FLOW LENGTH(FEET) =    80.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  15.0 INCH PIPE IS  11.6 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =  16.31 

   ESTIMATED PIPE DIAMETER(INCH) =  15.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =      16.58 

   PIPE TRAVEL TIME(MIN.) =   0.08    Tc(MIN.) =    4.69 

   LONGEST FLOWPATH FROM NODE    246.00 TO NODE    234.00 =     680.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    234.00 TO NODE    234.00 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.) =    4.69 

   RAINFALL INTENSITY(INCH/HR) =   8.43 

   TOTAL STREAM AREA(ACRES) =     2.07 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     16.58 



 

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

   FLOW PROCESS FROM NODE    240.00 TO NODE    238.00 IS CODE =  21 

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

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

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

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .9500 

   S.C.S. CURVE NUMBER (AMC II) =   0 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    60.00 

   UPSTREAM ELEVATION(FEET) =    374.20 

   DOWNSTREAM ELEVATION(FEET) =    373.30 

   ELEVATION DIFFERENCE(FEET) =      0.90 

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    1.827 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.431 

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 

   SUBAREA RUNOFF(CFS) =      0.40 

   TOTAL AREA(ACRES) =      0.05   TOTAL RUNOFF(CFS) =      0.40 

 

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

   FLOW PROCESS FROM NODE    238.00 TO NODE    236.00 IS CODE =  62 

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

   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 

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

   UPSTREAM ELEVATION(FEET) =  373.30  DOWNSTREAM ELEVATION(FEET) =  364.30 

   STREET LENGTH(FEET) =   340.00   CURB HEIGHT(INCHES) =  6.0 

   STREET HALFWIDTH(FEET) = 20.00 

 

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  12.00 

   INSIDE STREET CROSSFALL(DECIMAL) =  0.020 

   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020 

 

   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) =       6.21 

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 

     STREET FLOW DEPTH(FEET) =  0.30 

     HALFSTREET FLOOD WIDTH(FEET) =    8.89 

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.42 

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.04 

   STREET FLOW TRAVEL TIME(MIN.) =   1.66   Tc(MIN.) =    3.49 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.431 

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 

   *USER SPECIFIED(SUBAREA): 



   USER-SPECIFIED RUNOFF COEFFICIENT = .9500 

   S.C.S. CURVE NUMBER (AMC II) =   0 

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.950 

   SUBAREA AREA(ACRES) =    1.45      SUBAREA RUNOFF(CFS) =   11.61 

   TOTAL AREA(ACRES) =        1.5        PEAK FLOW RATE(CFS) =      12.01 

 

   END OF SUBAREA STREET FLOW HYDRAULICS: 

   DEPTH(FEET) = 0.36   HALFSTREET FLOOD WIDTH(FEET) =  11.80 

   FLOW VELOCITY(FEET/SEC.) =  3.98   DEPTH*VELOCITY(FT*FT/SEC.) =   1.44 

   LONGEST FLOWPATH FROM NODE    240.00 TO NODE    236.00 =     400.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    236.00 TO NODE    234.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   360.20  DOWNSTREAM(FEET) =   354.90 

   FLOW LENGTH(FEET) =    30.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   8.5 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =  20.28 

   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =      12.01 

   PIPE TRAVEL TIME(MIN.) =   0.02    Tc(MIN.) =    3.51 

   LONGEST FLOWPATH FROM NODE    240.00 TO NODE    234.00 =     430.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    234.00 TO NODE    234.00 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.) =    3.51 

   RAINFALL INTENSITY(INCH/HR) =   8.43 

   TOTAL STREAM AREA(ACRES) =     1.50 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     12.01 

 

   ** CONFLUENCE DATA ** 

   STREAM     RUNOFF       Tc      INTENSITY      AREA 

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

       1       16.58     4.69        8.431          2.07 

       2       12.01     3.51        8.431          1.50 

 

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 

   CONFLUENCE FORMULA USED FOR  2 STREAMS. 

 



   ** PEAK FLOW RATE TABLE ** 

   STREAM     RUNOFF      Tc      INTENSITY 

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

       1       28.59     3.51       8.431 

       2       28.59     4.69       8.431 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =      28.59   Tc(MIN.) =    4.69 

   TOTAL AREA(ACRES) =        3.6 

   LONGEST FLOWPATH FROM NODE    246.00 TO NODE    234.00 =     680.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    234.00 TO NODE    226.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   354.90  DOWNSTREAM(FEET) =   353.80 

   FLOW LENGTH(FEET) =   125.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  30.0 INCH PIPE IS  20.0 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.23 

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

   PIPE-FLOW(CFS) =      28.59 

   PIPE TRAVEL TIME(MIN.) =   0.25    Tc(MIN.) =    4.94 

   LONGEST FLOWPATH FROM NODE    246.00 TO NODE    226.00 =     805.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    226.00 TO NODE    226.00 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.) =    4.94 

   RAINFALL INTENSITY(INCH/HR) =   8.43 

   TOTAL STREAM AREA(ACRES) =     3.57 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     28.59 

 

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

   FLOW PROCESS FROM NODE    232.00 TO NODE    230.00 IS CODE =  21 

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

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

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

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .9500 

   S.C.S. CURVE NUMBER (AMC II) =   0 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    65.00 

   UPSTREAM ELEVATION(FEET) =    374.50 



   DOWNSTREAM ELEVATION(FEET) =    373.50 

   ELEVATION DIFFERENCE(FEET) =      1.00 

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    1.886 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.431 

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 

   SUBAREA RUNOFF(CFS) =      0.40 

   TOTAL AREA(ACRES) =      0.05   TOTAL RUNOFF(CFS) =      0.40 

 

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

   FLOW PROCESS FROM NODE    230.00 TO NODE    228.00 IS CODE =  62 

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

   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 

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

   UPSTREAM ELEVATION(FEET) =  373.50  DOWNSTREAM ELEVATION(FEET) =  363.30 

   STREET LENGTH(FEET) =   385.00   CURB HEIGHT(INCHES) =  6.0 

   STREET HALFWIDTH(FEET) = 20.00 

 

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  12.00 

   INSIDE STREET CROSSFALL(DECIMAL) =  0.020 

   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020 

 

   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) =       7.77 

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 

     STREET FLOW DEPTH(FEET) =  0.32 

     HALFSTREET FLOOD WIDTH(FEET) =    9.83 

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.58 

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.16 

   STREET FLOW TRAVEL TIME(MIN.) =   1.79   Tc(MIN.) =    3.68 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.431 

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .9500 

   S.C.S. CURVE NUMBER (AMC II) =   0 

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.950 

   SUBAREA AREA(ACRES) =    1.84      SUBAREA RUNOFF(CFS) =   14.74 

   TOTAL AREA(ACRES) =        1.9        PEAK FLOW RATE(CFS) =      15.14 

 

   END OF SUBAREA STREET FLOW HYDRAULICS: 

   DEPTH(FEET) = 0.38   HALFSTREET FLOOD WIDTH(FEET) =  12.92 

   FLOW VELOCITY(FEET/SEC.) =  4.23   DEPTH*VELOCITY(FT*FT/SEC.) =   1.63 

   LONGEST FLOWPATH FROM NODE    232.00 TO NODE    228.00 =     450.00 FEET. 

 



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

   FLOW PROCESS FROM NODE    228.00 TO NODE    226.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   359.40  DOWNSTREAM(FEET) =   353.80 

   FLOW LENGTH(FEET) =    40.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  15.0 INCH PIPE IS   8.9 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =  19.96 

   ESTIMATED PIPE DIAMETER(INCH) =  15.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =      15.14 

   PIPE TRAVEL TIME(MIN.) =   0.03    Tc(MIN.) =    3.71 

   LONGEST FLOWPATH FROM NODE    232.00 TO NODE    226.00 =     490.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    226.00 TO NODE    226.00 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.) =    3.71 

   RAINFALL INTENSITY(INCH/HR) =   8.43 

   TOTAL STREAM AREA(ACRES) =     1.89 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     15.14 

 

   ** CONFLUENCE DATA ** 

   STREAM     RUNOFF       Tc      INTENSITY      AREA 

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

       1       28.59     4.94        8.431          3.57 

       2       15.14     3.71        8.431          1.89 

 

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 

   CONFLUENCE FORMULA USED FOR  2 STREAMS. 

 

   ** PEAK FLOW RATE TABLE ** 

   STREAM     RUNOFF      Tc      INTENSITY 

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

       1       43.73     3.71       8.431 

       2       43.73     4.94       8.431 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =      43.73   Tc(MIN.) =    4.94 

   TOTAL AREA(ACRES) =        5.5 

   LONGEST FLOWPATH FROM NODE    246.00 TO NODE    226.00 =     805.00 FEET. 

 



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

   FLOW PROCESS FROM NODE    226.00 TO NODE    222.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   353.80  DOWNSTREAM(FEET) =   353.30 

   FLOW LENGTH(FEET) =    50.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  33.0 INCH PIPE IS  23.8 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   9.52 

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

   PIPE-FLOW(CFS) =      43.73 

   PIPE TRAVEL TIME(MIN.) =   0.09    Tc(MIN.) =    5.03 

   LONGEST FLOWPATH FROM NODE    246.00 TO NODE    222.00 =     855.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    222.00 TO NODE    222.00 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.) =    5.03 

   RAINFALL INTENSITY(INCH/HR) =   8.40 

   TOTAL STREAM AREA(ACRES) =     5.46 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     43.73 

 

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

   FLOW PROCESS FROM NODE    299.00 TO NODE    298.00 IS CODE =  21 

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

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

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

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .9500 

   S.C.S. CURVE NUMBER (AMC II) =   0 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    40.00 

   UPSTREAM ELEVATION(FEET) =    415.20 

   DOWNSTREAM ELEVATION(FEET) =    413.70 

   ELEVATION DIFFERENCE(FEET) =      1.50 

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    1.099 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.431 

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 

   SUBAREA RUNOFF(CFS) =      0.40 

   TOTAL AREA(ACRES) =      0.05   TOTAL RUNOFF(CFS) =      0.40 

 

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

   FLOW PROCESS FROM NODE    298.00 TO NODE    224.00 IS CODE =  62 

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



   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 

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

   UPSTREAM ELEVATION(FEET) =  413.70  DOWNSTREAM ELEVATION(FEET) =  374.00 

   STREET LENGTH(FEET) =   950.00   CURB HEIGHT(INCHES) =  6.0 

   STREET HALFWIDTH(FEET) = 20.00 

 

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  12.00 

   INSIDE STREET CROSSFALL(DECIMAL) =  0.020 

   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020 

 

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1 

   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 

   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 

   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 

 

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       9.97 

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 

     STREET FLOW DEPTH(FEET) =  0.39 

     HALFSTREET FLOOD WIDTH(FEET) =   13.20 

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    5.36 

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    2.09 

   STREET FLOW TRAVEL TIME(MIN.) =   2.96   Tc(MIN.) =    4.05 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.431 

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .9500 

   S.C.S. CURVE NUMBER (AMC II) =   0 

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.950 

   SUBAREA AREA(ACRES) =    2.39      SUBAREA RUNOFF(CFS) =   19.14 

   TOTAL AREA(ACRES) =        2.4        PEAK FLOW RATE(CFS) =      19.54 

 

   END OF SUBAREA STREET FLOW HYDRAULICS: 

   DEPTH(FEET) = 0.47   HALFSTREET FLOOD WIDTH(FEET) =  17.23 

   FLOW VELOCITY(FEET/SEC.) =  6.33   DEPTH*VELOCITY(FT*FT/SEC.) =   2.98 

   LONGEST FLOWPATH FROM NODE    299.00 TO NODE    224.00 =     990.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    224.00 TO NODE    222.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   354.70  DOWNSTREAM(FEET) =   353.30 

   FLOW LENGTH(FEET) =   110.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  24.0 INCH PIPE IS  16.3 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.57 

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



   PIPE-FLOW(CFS) =      19.54 

   PIPE TRAVEL TIME(MIN.) =   0.21    Tc(MIN.) =    4.27 

   LONGEST FLOWPATH FROM NODE    299.00 TO NODE    222.00 =    1100.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    222.00 TO NODE    222.00 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.) =    4.27 

   RAINFALL INTENSITY(INCH/HR) =   8.43 

   TOTAL STREAM AREA(ACRES) =     2.44 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     19.54 

 

   ** CONFLUENCE DATA ** 

   STREAM     RUNOFF       Tc      INTENSITY      AREA 

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

       1       43.73     5.03        8.399          5.46 

       2       19.54     4.27        8.431          2.44 

 

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 

   CONFLUENCE FORMULA USED FOR  2 STREAMS. 

 

   ** PEAK FLOW RATE TABLE ** 

   STREAM     RUNOFF      Tc      INTENSITY 

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

       1       63.11     4.27       8.431 

       2       63.20     5.03       8.399 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =      63.20   Tc(MIN.) =    5.03 

   TOTAL AREA(ACRES) =        7.9 

   LONGEST FLOWPATH FROM NODE    299.00 TO NODE    222.00 =    1100.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    222.00 TO NODE    214.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   353.30  DOWNSTREAM(FEET) =   352.50 

   FLOW LENGTH(FEET) =   115.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  39.0 INCH PIPE IS  30.9 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.97 

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



   PIPE-FLOW(CFS) =      63.20 

   PIPE TRAVEL TIME(MIN.) =   0.21    Tc(MIN.) =    5.24 

   LONGEST FLOWPATH FROM NODE    299.00 TO NODE    214.00 =    1215.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    214.00 TO NODE    214.00 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.) =    5.24 

   RAINFALL INTENSITY(INCH/HR) =   8.18 

   TOTAL STREAM AREA(ACRES) =     7.90 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     63.20 

 

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

   FLOW PROCESS FROM NODE    220.00 TO NODE    218.00 IS CODE =  21 

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

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

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

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .9500 

   S.C.S. CURVE NUMBER (AMC II) =   0 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    50.00 

   UPSTREAM ELEVATION(FEET) =    374.80 

   DOWNSTREAM ELEVATION(FEET) =    374.00 

   ELEVATION DIFFERENCE(FEET) =      0.80 

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    1.632 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.431 

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 

   SUBAREA RUNOFF(CFS) =      0.32 

   TOTAL AREA(ACRES) =      0.04   TOTAL RUNOFF(CFS) =      0.32 

 

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

   FLOW PROCESS FROM NODE    218.00 TO NODE    216.00 IS CODE =  62 

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

   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 

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

   UPSTREAM ELEVATION(FEET) =  374.00  DOWNSTREAM ELEVATION(FEET) =  362.50 

   STREET LENGTH(FEET) =   450.00   CURB HEIGHT(INCHES) =  6.0 

   STREET HALFWIDTH(FEET) = 20.00 

 

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  12.00 

   INSIDE STREET CROSSFALL(DECIMAL) =  0.020 

   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020 

 



   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) =       5.81 

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 

     STREET FLOW DEPTH(FEET) =  0.30 

     HALFSTREET FLOOD WIDTH(FEET) =    8.70 

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.32 

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.00 

   STREET FLOW TRAVEL TIME(MIN.) =   2.26   Tc(MIN.) =    3.89 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.431 

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .9500 

   S.C.S. CURVE NUMBER (AMC II) =   0 

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.950 

   SUBAREA AREA(ACRES) =    1.37      SUBAREA RUNOFF(CFS) =   10.97 

   TOTAL AREA(ACRES) =        1.4        PEAK FLOW RATE(CFS) =      11.29 

 

   END OF SUBAREA STREET FLOW HYDRAULICS: 

   DEPTH(FEET) = 0.36   HALFSTREET FLOOD WIDTH(FEET) =  11.52 

   FLOW VELOCITY(FEET/SEC.) =  3.91   DEPTH*VELOCITY(FT*FT/SEC.) =   1.39 

   LONGEST FLOWPATH FROM NODE    220.00 TO NODE    216.00 =     500.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    216.00 TO NODE    214.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   358.30  DOWNSTREAM(FEET) =   352.50 

   FLOW LENGTH(FEET) =    45.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   9.2 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =  17.55 

   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =      11.29 

   PIPE TRAVEL TIME(MIN.) =   0.04    Tc(MIN.) =    3.94 

   LONGEST FLOWPATH FROM NODE    220.00 TO NODE    214.00 =     545.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    214.00 TO NODE    214.00 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.) =    3.94 

   RAINFALL INTENSITY(INCH/HR) =   8.43 

   TOTAL STREAM AREA(ACRES) =     1.41 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     11.29 

 

   ** CONFLUENCE DATA ** 

   STREAM     RUNOFF       Tc      INTENSITY      AREA 

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

       1       63.20     5.24        8.177          7.90 

       2       11.29     3.94        8.431          1.41 

 

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 

   CONFLUENCE FORMULA USED FOR  2 STREAMS. 

 

   ** PEAK FLOW RATE TABLE ** 

   STREAM     RUNOFF      Tc      INTENSITY 

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

       1       72.59     3.94       8.431 

       2       74.15     5.24       8.177 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =      74.15   Tc(MIN.) =    5.24 

   TOTAL AREA(ACRES) =        9.3 

   LONGEST FLOWPATH FROM NODE    299.00 TO NODE    214.00 =    1215.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    214.00 TO NODE    200.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   352.50  DOWNSTREAM(FEET) =   350.90 

   FLOW LENGTH(FEET) =   155.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  39.0 INCH PIPE IS  29.8 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =  10.90 

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

   PIPE-FLOW(CFS) =      74.15 

   PIPE TRAVEL TIME(MIN.) =   0.24    Tc(MIN.) =    5.48 

   LONGEST FLOWPATH FROM NODE    299.00 TO NODE    200.00 =    1370.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    200.00 TO NODE    200.00 IS CODE =  10 

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

   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<< 

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

 

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



   FLOW PROCESS FROM NODE    212.00 TO NODE    210.00 IS CODE =  21 

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

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

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

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .9500 

   S.C.S. CURVE NUMBER (AMC II) =   0 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    80.00 

   UPSTREAM ELEVATION(FEET) =    372.80 

   DOWNSTREAM ELEVATION(FEET) =    370.30 

   ELEVATION DIFFERENCE(FEET) =      2.50 

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    1.652 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.431 

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 

   SUBAREA RUNOFF(CFS) =      0.32 

   TOTAL AREA(ACRES) =      0.04   TOTAL RUNOFF(CFS) =      0.32 

 

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

   FLOW PROCESS FROM NODE    210.00 TO NODE    202.00 IS CODE =  62 

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

   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 

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

   UPSTREAM ELEVATION(FEET) =  370.30  DOWNSTREAM ELEVATION(FEET) =  360.50 

   STREET LENGTH(FEET) =   385.00   CURB HEIGHT(INCHES) =  6.0 

   STREET HALFWIDTH(FEET) = 20.00 

 

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  12.00 

   INSIDE STREET CROSSFALL(DECIMAL) =  0.020 

   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020 

 

   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) =       3.48 

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 

     STREET FLOW DEPTH(FEET) =  0.26 

     HALFSTREET FLOOD WIDTH(FEET) =    6.81 

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.00 

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.79 

   STREET FLOW TRAVEL TIME(MIN.) =   2.14   Tc(MIN.) =    3.79 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.431 

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .9500 

   S.C.S. CURVE NUMBER (AMC II) =   0 



   AREA-AVERAGE RUNOFF COEFFICIENT =  0.950 

   SUBAREA AREA(ACRES) =    0.79      SUBAREA RUNOFF(CFS) =    6.33 

   TOTAL AREA(ACRES) =        0.8        PEAK FLOW RATE(CFS) =       6.65 

 

   END OF SUBAREA STREET FLOW HYDRAULICS: 

   DEPTH(FEET) = 0.31   HALFSTREET FLOOD WIDTH(FEET) =   9.27 

   FLOW VELOCITY(FEET/SEC.) =  3.40   DEPTH*VELOCITY(FT*FT/SEC.) =   1.06 

   LONGEST FLOWPATH FROM NODE    212.00 TO NODE    202.00 =     465.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    202.00 TO NODE    202.00 IS CODE =   1 

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

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

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

   TOTAL NUMBER OF STREAMS =  2 

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 

   TIME OF CONCENTRATION(MIN.) =    3.79 

   RAINFALL INTENSITY(INCH/HR) =   8.43 

   TOTAL STREAM AREA(ACRES) =     0.83 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      6.65 

 

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

   FLOW PROCESS FROM NODE    208.00 TO NODE    206.00 IS CODE =  21 

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

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

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

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .9500 

   S.C.S. CURVE NUMBER (AMC II) =   0 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    80.00 

   UPSTREAM ELEVATION(FEET) =    368.00 

   DOWNSTREAM ELEVATION(FEET) =    365.70 

   ELEVATION DIFFERENCE(FEET) =      2.30 

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    1.698 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.431 

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 

   SUBAREA RUNOFF(CFS) =      0.56 

   TOTAL AREA(ACRES) =      0.07   TOTAL RUNOFF(CFS) =      0.56 

 

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

   FLOW PROCESS FROM NODE    206.00 TO NODE    204.00 IS CODE =  62 

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

   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 

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

   UPSTREAM ELEVATION(FEET) =  365.70  DOWNSTREAM ELEVATION(FEET) =  360.40 

   STREET LENGTH(FEET) =   470.00   CURB HEIGHT(INCHES) =  6.0 

   STREET HALFWIDTH(FEET) = 20.00 



 

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  12.00 

   INSIDE STREET CROSSFALL(DECIMAL) =  0.020 

   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020 

 

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1 

   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 

   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 

   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 

 

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       3.64 

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 

     STREET FLOW DEPTH(FEET) =  0.35 

     HALFSTREET FLOOD WIDTH(FEET) =   11.42 

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.56 

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.91 

   STREET FLOW TRAVEL TIME(MIN.) =   3.06   Tc(MIN.) =    4.76 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.431 

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .9500 

   S.C.S. CURVE NUMBER (AMC II) =   0 

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.950 

   SUBAREA AREA(ACRES) =    0.77      SUBAREA RUNOFF(CFS) =    6.17 

   TOTAL AREA(ACRES) =        0.8        PEAK FLOW RATE(CFS) =       6.73 

 

   END OF SUBAREA STREET FLOW HYDRAULICS: 

   DEPTH(FEET) = 0.42   HALFSTREET FLOOD WIDTH(FEET) =  14.61 

   FLOW VELOCITY(FEET/SEC.) =  2.99   DEPTH*VELOCITY(FT*FT/SEC.) =   1.25 

   LONGEST FLOWPATH FROM NODE    208.00 TO NODE    204.00 =     550.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    204.00 TO NODE    202.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   356.20  DOWNSTREAM(FEET) =   355.70 

   FLOW LENGTH(FEET) =    30.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  15.0 INCH PIPE IS  10.6 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.24 

   ESTIMATED PIPE DIAMETER(INCH) =  15.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       6.73 

   PIPE TRAVEL TIME(MIN.) =   0.07    Tc(MIN.) =    4.83 

   LONGEST FLOWPATH FROM NODE    208.00 TO NODE    202.00 =     580.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    202.00 TO NODE    202.00 IS CODE =   1 



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

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

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

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

   TOTAL NUMBER OF STREAMS =  2 

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 

   TIME OF CONCENTRATION(MIN.) =    4.83 

   RAINFALL INTENSITY(INCH/HR) =   8.43 

   TOTAL STREAM AREA(ACRES) =     0.84 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      6.73 

 

   ** CONFLUENCE DATA ** 

   STREAM     RUNOFF       Tc      INTENSITY      AREA 

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

       1        6.65     3.79        8.431          0.83 

       2        6.73     4.83        8.431          0.84 

 

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 

   CONFLUENCE FORMULA USED FOR  2 STREAMS. 

 

   ** PEAK FLOW RATE TABLE ** 

   STREAM     RUNOFF      Tc      INTENSITY 

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

       1       11.94     3.79       8.431 

       2       13.38     4.83       8.431 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =      13.38   Tc(MIN.) =    4.83 

   TOTAL AREA(ACRES) =        1.7 

   LONGEST FLOWPATH FROM NODE    208.00 TO NODE    202.00 =     580.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    202.00 TO NODE    200.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   355.70  DOWNSTREAM(FEET) =   350.90 

   FLOW LENGTH(FEET) =    30.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   9.7 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =  19.62 

   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =      13.38 

   PIPE TRAVEL TIME(MIN.) =   0.03    Tc(MIN.) =    4.85 

   LONGEST FLOWPATH FROM NODE    208.00 TO NODE    200.00 =     610.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    200.00 TO NODE    200.00 IS CODE =  11 



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

   >>>>>CONFLUENCE MEMORY BANK # 2 WITH THE MAIN-STREAM MEMORY<<<<< 

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

 

   ** MAIN STREAM CONFLUENCE DATA ** 

   STREAM     RUNOFF      Tc      INTENSITY     AREA 

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

       1       13.38     4.85       8.431        1.67 

   LONGEST FLOWPATH FROM NODE    208.00 TO NODE    200.00 =     610.00 FEET. 

 

   ** MEMORY BANK #  2 CONFLUENCE DATA ** 

   STREAM     RUNOFF      Tc      INTENSITY     AREA 

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

       1       74.15     5.48       7.947        9.31 

   LONGEST FLOWPATH FROM NODE    299.00 TO NODE    200.00 =    1370.00 FEET. 

 

   ** PEAK FLOW RATE TABLE ** 

   STREAM    RUNOFF       Tc      INTENSITY 

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

       1      79.02       4.85        8.431 

       2      86.76       5.48        7.947 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =      86.76   Tc(MIN.) =    5.48 

   TOTAL AREA(ACRES) =       11.0 

 

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

   FLOW PROCESS FROM NODE    304.00 TO NODE    302.00 IS CODE =  21 

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

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

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

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .9500 

   S.C.S. CURVE NUMBER (AMC II) =   0 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    85.00 

   UPSTREAM ELEVATION(FEET) =    374.80 

   DOWNSTREAM ELEVATION(FEET) =    371.30 

   ELEVATION DIFFERENCE(FEET) =      3.50 

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    1.553 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.431 

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 

   SUBAREA RUNOFF(CFS) =      0.64 

   TOTAL AREA(ACRES) =      0.08   TOTAL RUNOFF(CFS) =      0.64 

 

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

   FLOW PROCESS FROM NODE    302.00 TO NODE    300.00 IS CODE =  31 

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

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
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   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

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

   ELEVATION DATA: UPSTREAM(FEET) =   367.30  DOWNSTREAM(FEET) =   364.30 

   FLOW LENGTH(FEET) =   805.00   MANNING'S N =  0.013 

   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 12.000 

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   4.6 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   2.31 

   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       0.64 

   PIPE TRAVEL TIME(MIN.) =   5.81    Tc(MIN.) =    7.36 

   LONGEST FLOWPATH FROM NODE    304.00 TO NODE    300.00 =     890.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    300.00 TO NODE    300.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.571 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .9500 

   S.C.S. CURVE NUMBER (AMC II) =   0 

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.9500 

   SUBAREA AREA(ACRES) =    1.88   SUBAREA RUNOFF(CFS) =   11.74 

   TOTAL AREA(ACRES) =        2.0   TOTAL RUNOFF(CFS) =      12.24 

   TC(MIN.) =    7.36 

 

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

   FLOW PROCESS FROM NODE    300.00 TO NODE    300.00 IS CODE =  10 

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

   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 3 <<<<< 

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

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

   END OF STUDY SUMMARY: 

   TOTAL AREA(ACRES)     =        2.0  TC(MIN.) =      7.36 

   PEAK FLOW RATE(CFS)   =      12.24 

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

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

   END OF RATIONAL METHOD ANALYSIS 
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Job Name:

Job #:

Run Name:

Date:  

Proposed Condition - 100yr Storm Event

100YR P6 = 3.2 (100YR P24 = 5.4)

Code Elev 1 Elev 2 Length Runoff Area Comments

(feet) (feet) (feet) Coeff. (ac.) 1 2 3

155 150 2 378.0 377.0 60 0.95 0.05 INITIAL SUBAREA

150 145 6 377.0 369.7 420 0.95 1.91 STREET FLOW, SUBAREA F

145 140 3 360.2 360.0 35 PIPE FLOW

140 125 3 360.0 354.5 270 PIPE FLOW

125 125 1 CONFLUENCE 1 OF 2

165 160 2 374.2 374.0 50 0.95 0.1 INITIAL SUBAREA

160 135 6 374.0 366.5 395 0.95 1.37 STREET FLOW, SUBAREA E

135 130 3 357.9 357.7 15 PIPE FLOW

130 125 3 357.7 354.5 155 PIPE FLOW

125 125 1 CONFLUENCE 2 OF 2

125 196 3 354.5 352.3 210 PIPE FLOW

196 196 1 CONFLUENCE 1 OF 2

175 170 2 374.1 374.0 35 0.95 0.13 INITIAL SUBAREA

170 115 6 374.0 363.7 520 0.95 1.97 STREET FLOW, SUBAREA J

115 196 3 357.2 352.3 150 PIPE FLOW

196 196 1 CONFLUENCE 2 OF 2

196 100 3 352.3 352.0 50 PIPE FLOW

100 100 10 SAVE TO BANK 1 X

185 180 2 374.2 374.1 50 0.95 0.08 INITIAL SUBAREA

180 120 6 374.1 363.6 495 0.95 1.02 STREET FLOW, ADD SUBAREA D

120 110 3 360.2 359.8 50 PIPE FLOW

110 110 1 CONFLUENCE 1 OF 2

195 190 2 374.2 374.1 45 0.95 0.04 INITIAL SUBAREA

190 110 6 374.1 362.7 515 0.95 0.61 STREET FLOW, ADD SUBAREA C

110 110 1 CONFLUENCE 2 OF 2

110 105 3 359.8 359.5 30 PIPE FLOW

105 105 8 0.95 0.13 ADD SUBAREA K

105 100 3 359.5 352.0 175 PIPE FLOW

100 100 1 CONFLUENCE 1 OF 2

103 102 2 415.2 413.7 40 0.95 0.05 INITIAL SUBAREA

102 101 6 413.7 374.0 950 0.95 2.39 STREET FLOW, ADD SUBAREA O

101 100 3 371.0 352.0 360 PIPE FLOW

100 100 1 CONFLUENCE 2 OF 2

100 100 11 ADD BANK 1 X

100 100 12 CLEAR BANK 1

100 99 3 352.0 350.9 40 PIPE FLOW

99 99 8 0.95 1.18 ADD SUBAREA N

99 99 10 SAVE TO BANK 1 X
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230 225 2 378.0 377.1 50 0.95 0.03 INITIAL SUBAREA

225 220 6 377.1 369.7 310 0.95 1.26 STREET FLOW, SUBAREA G

220 220 1 CONFLUENCE 1 OF 2

250 250 2 374.1 373.4 60 0.95 0.08 ADD SUBAREA

250 220 3 370.0 361.3 170 PIPE FLOW

220 220 1 CONFLUENCE 2 OF 2

220 215 3 361.3 353.9 120 PIPE FLOW

215 215 10 SAVE TO BANK 2 X

245 240 2 372.5 370.8 75 0.95 0.05 INITIAL SUBAREA

240 235 6 370.8 365.8 215 0.95 0.3 STREET FLOW, SUBAREA L

235 205 3 363.0 361.7 120 PIPE FLOW

205 205 1 CONFLUENCE 1 OF 2

255 250 2 373.5 371.6 75 0.95 0.05 INITIAL SUBAREA

250 210 6 371.6 364.0 175 0.95 0.68 STREET FLOW, SUBAREA H

210 205 3 362.3 361.8 45 PIPE FLOW

205 205 1 CONFLUENCE 2 OF 2

205 215 3 361.8 353.9 55 PIPE FLOW

215 215 10 BANK 2 X

215 200 3 353.9 346.0 430 PIPE FLOW

230 230 8 0.95 2.06 ADD SUBAREA A

230 200 3 372.0 346.0 485 PIPE FLOW

200 200 8 0.95 1.69 ADD SUBAREA M

200 200 11 BANK 2 X

310 305 2 372.0 370.8 60 0.95 0.07 INITIAL SUBAREA

310 300 3 369.3 364.8 740 PIPE FLOW

300 300 8 0.95 1.93 ADD SUBAREA B

300 300 10 BANK 3 X



____________________________________________________________________________ 

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

 

             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 

             Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 
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  ************************** DESCRIPTION OF STUDY ************************** 

 * COSTCO ESCONDIDO                                                         * 

 * 100 YR PROPOSED CONDITION                                                * 

 *                                                                          * 

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

 

   FILE NAME: CE-PROP.DAT                                        

   TIME/DATE OF STUDY: 13:47 09/02/2022 

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

   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

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

   2003 SAN DIEGO MANUAL CRITERIA 

 

   USER SPECIFIED STORM EVENT(YEAR) = 100.00 

   6-HOUR DURATION PRECIPITATION (INCHES) =   3.200 

   SPECIFIED MINIMUM PIPE SIZE(INCH) =   8.00 

   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90 

   SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 

   NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS 

   *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   20.0     12.0    0.020/0.020/0.020   0.50    1.50 0.0313 0.125 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.* 



 

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

   FLOW PROCESS FROM NODE    155.00 TO NODE    150.00 IS CODE =  21 

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

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

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

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .9500 

   S.C.S. CURVE NUMBER (AMC II) =   0 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    60.00 

   UPSTREAM ELEVATION(FEET) =    378.00 

   DOWNSTREAM ELEVATION(FEET) =    377.00 

   ELEVATION DIFFERENCE(FEET) =      1.00 

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    1.764 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.431 

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 

   SUBAREA RUNOFF(CFS) =      0.40 

   TOTAL AREA(ACRES) =      0.05   TOTAL RUNOFF(CFS) =      0.40 

 

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

   FLOW PROCESS FROM NODE    150.00 TO NODE    145.00 IS CODE =  92 

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

   >>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<< 

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

   UPSTREAM NODE ELEVATION(FEET) =    377.00 

   DOWNSTREAM NODE ELEVATION(FEET) =    369.70 

   CHANNEL LENGTH THRU SUBAREA(FEET) =   420.00 

   "V" GUTTER WIDTH(FEET) =   3.00   GUTTER HIKE(FEET) =  0.050 

   PAVEMENT LIP(FEET) =  0.010   MANNING'S N = .0150 

   PAVEMENT CROSSFALL(DECIMAL NOTATION) = 0.01500 

   MAXIMUM DEPTH(FEET) =   0.50 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.431 

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .9500 

   S.C.S. CURVE NUMBER (AMC II) =   0 

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      8.05 

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   3.03 

   AVERAGE FLOW DEPTH(FEET) =   0.23   FLOOD WIDTH(FEET) =   26.26 

   "V" GUTTER FLOW TRAVEL TIME(MIN.) =   2.31   Tc(MIN.) =    4.07 

   SUBAREA AREA(ACRES) =    1.91       SUBAREA RUNOFF(CFS) =   15.30 

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.950 

   TOTAL AREA(ACRES) =        2.0         PEAK FLOW RATE(CFS) =      15.70 

 

   END OF SUBAREA "V" GUTTER HYDRAULICS: 

   DEPTH(FEET) =  0.29   FLOOD WIDTH(FEET) =   34.05 

   FLOW VELOCITY(FEET/SEC.) =   3.55   DEPTH*VELOCITY(FT*FT/SEC) =   1.04 

   LONGEST FLOWPATH FROM NODE    155.00 TO NODE    145.00 =     480.00 FEET. 



 

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

   FLOW PROCESS FROM NODE    145.00 TO NODE    140.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   360.20  DOWNSTREAM(FEET) =   360.00 

   FLOW LENGTH(FEET) =    35.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  24.0 INCH PIPE IS  19.0 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.88 

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

   PIPE-FLOW(CFS) =      15.70 

   PIPE TRAVEL TIME(MIN.) =   0.10    Tc(MIN.) =    4.17 

   LONGEST FLOWPATH FROM NODE    155.00 TO NODE    140.00 =     515.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    140.00 TO NODE    125.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   360.00  DOWNSTREAM(FEET) =   354.50 

   FLOW LENGTH(FEET) =   270.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  21.0 INCH PIPE IS  13.3 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   9.74 

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

   PIPE-FLOW(CFS) =      15.70 

   PIPE TRAVEL TIME(MIN.) =   0.46    Tc(MIN.) =    4.64 

   LONGEST FLOWPATH FROM NODE    155.00 TO NODE    125.00 =     785.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    125.00 TO NODE    125.00 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.) =    4.64 

   RAINFALL INTENSITY(INCH/HR) =   8.43 

   TOTAL STREAM AREA(ACRES) =     1.96 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     15.70 

 

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

   FLOW PROCESS FROM NODE    165.00 TO NODE    160.00 IS CODE =  21 

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

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

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



   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .9500 

   S.C.S. CURVE NUMBER (AMC II) =   0 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    50.00 

   UPSTREAM ELEVATION(FEET) =    374.20 

   DOWNSTREAM ELEVATION(FEET) =    374.00 

   ELEVATION DIFFERENCE(FEET) =      0.20 

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    2.405 

   WARNING: THE MINIMUM OVERLAND FLOW SLOPE, 0.5%, IS USED IN Tc CALCULATION! 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.431 

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 

   SUBAREA RUNOFF(CFS) =      0.80 

   TOTAL AREA(ACRES) =      0.10   TOTAL RUNOFF(CFS) =      0.80 

 

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

   FLOW PROCESS FROM NODE    160.00 TO NODE    135.00 IS CODE =  62 

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

   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 

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

   UPSTREAM ELEVATION(FEET) =  374.00  DOWNSTREAM ELEVATION(FEET) =  366.50 

   STREET LENGTH(FEET) =   395.00   CURB HEIGHT(INCHES) =  6.0 

   STREET HALFWIDTH(FEET) = 20.00 

 

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  12.00 

   INSIDE STREET CROSSFALL(DECIMAL) =  0.020 

   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020 

 

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 

   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 

   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 

   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150 

 

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       6.29 

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 

     STREET FLOW DEPTH(FEET) =  0.32 

     HALFSTREET FLOOD WIDTH(FEET) =    9.64 

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.00 

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.96 

   STREET FLOW TRAVEL TIME(MIN.) =   2.19   Tc(MIN.) =    4.60 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.431 

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .9500 

   S.C.S. CURVE NUMBER (AMC II) =   0 

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.950 

   SUBAREA AREA(ACRES) =    1.37      SUBAREA RUNOFF(CFS) =   10.97 

   TOTAL AREA(ACRES) =        1.5        PEAK FLOW RATE(CFS) =      11.77 



 

   END OF SUBAREA STREET FLOW HYDRAULICS: 

   DEPTH(FEET) = 0.38   HALFSTREET FLOOD WIDTH(FEET) =  12.45 

   FLOW VELOCITY(FEET/SEC.) =  3.53   DEPTH*VELOCITY(FT*FT/SEC.) =   1.32 

   LONGEST FLOWPATH FROM NODE    165.00 TO NODE    135.00 =     445.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    135.00 TO NODE    130.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   357.90  DOWNSTREAM(FEET) =   357.70 

   FLOW LENGTH(FEET) =    15.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  21.0 INCH PIPE IS  12.7 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.75 

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

   PIPE-FLOW(CFS) =      11.77 

   PIPE TRAVEL TIME(MIN.) =   0.03    Tc(MIN.) =    4.63 

   LONGEST FLOWPATH FROM NODE    165.00 TO NODE    130.00 =     460.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    130.00 TO NODE    125.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   357.70  DOWNSTREAM(FEET) =   354.50 

   FLOW LENGTH(FEET) =   155.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  18.0 INCH PIPE IS  12.4 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   9.05 

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

   PIPE-FLOW(CFS) =      11.77 

   PIPE TRAVEL TIME(MIN.) =   0.29    Tc(MIN.) =    4.92 

   LONGEST FLOWPATH FROM NODE    165.00 TO NODE    125.00 =     615.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    125.00 TO NODE    125.00 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.) =    4.92 

   RAINFALL INTENSITY(INCH/HR) =   8.43 

   TOTAL STREAM AREA(ACRES) =     1.47 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     11.77 



 

   ** CONFLUENCE DATA ** 

   STREAM     RUNOFF       Tc      INTENSITY      AREA 

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

       1       15.70     4.64        8.431          1.96 

       2       11.77     4.92        8.431          1.47 

 

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 

   CONFLUENCE FORMULA USED FOR  2 STREAMS. 

 

   ** PEAK FLOW RATE TABLE ** 

   STREAM     RUNOFF      Tc      INTENSITY 

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

       1       26.80     4.64       8.431 

       2       27.47     4.92       8.431 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =      27.47   Tc(MIN.) =    4.92 

   TOTAL AREA(ACRES) =        3.4 

   LONGEST FLOWPATH FROM NODE    155.00 TO NODE    125.00 =     785.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    125.00 TO NODE    196.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   354.50  DOWNSTREAM(FEET) =   352.30 

   FLOW LENGTH(FEET) =   210.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  27.0 INCH PIPE IS  20.3 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.57 

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

   PIPE-FLOW(CFS) =      27.47 

   PIPE TRAVEL TIME(MIN.) =   0.41    Tc(MIN.) =    5.32 

   LONGEST FLOWPATH FROM NODE    155.00 TO NODE    196.00 =     995.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    196.00 TO NODE    196.00 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.) =    5.32 

   RAINFALL INTENSITY(INCH/HR) =   8.10 

   TOTAL STREAM AREA(ACRES) =     3.43 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     27.47 

 



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

   FLOW PROCESS FROM NODE    175.00 TO NODE    170.00 IS CODE =  21 

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

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

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

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .9500 

   S.C.S. CURVE NUMBER (AMC II) =   0 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    35.00 

   UPSTREAM ELEVATION(FEET) =    374.10 

   DOWNSTREAM ELEVATION(FEET) =    374.00 

   ELEVATION DIFFERENCE(FEET) =      0.10 

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    2.012 

   WARNING: THE MINIMUM OVERLAND FLOW SLOPE, 0.5%, IS USED IN Tc CALCULATION! 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.431 

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 

   SUBAREA RUNOFF(CFS) =      0.64 

   TOTAL AREA(ACRES) =      0.08   TOTAL RUNOFF(CFS) =      0.64 

 

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

   FLOW PROCESS FROM NODE    170.00 TO NODE    115.00 IS CODE =  62 

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

   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 

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

   UPSTREAM ELEVATION(FEET) =  374.00  DOWNSTREAM ELEVATION(FEET) =  363.70 

   STREET LENGTH(FEET) =   520.00   CURB HEIGHT(INCHES) =  6.0 

   STREET HALFWIDTH(FEET) = 20.00 

 

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  12.00 

   INSIDE STREET CROSSFALL(DECIMAL) =  0.020 

   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020 

 

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 

   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 

   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 

   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150 

 

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       8.53 

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 

     STREET FLOW DEPTH(FEET) =  0.34 

     HALFSTREET FLOOD WIDTH(FEET) =   10.86 

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.29 

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.13 

   STREET FLOW TRAVEL TIME(MIN.) =   2.64   Tc(MIN.) =    4.65 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.431 

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 

   *USER SPECIFIED(SUBAREA): 



   USER-SPECIFIED RUNOFF COEFFICIENT = .9500 

   S.C.S. CURVE NUMBER (AMC II) =   0 

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.950 

   SUBAREA AREA(ACRES) =    1.97      SUBAREA RUNOFF(CFS) =   15.78 

   TOTAL AREA(ACRES) =        2.0        PEAK FLOW RATE(CFS) =      16.42 

 

   END OF SUBAREA STREET FLOW HYDRAULICS: 

   DEPTH(FEET) = 0.41   HALFSTREET FLOOD WIDTH(FEET) =  14.14 

   FLOW VELOCITY(FEET/SEC.) =  3.88   DEPTH*VELOCITY(FT*FT/SEC.) =   1.59 

   LONGEST FLOWPATH FROM NODE    175.00 TO NODE    115.00 =     555.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    115.00 TO NODE    196.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   357.20  DOWNSTREAM(FEET) =   352.30 

   FLOW LENGTH(FEET) =    50.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  15.0 INCH PIPE IS  10.7 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =  17.56 

   ESTIMATED PIPE DIAMETER(INCH) =  15.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =      16.42 

   PIPE TRAVEL TIME(MIN.) =   0.05    Tc(MIN.) =    4.70 

   LONGEST FLOWPATH FROM NODE    175.00 TO NODE    196.00 =     605.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    196.00 TO NODE    196.00 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.) =    4.70 

   RAINFALL INTENSITY(INCH/HR) =   8.43 

   TOTAL STREAM AREA(ACRES) =     2.05 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     16.42 

 

   ** CONFLUENCE DATA ** 

   STREAM     RUNOFF       Tc      INTENSITY      AREA 

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

       1       27.47     5.32        8.096          3.43 

       2       16.42     4.70        8.431          2.05 

 

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 

   CONFLUENCE FORMULA USED FOR  2 STREAMS. 

 



   ** PEAK FLOW RATE TABLE ** 

   STREAM     RUNOFF      Tc      INTENSITY 

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

       1       42.80     4.70       8.431 

       2       43.24     5.32       8.096 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =      43.24   Tc(MIN.) =    5.32 

   TOTAL AREA(ACRES) =        5.5 

   LONGEST FLOWPATH FROM NODE    155.00 TO NODE    196.00 =     995.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    196.00 TO NODE    100.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   352.30  DOWNSTREAM(FEET) =   352.00 

   FLOW LENGTH(FEET) =    50.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  36.0 INCH PIPE IS  26.3 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.83 

   ESTIMATED PIPE DIAMETER(INCH) =  36.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =      43.24 

   PIPE TRAVEL TIME(MIN.) =   0.11    Tc(MIN.) =    5.43 

   LONGEST FLOWPATH FROM NODE    155.00 TO NODE    100.00 =    1045.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    100.00 TO NODE    100.00 IS CODE =  10 

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

   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<< 

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

 

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

   FLOW PROCESS FROM NODE    185.00 TO NODE    180.00 IS CODE =  21 

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

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

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

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .9500 

   S.C.S. CURVE NUMBER (AMC II) =   0 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    50.00 

   UPSTREAM ELEVATION(FEET) =    374.20 

   DOWNSTREAM ELEVATION(FEET) =    374.10 

   ELEVATION DIFFERENCE(FEET) =      0.10 

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    2.405 

   WARNING: THE MINIMUM OVERLAND FLOW SLOPE, 0.5%, IS USED IN Tc CALCULATION! 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.431 

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 



   SUBAREA RUNOFF(CFS) =      0.64 

   TOTAL AREA(ACRES) =      0.08   TOTAL RUNOFF(CFS) =      0.64 

 

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

   FLOW PROCESS FROM NODE    180.00 TO NODE    120.00 IS CODE =  62 

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

   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 

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

   UPSTREAM ELEVATION(FEET) =  374.10  DOWNSTREAM ELEVATION(FEET) =  363.60 

   STREET LENGTH(FEET) =   495.00   CURB HEIGHT(INCHES) =  6.0 

   STREET HALFWIDTH(FEET) = 20.00 

 

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  12.00 

   INSIDE STREET CROSSFALL(DECIMAL) =  0.020 

   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020 

 

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 

   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 

   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 

   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150 

 

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       4.63 

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 

     STREET FLOW DEPTH(FEET) =  0.29 

     HALFSTREET FLOOD WIDTH(FEET) =    8.14 

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.97 

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.86 

   STREET FLOW TRAVEL TIME(MIN.) =   2.78   Tc(MIN.) =    5.19 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.233 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .9500 

   S.C.S. CURVE NUMBER (AMC II) =   0 

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.950 

   SUBAREA AREA(ACRES) =    1.02      SUBAREA RUNOFF(CFS) =    7.98 

   TOTAL AREA(ACRES) =        1.1        PEAK FLOW RATE(CFS) =       8.60 

 

   END OF SUBAREA STREET FLOW HYDRAULICS: 

   DEPTH(FEET) = 0.34   HALFSTREET FLOOD WIDTH(FEET) =  10.67 

   FLOW VELOCITY(FEET/SEC.) =  3.42   DEPTH*VELOCITY(FT*FT/SEC.) =   1.16 

   LONGEST FLOWPATH FROM NODE    185.00 TO NODE    120.00 =     545.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    120.00 TO NODE    110.00 IS CODE =  31 

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

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

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

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



   ELEVATION DATA: UPSTREAM(FEET) =   360.20  DOWNSTREAM(FEET) =   359.80 

   FLOW LENGTH(FEET) =    50.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  18.0 INCH PIPE IS  14.2 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.75 

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

   PIPE-FLOW(CFS) =       8.60 

   PIPE TRAVEL TIME(MIN.) =   0.15    Tc(MIN.) =    5.33 

   LONGEST FLOWPATH FROM NODE    185.00 TO NODE    110.00 =     595.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    110.00 TO NODE    110.00 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.) =    5.33 

   RAINFALL INTENSITY(INCH/HR) =   8.09 

   TOTAL STREAM AREA(ACRES) =     1.10 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      8.60 

 

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

   FLOW PROCESS FROM NODE    195.00 TO NODE    190.00 IS CODE =  21 

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

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

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

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .9500 

   S.C.S. CURVE NUMBER (AMC II) =   0 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    45.00 

   UPSTREAM ELEVATION(FEET) =    374.20 

   DOWNSTREAM ELEVATION(FEET) =    374.10 

   ELEVATION DIFFERENCE(FEET) =      0.10 

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    2.282 

   WARNING: THE MINIMUM OVERLAND FLOW SLOPE, 0.5%, IS USED IN Tc CALCULATION! 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.431 

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 

   SUBAREA RUNOFF(CFS) =      0.32 

   TOTAL AREA(ACRES) =      0.04   TOTAL RUNOFF(CFS) =      0.32 

 

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

   FLOW PROCESS FROM NODE    190.00 TO NODE    110.00 IS CODE =  62 

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

   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 

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

   UPSTREAM ELEVATION(FEET) =  374.10  DOWNSTREAM ELEVATION(FEET) =  362.70 

   STREET LENGTH(FEET) =   515.00   CURB HEIGHT(INCHES) =  6.0 



   STREET HALFWIDTH(FEET) = 20.00 

 

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  12.00 

   INSIDE STREET CROSSFALL(DECIMAL) =  0.020 

   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020 

 

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 

   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 

   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 

   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150 

 

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       2.62 

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 

     STREET FLOW DEPTH(FEET) =  0.25 

     HALFSTREET FLOOD WIDTH(FEET) =    6.10 

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.68 

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.66 

   STREET FLOW TRAVEL TIME(MIN.) =   3.21   Tc(MIN.) =    5.49 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.941 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .9500 

   S.C.S. CURVE NUMBER (AMC II) =   0 

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.950 

   SUBAREA AREA(ACRES) =    0.61      SUBAREA RUNOFF(CFS) =    4.60 

   TOTAL AREA(ACRES) =        0.7        PEAK FLOW RATE(CFS) =       4.90 

 

   END OF SUBAREA STREET FLOW HYDRAULICS: 

   DEPTH(FEET) = 0.29   HALFSTREET FLOOD WIDTH(FEET) =   8.33 

   FLOW VELOCITY(FEET/SEC.) =  3.02   DEPTH*VELOCITY(FT*FT/SEC.) =   0.88 

   LONGEST FLOWPATH FROM NODE    195.00 TO NODE    110.00 =     560.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    110.00 TO NODE    110.00 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.) =    5.49 

   RAINFALL INTENSITY(INCH/HR) =   7.94 

   TOTAL STREAM AREA(ACRES) =     0.65 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      4.90 

 

   ** CONFLUENCE DATA ** 

   STREAM     RUNOFF       Tc      INTENSITY      AREA 

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

       1        8.60     5.33        8.088          1.10 



       2        4.90     5.49        7.941          0.65 

 

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 

   CONFLUENCE FORMULA USED FOR  2 STREAMS. 

 

   ** PEAK FLOW RATE TABLE ** 

   STREAM     RUNOFF      Tc      INTENSITY 

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

       1       13.37     5.33       8.088 

       2       13.35     5.49       7.941 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =      13.37   Tc(MIN.) =    5.33 

   TOTAL AREA(ACRES) =        1.8 

   LONGEST FLOWPATH FROM NODE    185.00 TO NODE    110.00 =     595.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    110.00 TO NODE    105.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   359.80  DOWNSTREAM(FEET) =   359.50 

   FLOW LENGTH(FEET) =    30.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  21.0 INCH PIPE IS  15.4 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.06 

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

   PIPE-FLOW(CFS) =      13.37 

   PIPE TRAVEL TIME(MIN.) =   0.07    Tc(MIN.) =    5.40 

   LONGEST FLOWPATH FROM NODE    185.00 TO NODE    105.00 =     625.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    105.00 TO NODE    105.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.020 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .9500 

   S.C.S. CURVE NUMBER (AMC II) =   0 

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.9500 

   SUBAREA AREA(ACRES) =    0.13   SUBAREA RUNOFF(CFS) =    0.99 

   TOTAL AREA(ACRES) =        1.9   TOTAL RUNOFF(CFS) =      14.32 

   TC(MIN.) =    5.40 

 

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

   FLOW PROCESS FROM NODE    105.00 TO NODE    100.00 IS CODE =  31 

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



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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   395.50  DOWNSTREAM(FEET) =   352.00 

   FLOW LENGTH(FEET) =   175.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   8.5 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =  24.09 

   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =      14.32 

   PIPE TRAVEL TIME(MIN.) =   0.12    Tc(MIN.) =    5.52 

   LONGEST FLOWPATH FROM NODE    185.00 TO NODE    100.00 =     800.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    100.00 TO NODE    100.00 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.) =    5.52 

   RAINFALL INTENSITY(INCH/HR) =   7.91 

   TOTAL STREAM AREA(ACRES) =     1.88 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     14.32 

 

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

   FLOW PROCESS FROM NODE    103.00 TO NODE    102.00 IS CODE =  21 

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

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

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

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .9500 

   S.C.S. CURVE NUMBER (AMC II) =   0 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    40.00 

   UPSTREAM ELEVATION(FEET) =    415.20 

   DOWNSTREAM ELEVATION(FEET) =    413.70 

   ELEVATION DIFFERENCE(FEET) =      1.50 

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    1.099 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.431 

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 

   SUBAREA RUNOFF(CFS) =      0.40 

   TOTAL AREA(ACRES) =      0.05   TOTAL RUNOFF(CFS) =      0.40 

 

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

   FLOW PROCESS FROM NODE    102.00 TO NODE    101.00 IS CODE =  62 

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

   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 

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



   UPSTREAM ELEVATION(FEET) =  413.70  DOWNSTREAM ELEVATION(FEET) =  374.00 

   STREET LENGTH(FEET) =   950.00   CURB HEIGHT(INCHES) =  6.0 

   STREET HALFWIDTH(FEET) = 20.00 

 

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  12.00 

   INSIDE STREET CROSSFALL(DECIMAL) =  0.020 

   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020 

 

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1 

   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 

   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 

   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150 

 

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       9.97 

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 

     STREET FLOW DEPTH(FEET) =  0.39 

     HALFSTREET FLOOD WIDTH(FEET) =   13.20 

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    5.36 

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    2.09 

   STREET FLOW TRAVEL TIME(MIN.) =   2.96   Tc(MIN.) =    4.05 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.431 

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .9500 

   S.C.S. CURVE NUMBER (AMC II) =   0 

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.950 

   SUBAREA AREA(ACRES) =    2.39      SUBAREA RUNOFF(CFS) =   19.14 

   TOTAL AREA(ACRES) =        2.4        PEAK FLOW RATE(CFS) =      19.54 

 

   END OF SUBAREA STREET FLOW HYDRAULICS: 

   DEPTH(FEET) = 0.47   HALFSTREET FLOOD WIDTH(FEET) =  17.23 

   FLOW VELOCITY(FEET/SEC.) =  6.33   DEPTH*VELOCITY(FT*FT/SEC.) =   2.98 

   LONGEST FLOWPATH FROM NODE    103.00 TO NODE    101.00 =     990.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    101.00 TO NODE    100.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   371.00  DOWNSTREAM(FEET) =   352.00 

   FLOW LENGTH(FEET) =   360.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  18.0 INCH PIPE IS  12.8 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =  14.55 

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

   PIPE-FLOW(CFS) =      19.54 

   PIPE TRAVEL TIME(MIN.) =   0.41    Tc(MIN.) =    4.47 

   LONGEST FLOWPATH FROM NODE    103.00 TO NODE    100.00 =    1350.00 FEET. 



 

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

   FLOW PROCESS FROM NODE    100.00 TO NODE    100.00 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.) =    4.47 

   RAINFALL INTENSITY(INCH/HR) =   8.43 

   TOTAL STREAM AREA(ACRES) =     2.44 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     19.54 

 

   ** CONFLUENCE DATA ** 

   STREAM     RUNOFF       Tc      INTENSITY      AREA 

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

       1       14.32     5.52        7.906          1.88 

       2       19.54     4.47        8.431          2.44 

 

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 

   CONFLUENCE FORMULA USED FOR  2 STREAMS. 

 

   ** PEAK FLOW RATE TABLE ** 

   STREAM     RUNOFF      Tc      INTENSITY 

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

       1       32.97     4.47       8.431 

       2       32.65     5.52       7.906 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =      32.97   Tc(MIN.) =    4.47 

   TOTAL AREA(ACRES) =        4.3 

   LONGEST FLOWPATH FROM NODE    103.00 TO NODE    100.00 =    1350.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    100.00 TO NODE    100.00 IS CODE =  11 

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

   >>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<< 

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

 

   ** MAIN STREAM CONFLUENCE DATA ** 

   STREAM     RUNOFF      Tc      INTENSITY     AREA 

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

       1       32.97     4.47       8.431        4.32 

   LONGEST FLOWPATH FROM NODE    103.00 TO NODE    100.00 =    1350.00 FEET. 

 

   ** MEMORY BANK #  1 CONFLUENCE DATA ** 

   STREAM     RUNOFF      Tc      INTENSITY     AREA 



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

       1       43.24     5.43       7.993        5.48 

   LONGEST FLOWPATH FROM NODE    155.00 TO NODE    100.00 =    1045.00 FEET. 

 

   ** PEAK FLOW RATE TABLE ** 

   STREAM    RUNOFF       Tc      INTENSITY 

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

       1      68.53       4.47        8.431 

       2      74.50       5.43        7.993 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =      74.50   Tc(MIN.) =    5.43 

   TOTAL AREA(ACRES) =        9.8 

 

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

   FLOW PROCESS FROM NODE    100.00 TO NODE    100.00 IS CODE =  12 

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

   >>>>>CLEAR MEMORY BANK # 1 <<<<< 

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

 

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

   FLOW PROCESS FROM NODE    100.00 TO NODE     99.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   352.00  DOWNSTREAM(FEET) =   350.90 

   FLOW LENGTH(FEET) =    40.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  33.0 INCH PIPE IS  24.4 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =  15.84 

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

   PIPE-FLOW(CFS) =      74.50 

   PIPE TRAVEL TIME(MIN.) =   0.04    Tc(MIN.) =    5.47 

   LONGEST FLOWPATH FROM NODE    103.00 TO NODE     99.00 =    1390.00 FEET. 

 

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

   FLOW PROCESS FROM NODE     99.00 TO NODE     99.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.953 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .9500 

   S.C.S. CURVE NUMBER (AMC II) =   0 

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.9500 

   SUBAREA AREA(ACRES) =    1.18   SUBAREA RUNOFF(CFS) =    8.92 

   TOTAL AREA(ACRES) =       11.0   TOTAL RUNOFF(CFS) =      82.96 

   TC(MIN.) =    5.47 
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 **************************************************************************** 

   FLOW PROCESS FROM NODE     99.00 TO NODE     99.00 IS CODE =  10 

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

   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<< 

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

 

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

   FLOW PROCESS FROM NODE    230.00 TO NODE    225.00 IS CODE =  21 

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

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

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

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .9500 

   S.C.S. CURVE NUMBER (AMC II) =   0 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    50.00 

   UPSTREAM ELEVATION(FEET) =    378.00 

   DOWNSTREAM ELEVATION(FEET) =    377.10 

   ELEVATION DIFFERENCE(FEET) =      0.90 

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    1.570 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.431 

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 

   SUBAREA RUNOFF(CFS) =      0.24 

   TOTAL AREA(ACRES) =      0.03   TOTAL RUNOFF(CFS) =      0.24 

 

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

   FLOW PROCESS FROM NODE    225.00 TO NODE    220.00 IS CODE =  62 

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

   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 

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

   UPSTREAM ELEVATION(FEET) =  377.10  DOWNSTREAM ELEVATION(FEET) =  369.70 

   STREET LENGTH(FEET) =   310.00   CURB HEIGHT(INCHES) =  6.0 

   STREET HALFWIDTH(FEET) = 20.00 

 

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  12.00 

   INSIDE STREET CROSSFALL(DECIMAL) =  0.020 

   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020 

 

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 

   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 

   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 

   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150 

 

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       5.29 

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 

     STREET FLOW DEPTH(FEET) =  0.29 

     HALFSTREET FLOOD WIDTH(FEET) =    8.42 



     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.19 

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.94 

   STREET FLOW TRAVEL TIME(MIN.) =   1.62   Tc(MIN.) =    3.19 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.431 

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .9500 

   S.C.S. CURVE NUMBER (AMC II) =   0 

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.950 

   SUBAREA AREA(ACRES) =    1.26      SUBAREA RUNOFF(CFS) =   10.09 

   TOTAL AREA(ACRES) =        1.3        PEAK FLOW RATE(CFS) =      10.33 

 

   END OF SUBAREA STREET FLOW HYDRAULICS: 

   DEPTH(FEET) = 0.35   HALFSTREET FLOOD WIDTH(FEET) =  11.33 

   FLOW VELOCITY(FEET/SEC.) =  3.69   DEPTH*VELOCITY(FT*FT/SEC.) =   1.30 

   LONGEST FLOWPATH FROM NODE    230.00 TO NODE    220.00 =     360.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    220.00 TO NODE    220.00 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.) =    3.19 

   RAINFALL INTENSITY(INCH/HR) =   8.43 

   TOTAL STREAM AREA(ACRES) =     1.29 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     10.33 

 

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

   FLOW PROCESS FROM NODE    250.00 TO NODE    250.00 IS CODE =  21 

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

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

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

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .9500 

   S.C.S. CURVE NUMBER (AMC II) =   0 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    60.00 

   UPSTREAM ELEVATION(FEET) =    374.10 

   DOWNSTREAM ELEVATION(FEET) =    373.40 

   ELEVATION DIFFERENCE(FEET) =      0.70 

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    1.987 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.431 

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 

   SUBAREA RUNOFF(CFS) =      0.64 

   TOTAL AREA(ACRES) =      0.08   TOTAL RUNOFF(CFS) =      0.64 

 

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



   FLOW PROCESS FROM NODE    250.00 TO NODE    220.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   370.00  DOWNSTREAM(FEET) =   361.30 

   FLOW LENGTH(FEET) =   170.00   MANNING'S N =  0.013 

   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO  8.000 

   DEPTH OF FLOW IN   8.0 INCH PIPE IS   2.7 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.15 

   ESTIMATED PIPE DIAMETER(INCH) =   8.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       0.64 

   PIPE TRAVEL TIME(MIN.) =   0.46    Tc(MIN.) =    2.45 

   LONGEST FLOWPATH FROM NODE    250.00 TO NODE    220.00 =     230.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    220.00 TO NODE    220.00 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.) =    2.45 

   RAINFALL INTENSITY(INCH/HR) =   8.43 

   TOTAL STREAM AREA(ACRES) =     0.08 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.64 

 

   ** CONFLUENCE DATA ** 

   STREAM     RUNOFF       Tc      INTENSITY      AREA 

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

       1       10.33     3.19        8.431          1.29 

       2        0.64     2.45        8.431          0.08 

 

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 

   CONFLUENCE FORMULA USED FOR  2 STREAMS. 

 

   ** PEAK FLOW RATE TABLE ** 

   STREAM     RUNOFF      Tc      INTENSITY 

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

       1        8.58     2.45       8.431 

       2       10.97     3.19       8.431 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =      10.97   Tc(MIN.) =    3.19 

   TOTAL AREA(ACRES) =        1.4 

   LONGEST FLOWPATH FROM NODE    230.00 TO NODE    220.00 =     360.00 FEET. 

 



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

   FLOW PROCESS FROM NODE    220.00 TO NODE    215.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   361.30  DOWNSTREAM(FEET) =   353.90 

   FLOW LENGTH(FEET) =   120.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  15.0 INCH PIPE IS   9.4 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =  13.50 

   ESTIMATED PIPE DIAMETER(INCH) =  15.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =      10.97 

   PIPE TRAVEL TIME(MIN.) =   0.15    Tc(MIN.) =    3.34 

   LONGEST FLOWPATH FROM NODE    230.00 TO NODE    215.00 =     480.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    215.00 TO NODE    215.00 IS CODE =  10 

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

   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<< 

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

 

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

   FLOW PROCESS FROM NODE    245.00 TO NODE    240.00 IS CODE =  21 

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

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

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

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .9500 

   S.C.S. CURVE NUMBER (AMC II) =   0 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    75.00 

   UPSTREAM ELEVATION(FEET) =    372.50 

   DOWNSTREAM ELEVATION(FEET) =    370.80 

   ELEVATION DIFFERENCE(FEET) =      1.70 

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    1.780 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.431 

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 

   SUBAREA RUNOFF(CFS) =      0.40 

   TOTAL AREA(ACRES) =      0.05   TOTAL RUNOFF(CFS) =      0.40 

 

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

   FLOW PROCESS FROM NODE    240.00 TO NODE    235.00 IS CODE =  62 

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

   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 

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

   UPSTREAM ELEVATION(FEET) =  370.80  DOWNSTREAM ELEVATION(FEET) =  365.80 

   STREET LENGTH(FEET) =   215.00   CURB HEIGHT(INCHES) =  6.0 

   STREET HALFWIDTH(FEET) = 20.00 



 

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  12.00 

   INSIDE STREET CROSSFALL(DECIMAL) =  0.020 

   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020 

 

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1 

   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 

   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 

   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150 

 

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.60 

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 

     STREET FLOW DEPTH(FEET) =  0.26 

     HALFSTREET FLOOD WIDTH(FEET) =    6.71 

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.82 

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.73 

   STREET FLOW TRAVEL TIME(MIN.) =   1.27   Tc(MIN.) =    3.05 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.431 

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .9500 

   S.C.S. CURVE NUMBER (AMC II) =   0 

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.950 

   SUBAREA AREA(ACRES) =    0.30      SUBAREA RUNOFF(CFS) =    2.40 

   TOTAL AREA(ACRES) =        0.4        PEAK FLOW RATE(CFS) =       2.80 

 

   END OF SUBAREA STREET FLOW HYDRAULICS: 

   DEPTH(FEET) = 0.30   HALFSTREET FLOOD WIDTH(FEET) =   8.70 

   FLOW VELOCITY(FEET/SEC.) =  3.20   DEPTH*VELOCITY(FT*FT/SEC.) =   0.96 

   LONGEST FLOWPATH FROM NODE    245.00 TO NODE    235.00 =     290.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    235.00 TO NODE    205.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   363.00  DOWNSTREAM(FEET) =   361.70 

   FLOW LENGTH(FEET) =   120.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   8.1 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.97 

   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       2.80 

   PIPE TRAVEL TIME(MIN.) =   0.40    Tc(MIN.) =    3.45 

   LONGEST FLOWPATH FROM NODE    245.00 TO NODE    205.00 =     410.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    205.00 TO NODE    205.00 IS CODE =   1 



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

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

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

   TOTAL NUMBER OF STREAMS =  2 

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 

   TIME OF CONCENTRATION(MIN.) =    3.45 

   RAINFALL INTENSITY(INCH/HR) =   8.43 

   TOTAL STREAM AREA(ACRES) =     0.35 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      2.80 

 

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

   FLOW PROCESS FROM NODE    255.00 TO NODE    250.00 IS CODE =  21 

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

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

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

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .9500 

   S.C.S. CURVE NUMBER (AMC II) =   0 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    75.00 

   UPSTREAM ELEVATION(FEET) =    373.50 

   DOWNSTREAM ELEVATION(FEET) =    371.60 

   ELEVATION DIFFERENCE(FEET) =      1.90 

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    1.715 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.431 

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 

   SUBAREA RUNOFF(CFS) =      0.40 

   TOTAL AREA(ACRES) =      0.05   TOTAL RUNOFF(CFS) =      0.40 

 

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

   FLOW PROCESS FROM NODE    250.00 TO NODE    210.00 IS CODE =  62 

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

   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 

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

   UPSTREAM ELEVATION(FEET) =  371.60  DOWNSTREAM ELEVATION(FEET) =  364.00 

   STREET LENGTH(FEET) =   175.00   CURB HEIGHT(INCHES) =  6.0 

   STREET HALFWIDTH(FEET) = 20.00 

 

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  12.00 

   INSIDE STREET CROSSFALL(DECIMAL) =  0.020 

   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020 

 

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 

   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 

   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 

   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150 

 

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       3.12 



     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 

     STREET FLOW DEPTH(FEET) =  0.24 

     HALFSTREET FLOOD WIDTH(FEET) =    5.59 

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.63 

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.86 

   STREET FLOW TRAVEL TIME(MIN.) =   0.80   Tc(MIN.) =    2.52 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.431 

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .9500 

   S.C.S. CURVE NUMBER (AMC II) =   0 

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.950 

   SUBAREA AREA(ACRES) =    0.68      SUBAREA RUNOFF(CFS) =    5.45 

   TOTAL AREA(ACRES) =        0.7        PEAK FLOW RATE(CFS) =       5.85 

 

   END OF SUBAREA STREET FLOW HYDRAULICS: 

   DEPTH(FEET) = 0.28   HALFSTREET FLOOD WIDTH(FEET) =   7.72 

   FLOW VELOCITY(FEET/SEC.) =  4.09   DEPTH*VELOCITY(FT*FT/SEC.) =   1.15 

   LONGEST FLOWPATH FROM NODE    255.00 TO NODE    210.00 =     250.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    210.00 TO NODE    205.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   362.30  DOWNSTREAM(FEET) =   361.80 

   FLOW LENGTH(FEET) =    55.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  18.0 INCH PIPE IS  10.2 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.65 

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

   PIPE-FLOW(CFS) =       5.85 

   PIPE TRAVEL TIME(MIN.) =   0.16    Tc(MIN.) =    2.68 

   LONGEST FLOWPATH FROM NODE    255.00 TO NODE    205.00 =     305.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    205.00 TO NODE    205.00 IS CODE =   1 

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

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

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

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

   TOTAL NUMBER OF STREAMS =  2 

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 

   TIME OF CONCENTRATION(MIN.) =    2.68 

   RAINFALL INTENSITY(INCH/HR) =   8.43 

   TOTAL STREAM AREA(ACRES) =     0.73 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      5.85 

 



   ** CONFLUENCE DATA ** 

   STREAM     RUNOFF       Tc      INTENSITY      AREA 

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

       1        2.80     3.45        8.431          0.35 

       2        5.85     2.68        8.431          0.73 

 

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 

   CONFLUENCE FORMULA USED FOR  2 STREAMS. 

 

   ** PEAK FLOW RATE TABLE ** 

   STREAM     RUNOFF      Tc      INTENSITY 

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

       1        8.02     2.68       8.431 

       2        8.65     3.45       8.431 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =       8.65   Tc(MIN.) =    3.45 

   TOTAL AREA(ACRES) =        1.1 

   LONGEST FLOWPATH FROM NODE    245.00 TO NODE    205.00 =     410.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    205.00 TO NODE    215.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   361.80  DOWNSTREAM(FEET) =   353.90 

   FLOW LENGTH(FEET) =    55.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   7.2 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =  17.51 

   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       8.65 

   PIPE TRAVEL TIME(MIN.) =   0.05    Tc(MIN.) =    3.50 

   LONGEST FLOWPATH FROM NODE    245.00 TO NODE    215.00 =     465.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    215.00 TO NODE    215.00 IS CODE =  10 

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

   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<< 

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

   ***MEMORY BANK #  2 IS FULL. THEREFORE, MAIN-STREAM MEMORY 

      DATA CAN NOT BE COPIED ONTO IT - PROCESS IGNORED.*** 

 

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

   FLOW PROCESS FROM NODE    215.00 TO NODE    200.00 IS CODE =  31 

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

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

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



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

   ELEVATION DATA: UPSTREAM(FEET) =   353.90  DOWNSTREAM(FEET) =   346.00 

   FLOW LENGTH(FEET) =   430.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  18.0 INCH PIPE IS  10.5 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.11 

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

   PIPE-FLOW(CFS) =       8.65 

   PIPE TRAVEL TIME(MIN.) =   0.88    Tc(MIN.) =    4.39 

   LONGEST FLOWPATH FROM NODE    245.00 TO NODE    200.00 =     895.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    230.00 TO NODE    230.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.431 

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .9500 

   S.C.S. CURVE NUMBER (AMC II) =   0 

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.9500 

   SUBAREA AREA(ACRES) =    2.06   SUBAREA RUNOFF(CFS) =   16.50 

   TOTAL AREA(ACRES) =        3.1   TOTAL RUNOFF(CFS) =      25.15 

   TC(MIN.) =    4.39 

 

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

   FLOW PROCESS FROM NODE    230.00 TO NODE    200.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   372.00  DOWNSTREAM(FEET) =   346.00 

   FLOW LENGTH(FEET) =   485.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  21.0 INCH PIPE IS  13.2 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =  15.76 

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

   PIPE-FLOW(CFS) =      25.15 

   PIPE TRAVEL TIME(MIN.) =   0.51    Tc(MIN.) =    4.90 

   LONGEST FLOWPATH FROM NODE    245.00 TO NODE    200.00 =    1380.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    200.00 TO NODE    200.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.431 

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 

   *USER SPECIFIED(SUBAREA): 



   USER-SPECIFIED RUNOFF COEFFICIENT = .9500 

   S.C.S. CURVE NUMBER (AMC II) =   0 

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.9500 

   SUBAREA AREA(ACRES) =    1.89   SUBAREA RUNOFF(CFS) =   15.14 

   TOTAL AREA(ACRES) =        5.0   TOTAL RUNOFF(CFS) =      40.29 

   TC(MIN.) =    4.90 

 

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

   FLOW PROCESS FROM NODE    200.00 TO NODE    200.00 IS CODE =  11 

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

   >>>>>CONFLUENCE MEMORY BANK # 2 WITH THE MAIN-STREAM MEMORY<<<<< 

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

 

   ** MAIN STREAM CONFLUENCE DATA ** 

   STREAM     RUNOFF      Tc      INTENSITY     AREA 

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

       1       40.29     4.90       8.431        5.03 

   LONGEST FLOWPATH FROM NODE    245.00 TO NODE    200.00 =    1380.00 FEET. 

 

   ** MEMORY BANK #  2 CONFLUENCE DATA ** 

   STREAM     RUNOFF      Tc      INTENSITY     AREA 

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

       1       10.97     3.34       8.431        1.37 

   LONGEST FLOWPATH FROM NODE    230.00 TO NODE    200.00 =     480.00 FEET. 

 

   ** PEAK FLOW RATE TABLE ** 

   STREAM    RUNOFF       Tc      INTENSITY 

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

       1      38.39       3.34        8.431 

       2      51.26       4.90        8.431 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =      51.26   Tc(MIN.) =    4.90 

   TOTAL AREA(ACRES) =        6.4 

 

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

   FLOW PROCESS FROM NODE    310.00 TO NODE    305.00 IS CODE =  21 

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

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

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

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .9500 

   S.C.S. CURVE NUMBER (AMC II) =   0 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    60.00 

   UPSTREAM ELEVATION(FEET) =    372.00 

   DOWNSTREAM ELEVATION(FEET) =    370.80 

   ELEVATION DIFFERENCE(FEET) =      1.20 

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    1.660 
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    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.431 

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 

   SUBAREA RUNOFF(CFS) =      0.56 

   TOTAL AREA(ACRES) =      0.07   TOTAL RUNOFF(CFS) =      0.56 

 

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

   FLOW PROCESS FROM NODE    310.00 TO NODE    300.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   369.30  DOWNSTREAM(FEET) =   364.80 

   FLOW LENGTH(FEET) =   740.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN   9.0 INCH PIPE IS   4.3 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   2.71 

   ESTIMATED PIPE DIAMETER(INCH) =   9.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       0.56 

   PIPE TRAVEL TIME(MIN.) =   4.55    Tc(MIN.) =    6.21 

   LONGEST FLOWPATH FROM NODE    310.00 TO NODE    300.00 =     800.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    300.00 TO NODE    300.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.329 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .9500 

   S.C.S. CURVE NUMBER (AMC II) =   0 

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.9500 

   SUBAREA AREA(ACRES) =    1.93   SUBAREA RUNOFF(CFS) =   13.44 

   TOTAL AREA(ACRES) =        2.0   TOTAL RUNOFF(CFS) =      13.92 

   TC(MIN.) =    6.21 

 

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

   FLOW PROCESS FROM NODE    300.00 TO NODE    300.00 IS CODE =  10 

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

   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 3 <<<<< 

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

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

   END OF STUDY SUMMARY: 

   TOTAL AREA(ACRES)     =        2.0  TC(MIN.) =      6.21 

   PEAK FLOW RATE(CFS)   =      13.92 

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

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

   END OF RATIONAL METHOD ANALYSIS 
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